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Abstract
This study replicates and extends a phenomenon in the text memory literature referred to as the
centrality deficit (Miller & Keenan, 2009). It examined how reading in a foreign language (L2)
affects one’s text representation and ability to recall the most important information. Readers
recalled a greater proportion of central than peripheral ideas regardless of whether reading in their
native language (L1) or L2. Nonetheless, the greatest deficit in participants’ L2 recalls compared
to L1 recalls was on the central, rather than peripheral, information. This centrality deficit appears
to stem from resources being diverted from comprehension when readers have to devote more
cognitive resources to lower level processes (e.g., L2 word identification and syntactic processing)
because the deficit was most evident among readers who had lower L2 proficiency. Prior
knowledge (PK) of the passage topic helped compensate for the centrality deficit. Readers with
less L2 proficiency who did not have PK of the topic displayed a centrality deficit relative to their
L1 recall, but this deficit dissipated when they did possess PK.

It is a well-known finding in the text memory literature that the more central an idea is to the
gist of the text, the more likely it is to be recalled (Britton, Meyer, Hodge, & Glynn, 1980;
Brown & Smiley, 1978; Cirilo & Foss, 1980; Keenan & Brown, 1984; Curran, Kintsch, &
Hedberg, 1996; Kintsch & Keenan, 1973; Kintsch, Kozminsky, Streby, McKoon, & Keenan,
1975; Kintsch & van Dijk, 1978; Meyer, 1974; Miller & Keenan, 2009). Retellings of text
show a well-established effect of centrality such that recall monotonically increases as the
level of centrality of the idea increases – what has been referred to as the centrality effect.

As we read, we form connections among the semantically related text ideas and thereby
develop a connected representation of the text. Ideas having many connections emerge from
the text representation as being central, while those with fewer connections emerge as
peripheral. The centrality effect in text recall is thought to occur because the reader is able to
best recall the ideas with the greatest number of connections, which are the central ideas; the
peripheral information, with fewer connections, is less likely to be recalled. Miller and
Keenan (2009) illustrated that comparing the centrality effects of two groups of readers can
be very informative. They found that both good and poor readers showed the familiar
centrality effect: recall increased as the centrality of the information increased. Most
interestingly, while good readers recalled more central and peripheral information than poor
readers, the difference between the groups was actually larger for the central information
than for the peripheral information (see top panel of Figure 1 which shows a significant

Correspondence concerning this article should be sent to Amanda Miller or Jan Keenan, Department of Psychology, University of
Denver, Denver, Colorado 80208. miller23@gmail.com or jkeenan@du.edu.

NIH Public Access
Author Manuscript
Mem Cognit. Author manuscript; available in PMC 2012 July 1.

Published in final edited form as:
Mem Cognit. 2011 July ; 39(5): 873–883. doi:10.3758/s13421-010-0062-z.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



interaction between reading ability and centrality). Miller and Keenan referred to this greater
deficit for central information as the centrality deficit.

The centrality deficit is a counterintuitive finding: the ideas best recalled by poor readers
(i.e., central information) are also the source of their greatest deficit compared to good
readers. It seems more intuitive that those who struggle to decode words would show a
deficit relative to good readers either across the board (on both central and peripheral ideas),
or that they would get the main ideas and show a deficit only in recalling the less critical
information. The centrality deficit can be explained, however, by realizing that it is an
indication of a failure to build a coherent representation of the text. Because poor readers
must devote a greater proportion of their cognitive resources to lower level processes such
as word identification, they consequently have fewer resources remaining for forming
connections among the text’s ideas that allow centrality to emerge to the same degree that it
does for good readers. Central ideas emerge as central because they have a greater number
of connections. Because ideas with more connections are most easily recalled, this leads to
greater recall of central than peripheral information. The fact that poor readers display a
centrality deficit suggests that they connect the text’s ideas to some extent; however, their
centrality deficit implies that they fail to connect the text’s ideas to the same degree typical
readers do.

The purpose of the present study is to examine the recall of another group of readers faced
with the task of comprehending with limited cognitive resources: foreign language (L2)
learners. Just as poor readers must allot a large proportion of cognitive resources to lower
level processes (e.g., word decoding) and are left with relatively few resources remaining for
higher level comprehension processes, L2 learners face a similar challenge. L2
comprehension results in a greater cognitive workload than L1 comprehension (Hasegawa,
Carpenter, & Just, 2002) because L2 learners must devote more cognitive resources to lower
level processes, such as word identification, semantic access, and syntactic processing, and
as a result fewer cognitive resources remain for higher level processes, such as forming
connections among a text’s related ideas. Examining the memory for text of L2 learners can
provide further insight into the centrality deficit. Previous work has demonstrated that L2
learners of all skill levels generally show a centrality effect, recalling more central than
peripheral ideas (Barry & Lazarte, 1995; Lund, 1991; Schmidt-Rinehart, 1994). But if we
find that L2 learners, like poor readers, also display a centrality deficit, it would provide
further support for the idea that the underlying cause of the centrality deficit may be
comprehending with limited cognitive resources.

In this study we examine readers’ memory for text when reading in their L2 (Spanish)
compared to their L1 (English). The purpose is to examine not just how reading in L2 affects
the amount recalled, but to determine if L2 reading affects the quality of the recall – which
specific ideas tend to be remembered. We will examine recall of central and peripheral
information after reading L2 versus L1 passages to determine if reading in L2 differentially
affects the quantity of ideas recalled, specifically if it impacts central information more than
peripheral information, or vice versa, or whether all ideas are equally depressed by the
reduced cognitive resources associated with reading in L2. We also examine whether any
observed deficits in L2 discourse comprehension can be overcome when the reader has prior
knowledge (PK) of the passage topic. PK is known to improve text comprehension in
general (e.g., Haenggi & Perfetti, 1992; Rawson & Kintsch, 2004; Samuelstuen & Braten,
2005), but we aim to determine how PK of the passage topic specifically influences recall of
central and peripheral information.
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Prior Knowledge
Reading comprehension is a constructive process that involves integrating the words in the
text with one’s knowledge of the world, so it makes sense that having prior knowledge (PK)
of the passage topic facilitates comprehension (e.g., Haenggi & Perfetti, 1992; Rawson &
Kintsch, 2004; Samuelstuen & Braten, 2005). However, Miller and Keenan (2009) found
that PK even allows poor readers to compensate for their centrality deficit. Poor readers
showed a centrality deficit relative to good readers when neither group had PK of the
passage topic; but when both groups had PK of the topic, poor readers no longer showed the
deficit (see bottom half of Figure 1). PK did not affect the performance of the good readers,
however, suggesting that they were able to form connections among the text’s ideas based
on text cues alone.

No study has examined the effect of PK on the quality of recall in L2, but a number of
studies clearly demonstrate that PK increases the quantity of L2 recall, facilitates L2
question answering, and allows readers to ignore irrelevant information (Barry & Lazarte,
1995; Carrell, 1983; Schmidt-Rinehart, 1994; Taglieber, Johnson, & Yarbrough, 1988;
Tudor, 1988; Tyler, 2001). The present study will assess readers’ memory for text to
determine whether they show a centrality deficit when reading L2 passages relative to L1
passages, and if they do, whether PK of the passage topic can help readers compensate for
such a deficit.

Because PK and IQ are typically correlated, and because either could influence memory for
text, we will assess PK as a within-participants variable. In this way, general intelligence is
controlled across the levels of PK, so that we avoid this confound and can attribute any
knowledge effects to knowledge about the topic rather than general intelligence.

Language Proficiency
This study also examines whether L2 proficiency differentially impacts the proportion of
central and peripheral ideas recalled. L2 proficiency is a clear predictor of L2
comprehension when comprehension is measured by open-ended questions (e.g., Asfaha,
Beckman, Kurvers, & Kroon, 2009), cloze procedure (e.g., Gottardo & Mueller, 2009), and
quantity of ideas recalled (Fecteau, 1999), so we expect that when low proficiency L2
readers are reading L2 passages that they will also show a more striking centrality deficit
than high proficiency L2 readers. The basis for this prediction is that if the centrality deficit
is a byproduct of L2 learners having to devote more cognitive resources to lower level
processes, then the centrality deficit should be most apparent when a person has lower
proficiency in their L2. We also examine whether PK interacts with proficiency to influence
L2 readers’ text representations. We expect PK will provide greater compensation for the
individuals who need it most – those with low L2 proficiency.

It is important to note that we made a specific effort in this study to distinguish between L2
proficiency and general verbal ability. We advance previous work on L2 proficiency by
having assessments of both the participants’ L1 ability and their L2 ability. By comparing
the low and high L2 proficiency readers on their L1 ability, we can determine if any results
we obtain for proficiency reflect the effects of L2 proficiency per se, or whether they reflect
differences in general verbal ability, and thus are evident in differences between the groups
on L1 as well. Because we are hypothesizing that the centrality deficit is a function of
proficiency in the participant’s L2, we expect that high and low proficiency L2 readers will
differ only on L2 ability and not also on L1, although we recognize that general verbal
ability and L2 proficiency could be correlated.
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Overview
The goal of this study is to better understand the centrality deficit, which is believed to stem
from a reader’s inability to form sufficient connections among the text ideas that allow
centrality to fully emerge (Miller & Keenan, 2009). The present study assessed whether
participants showed a greater deficit in the recall of central than peripheral ideas (i.e., a
centrality deficit) when participants recalled passages that they read in their L2 compared to
those they read in their L1. Participants were native English-speaking undergraduates
learning Spanish as a L2. Participants read both L1 passages and L2 passages, thus language
was a within-participants variable. The importance of the idea units in each passage were
rated by an independent group of undergraduates, and these ratings were used to determine
which ideas were central and which were peripheral. The proportion of central and
peripheral information recalled by the participants reading in their L1 and L2 was compared.

Because participants did in fact show a centrality deficit when reading L2 compared to L1
passages, we then asked whether having greater Spanish proficiency reduces the centrality
deficit. Spanish proficiency was a between-participants variable (high or low), based on
participants’ performance on a Spanish exam, and it was shown to not be the same as
general verbal ability because the high and low L2 proficiency groups did not differ on the
measure of L1 verbal ability, the Woodcock Johnson Letter-Word Identification test. We
also examined whether having PK of the passage topic can help compensate for the
centrality deficit. PK was a within-participants variable; a variety of passage topics were
included so that each participant had high PK of some topics and low PK of others.

Method
Participants

Forty-three undergraduates previously or currently enrolled in their university’s Spanish
curriculum participated in the study and received monetary compensation, or if they
preferred, extra credit for a psychology course. All participants were native English speakers
who were recruited from beginning or intermediate Spanish courses. Two additional
participants were tested but were excluded because they were not native English speakers.
Data were lost from one participant’s recall on one passage (Pele) because the audio
recorder failed to record the passage, but data from this participant’s remaining nine
passages were included in the analyses. Also, one participant does not have a score for the
Woodcock Johnson Letter-Word Identification due to administration error, but the rest of
this participant’s data were included in the analyses.

Design
Every participant read a total of ten passages: eight L2 Spanish passages and two L1 English
passages. The reason that fewer passages were given in English than in Spanish has to do
with the PK variable. We anticipated that PK would play a compensatory role, and thus only
influence memory for text of L2 passages. Participants read a greater number of L2 Spanish
passages in order to increase the likelihood of scoring within the high PK category on some
of the L2 passages and within the low PK category on others. See Table 1 for a breakdown
of participants’ knowledge of each passage topic. Because we did not evaluate the effect of
PK on the L1 passages, we only administered two L1 passages. Averaging across these two
passages (as opposed to using only one passage) decreased the influence of passage
variability, but did not substantially increase the length of the testing session. Assignment of
passages to language version (English or Spanish) for a particular participant was
counterbalanced across participants. Each participant read every passage once, either the
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English or Spanish version. Passage order was randomized across participants; each
participant had a different passage order.

Materials
Passages—All passages were expository, 257 – 395 words in length, and 5th – 7th grade
reading level as determined by the Flesch-Kincaid grade level rating system. All ten
passages were translated to Spanish by two bilingual individuals – one Spanish-English and
one English-Spanish. They translated the passages back and forth between the two
languages until they agreed that the English and Spanish passages were equivalent, paying
careful attention that the translations did not change the passages’ meaning, length, or
overall reading difficulty. The English and Spanish versions were entered into language-
specific readability formulas (English: Flesch Reading Ease; Spanish: Huerta Reading Ease)
that provide readability estimates using a 0–100 scale, with lower scores indicating greater
reading difficulty. The English (M = 73.07) and Spanish (M = 76.02) readability estimates
did not significantly differ (t(9) = 1.64, p > .05).

Classifying ideas as central vs. peripheral—Each passage was broken down into
idea units based on clause structure. Sentences were parsed by two individuals
independently, and disagreements were settled by a third individual.

A variety of techniques have been employed to determine which ideas in a passage are
central and which are peripheral. Some, such as propositional hierarchies (Kintsch &
Keenan, 1973; Kintsch, 1974) and causal networks (van den Broek & Trabasso, 1986), can
be laborious to apply to long passages such as those used in the present study. A measure
that correlates highly with more theoretical assessments of centrality is ratings of importance
(Albrecht & O’Brien, 1991; O’Brien & Myers, 1987), which is the method we used to
define the centrality of the idea units in our passages.

A norming study was performed to determine whether each idea unit in the 10 passages was
central or peripheral to the passage’s overall meaning. Native English speaking
undergraduates rated the importance of each item on the idea checklist using a Likert scale
ranging from 0 (the idea unit is unimportant to the overall meaning of the story) to 7 (the
idea unit is very important to the overall meaning of the story). Each participant provided
ratings for six passages in a one hour testing session. Each passage was rated by a total of 20
undergraduates. Mean ratings were calculated, and the idea units whose mean ratings fell
above the median were considered central, while those below the median were considered
peripheral. We also defined centrality using just the ideas in the highest quartile as central
and those in the lowest quartile as peripheral. The two methodologies yielded the same
pattern of overall results, so we confine the presentation of the results to just the median split
method, which is consistent with the method used by Miller and Keenan (2009).

Prior knowledge assessment—Participants’ PK of the passage topics was assessed by
a test prior to reading the passages. Participants were asked one open-ended question about
each of the ten topics, such as “Who was Pele?” If the participant gave a correct response,
their response was queried in order to assess the extent of their knowledge, such as “Tell me
everything you know about Pele.” Participants were encouraged to state everything they
knew about the topic. Participants’ responses were scored by two independent raters
(Cronbach’s α = .98) and categorized as Low PK or High PK for each passage. If
participants did not have any knowledge of the topic they were included in the Low PK
group. By limiting the number of questions about each topic and administering them at the
very beginning of the testing session, rather than directly before their corresponding
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passages, we hoped to reduce the potential effects that artificial knowledge activation might
have on memory for text.

Because the effects of PK were assessed within-participants, participants who either had
high PK about every passage topic or who had low PK about every passage topic were
excluded from the PK analyses. One participant’s data were excluded from the PK analyses
for this reason. Likewise, if a participant scored in a given PK group on only one passage,
this participant’s data were also excluded, because it was thought that at least two passages
needed to be averaged to have a stable measure of how recall was impacted by knowledge.
Seven participants’ data were excluded from the PK analyses for this reason.

Assessment of English (L1) word identification skills—The Letter-Word
Identification subtest of the Woodcock Johnson Tests of Achievement-III (Woodcock,
McGrew, & Mather, 2001) was used to measure English word reading ability to determine if
the high and low L2 proficiency groups differed in their L1 verbal ability. Participants also
self-reported their ACT scores. These two L1 measures allowed us to determine the
specificity of any L2 proficiency effects, whether it was specifically L2 proficiency or more
general language ability.

Spanish (L2) proficiency assessment—An exam consisting of 38 multiple-choice
questions selected from an online Spanish quiz (Fun Spanish Quizzes) assessed participants’
knowledge of Spanish grammar and vocabulary and targeted beginning, intermediate, and
advanced proficiency levels. Raw scores ranged from 12 – 35 correct (mean = 23.19, SD =
5.79). Because we were interested in understanding how proficiency interacts with memory
for text and prior knowledge, we divided our sample into a high and low Spanish
proficiency group. Those below the 33rd percentile composed the Low Proficiency group (n
= 16) and those above the 66th percentile composed the High Proficiency group (n = 18).

Procedure
Participants were first given the PK exam in order to assess their knowledge of the passage
topics (5 – 10 minutes). The PK exam was asked and answered orally in English. No time
limit was enforced. Responses were recorded and subsequently independently scored by two
raters. After the PK assessment, the Woodcock-Johnson Letter-Word Identification was
administered (5 minutes), followed by the Spanish proficiency exam (10 – 15 minutes).
Participants read the questions silently and marked their answers on the paper provided.

After these preliminary exams, participants read the first passage and immediately recalled
everything they could remember from the passage. All participants read silently in English
or Spanish and then freely recalled each passage in English, regardless of the language in
which it was read. Lee (1986) showed that participants recalled significantly more ideas
when they recalled L2 passages in their L1 rather than their L2; therefore, as suggested by
Lee and others (Donin & Silva, 1993; Wolff, 1987), participants in this study recalled the
passages in English so that their memory for text was not masked by limited Spanish
production skills. The reason they were asked to read silently is that L2 readers exhibit
better comprehension when reading silently than when reading aloud (Bernhardt, 1983).
Bernhardt suggests reading silently allows L2 readers to focus cognitive resources on
comprehension rather than pronunciation.

This procedure was repeated for the remaining nine passages. Reading and recalling the 10
passages required approximately 60 minutes. Recalls were digitally recorded, subsequently
transcribed, and scored using the idea checklists. A subset of the passages (n = 80) was
scored by two raters, and inter-rater reliability was very high (Cronbach’s α = .98).
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Results
Passage Validity

As previously stated in the introduction, a well-established finding in the text memory
literature is that individuals recall a greater number of central than peripheral ideas from the
passage (Britton et al., 1980; Brown & Smiley, 1978; Cirilo & Foss, 1980; Keenan &
Brown, 1984; Curran et al., 1996; Kintsch & Keenan, 1973; Kintsch et al., 1975; Kintsch &
van Dijk, 1978; Meyer, 1974; Miller & Keenan, 2009). We first wanted to ensure that all of
our passages met this expectation. If central ideas do not emerge from a given passage as
being central, it is misleading to compare the proportion of central and peripheral ideas
recalled from this passage to that of other passages. Depending on the comparison, it could
over- or underestimate the existence of a centrality deficit and make it difficult to draw
conclusions about the coherence of the L2 text representation.

To test whether the passages showed a centrality effect, a repeated-measures ANOVA was
performed on each passage, comparing the proportion of central and peripheral information
recalled. Participants (L1 and L2 combined) recalled significantly more central than
peripheral ideas from eight of the ten passages (see Table 3). The two passages from which
participants did not recall more central than peripheral information were Hannah Montana
and Battle of the Alamo. These passages were not included in subsequent analyses because
their atypical centrality patterns would not allow us to assess our main question of how L2
processing impacts the centrality of readers’ recall.

Centrality Deficit
The mean proportion of central and peripheral ideas recalled by participants reading in their
L1 and L2 was examined using a 2 × 2 repeated measures ANOVA, with language (L1, L2)
and centrality of recalled idea units (central, peripheral) as within-participant variables, and
proportion of idea units recalled as the dependent variable. As expected based on previous
research, there was a main effect of language (F(1, 40) = 96.84, p < .001; partial η2 = .71),
such that participants recalled a greater proportion of ideas when reading in their L1
compared to their L2. There was also a main effect of centrality (F(1, 40) = 192.75, p < .
001; partial η2 = .83), with participants recalling significantly more central than peripheral
information. Tests of simple effects showed that the centrality effect was highly significant
for participants reading L1 (F(1, 40) = 84.85, p < .001; partial η2 = .68) and L2 passages
(F(1, 40) = 176.15, p < .001; partial η2 = .82).

Our main question of how reading in a foreign language impacts the construction of a
mental representation of the text is addressed by examining the interaction of language and
centrality. Participants showed a significantly greater deficit in the recall of central than
peripheral information when reading L2 passages than when reading L1 passages (F(1,40) =
4.79, p < .05; partial η2 = .11). Thus when reading in L2, readers show a centrality deficit
relative to their L1 recall.

If the deficit occurs because reading in L2 diminishes the cognitive resources available to
connect ideas together, we should find that participants with lower L2 proficiency show
more of a centrality deficit than those with higher proficiency. This prediction was tested
with a mixed design ANOVA with Centrality (peripheral, central) and Language (L1, L2) as
within-participant variables and Proficiency (Low, High) as a between-participant variable.
As Figure 2 shows, the pattern of findings supports our prediction that the centrality deficit
should be greater when language proficiency is lower. The top panel of Figure 2 shows the
participants with Low Spanish Proficiency. Planned comparisons revealed that they show a
significant centrality deficit when reading L2 passages compared to L1 passages (Centrality
x Language interaction: F(1, 15) = 7.29, p < .05; partial η2 = .33). The bottom panel of
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Figure 2 shows the High Spanish Proficiency group; here the centrality deficit is no longer
evident (Centrality x Language interaction: F(1, 15) < 1; partial η2 = .002). Although the
pattern of findings supports the notion that recall of central information is differentially
affected by language proficiency, it should be noted that the 3-way interaction between
Centrality (Peripheral, Central), Language (L1, L2), and Proficiency (Low, High) was not
significant (F(1, 30) = 2.38, p > .05; partial η2 = .07).

Specificity of L2 Proficiency
The low and high L2 proficiency groups were compared on their English verbal skills, as
measured by the Woodcock Johnson Letter-Word identification test and their self-reported
ACT scores. As can be seen in Table 2, the L2 proficiency groups did not differ in their L1
verbal ability as measured by either the Woodcock Johnson Letter-Word identification (F (1,
31) < 1) or ACT (F(1, 22) < 1). To further test this claim, we compared the low and high
proficiency L2 readers on their recall of L1 passages in a 2 (central, peripheral) × 2 (low
proficiency, high proficiency) ANOVA. There was no main effect of L2 proficiency on
recall of L1 passages (F(1, 30) < 1), nor was the interaction between centrality and
proficiency (F(1, 30) < 1) significant when recalling L1 passages.

Knowledge Compensation
After finding that participants showed a centrality deficit when reading L2 compared to L1
passages, particularly when they are less proficient in their L2, we next assessed whether
having PK could help compensate for this deficit. In order to analyze the PK effects, we
standardized recall within each passage and then calculated the average z-score for each
participant’s high PK passages and the average z-score for their low PK passages. This
standardization was necessary because the distribution of PK on several passages was
unbalanced (see Table 1), and some passages were more memorable than others (i.e.,
associated with relatively high or low recall proportions; see Table 3). If recall data were not
standardized, the combination of these two issues could disproportionately impact the
results. For example, the majority of participants had high PK of manatees and, compared to
other passages, recalled a relatively low proportion of ideas from the Manatees passage. The
combination of these two issues would unduly lower the mean proportion of ideas recalled
by the high PK group if the recall data were not standardized.

We next assessed how the size of the centrality deficit in L2 relative to L1 depends on L2
proficiency and PK of the passage topic. Participants read passages that each fell into one of
three categories: L2 passages about which they had high PK, L2 passages about which they
had low PK, and L1 passages. A Passage (L2 passages/High PK, L2 passages/Low PK, L1
passages) x Proficiency (High L2 Proficiency, Low L2 Proficiency) x Centrality (Central,
Peripheral) mixed design ANOVA revealed that PK indeed operated as a compensatory tool
for the low proficiency L2 readers. When low proficiency L2 readers read passages with
High PK, their centrality deficit was attenuated, but when they read passages with Low PK,
they continued to demonstrate the deficit. This finding is evidenced by a significant 3-way
interaction between Passage x Proficiency x Centrality (F(2, 19) = 5.04, p < .05; partial η2

= .35; see Figure 3).

Planned comparisons revealed that Low L2 Proficiency readers showed a significant
centrality deficit when reading L2 compared to L1 passages when they had Low PK of the
L2 passage (Centrality x Passage interaction: F(1,12) = 7.56, p < .05; partial η2 = .39), but
when these same readers had High PK of the L2 passage, they no longer showed a centrality
deficit compared to their L1 recall (Centrality x Passage interaction: F(1,12) = 1.14, p > .05;
partial η2 = .09). However, this pattern changes for High Proficiency L2 readers. High
Proficiency L2 readers did not show a centrality deficit when reading L2 compared to L1
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passages, regardless of whether they were reading L2 passages of which they had Low PK
or High PK (Centrality x Passage interaction: F(1, 8) = 1.21, p > .05, partial η2 = .13 and
F(1, 8) < 1, respectively). In sum, both High PK and High L2 proficiency can help L2
readers build the appropriate connections among the text’s ideas and thereby compensate for
the centrality deficit that they show when reading L2 relative to L1 passages.

A second set of planned comparisons assessed whether participants reading L2 passages
showed a centrality deficit in their recall of Low PK L2 passages relative to their recall of
High PK L2 passages. We include these planned comparisons to test whether it was the L1
recall that was pulling the interaction demonstrated in the previous set of planned
comparisons. A 2 (High PK, Low PK) × 2 (High Proficiency, Low Proficiency) × 2
(Central, Peripheral) mixed design ANOVA resulted in a significant 3-way interaction (F(1,
21) = 8.64, p < .01; partial η2 = .29; see Figure 3). Again, the Low Proficiency L2 readers
showed a significant centrality deficit when they had Low PK of L2 passages compared to
when they had High PK of L2 passages (PK x Centrality interaction: F(1, 12) = 5.83, p < .
05; partial η2 = .33). High Proficiency L2 readers, however, did not show a centrality deficit
when reading L2 passages for which they had Low PK compared to L2 passages for which
they had High PK.

It should be noted that participants still recalled fewer ideas overall in their L2 relative to
their L1, regardless of whether they possessed PK and/or High L2 Proficiency. This is
evidenced by a significant main effect of Language among High L2 Proficiency readers with
Low PK (F(1, 8) = 13.82, p < .01; partial η2 = .63), High L2 Proficiency readers with High
PK (F(1, 8) = 22.52, p < .01; partial η2 = .74), Low Proficiency readers with Low PK (F(1,
12) = 37.02, p < .001; partial η2 = .76), and Low L2 Proficiency readers with High PK (F(1,
12) = 26.63, p < .001; partial η2 = .69).

Discussion
The goal of this study was to gain insight into comprehension processes and individual
differences in these processes by examining whether a centrality deficit occurs in memory
for text when L2 learners are reading in their L2 versus their L1. Using language as a
within-participants variable, we compared the proportion of central and peripheral ideas
recalled when reading in L2 versus L1. The main finding was that when reading in L2,
participants showed a greater deficit relative to their L1 in recalling central information – a
centrality deficit – than in recalling peripheral information. This study is the first to
demonstrate the specificity of the effects of L2 on the nature of the text representation.

Although previous studies have recognized that L2 readers display a centrality effect (Barry
& Lazarte, 1995; Lund, 1991; Schmidt-Rinehart, 1994), none have compared the slope of
this centrality effect to that of L1 readers. Like previous studies, we too found that
participants reading in their L2 recalled more central than peripheral ideas overall. However,
of primary significance was our finding that participants showed their greatest deficit when
reading in their L2 compared to their L1 on the central information. Although showing their
greatest deficit on the ideas they recall the best is counterintuitive, the centrality deficit can
be explained by realizing that it is an indication of a failure to build a coherent
representation of the text. Central ideas emerge as central because they have a greater
number of connections. The ideas with more connections are most easily recalled, and this
leads to greater recall of central than peripheral information. The fact that L2 readers display
a centrality effect suggests that they connect the text’s ideas to some extent; however, their
centrality deficit implies that they fail to connect the text’s ideas to the same degree that L1
readers do.
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We theorized that this centrality deficit stems from the fact that L2 reading comprehension
requires that a greater proportion of cognitive resources be devoted to lower level processes
(e.g., word identification or understanding syntactic structure) than L1 reading does.
Because participants reading in their L2 must allocate more resources to lower level
processes, fewer resources remain for higher level processes, including forming connections
among the text’s ideas, and consequently, less differentiation between central and peripheral
ideas occurs.

This theory is supported by the finding that the centrality deficit is closely tied to L2
proficiency. When participants were divided according to their level of L2 proficiency (i.e.,
Low Proficiency versus High Proficiency), the centrality deficit was apparent in the memory
for text of the readers with low L2 proficiency, but not in those with higher L2 proficiency.
Readers with low L2 proficiency must devote even more cognitive resources to lower level
processes than those with higher L2 proficiency, and consequently are left with even fewer
resources to form connections among the text’s ideas. It is important to note that readers
with low L2 proficiency did not differ from those with high L2 proficiency on L1 verbal
ability or in their memory for text of L1 passages, which strongly suggests that it was lower
L2 proficiency that caused the centrality deficit, rather than differences between the two
proficiency groups in general verbal ability.

In addition to being the first study to recognize that reading in L2 impacts the derivation of
what is most central and to offer a theory to explain this centrality deficit, another major
contribution of this study was to identify a compensatory mechanism that can help alleviate
the centrality deficit: prior knowledge (PK) of the passage topic. Using a design where PK
was a within-participants variable, we compared memory for L2 passages when participants
did not have PK of the passage topic to those when they did. PK served as a compensatory
mechanism for Low L2 proficiency participants. They showed a centrality deficit when
recalling passages for which they had low PK compared to those for which they had high
PK. This interaction indicates that when a reader with low L2 proficiency is aided by PK,
this knowledge not only facilitates the overall amount recalled, but improves recall of the
central ideas in particular. It is important to note that because PK was a within-participants
variable, the differences we obtained for different levels of knowledge are not confounded
by participant differences in cognitive abilities as they are when knowledge is treated as a
between-participants variable, as have most previous studies of topic knowledge (e.g., Recht
& Leslie, 1988; Samuelstuen & Braten, 2005; Voss & Spilich, 1980). Because we are
comparing the same person’s recall when they do and do not have knowledge of the passage
topic, we can conclude that it is a difference in PK of the specific passage topic that is
alleviating the centrality deficit, rather than a variable related to general cognitive ability or
degree of L2 proficiency.

When we compared participants’ recalls of L2 passages with and without PK to their recall
of L1 passages to determine if the effect of PK was sufficient to compensate for the degree
of centrality deficit shown by low proficiency L2 readers compared to L1 readers, we found
out just how powerful prior knowledge can be. Low L2 proficiency readers, when they were
not aided by PK, displayed a centrality deficit when reading in their L2 compared to their
L1. Remarkably, however, when those same participants were equipped with PK of the
passage topic, the centrality deficit disappeared. Thus, prior topic knowledge is a powerful
variable that allows centrality to emerge to the same degree for low proficiency readers
when reading L2 texts as when reading L1 texts.

This finding parallels that of Miller and Keenan (2009) who found that possessing PK of the
passage topic helped poor readers resolve the centrality deficit. They theorized that readers
who have difficulties using text information to establish connections could offset those
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difficulties by using their PK in a number of ways to form connections. They proposed that
PK might provide the reader with a preexisting idea of what is central (Goetz, Schallert,
Reynolds, & Radin, 1983). They also proposed that PK could decrease the amount of
resources required to form connections among text ideas because those connections are
already available. Finally, PK may enable the reader to shift their cognitive resources from
lower level processes toward higher level comprehension processes.

In short, these findings suggest that as long as individuals reading L2 passages are equipped
with either PK of the passage topic or a higher level of L2 proficiency, they will no longer
demonstrate the centrality deficit compared to their L1 reading performance. Only
individuals with lower L2 proficiency who do not possess PK of the passage topic are
impacted. Both of these compensation tools are theorized to operate in a similar manner – by
facilitating the formation of connections among the text’s ideas, which in turn allows central
ideas to be recalled more easily.

In addition to helping us understand the centrality deficit, this study also provides insight
into how L2 comprehension should be assessed. Most studies that have assessed L2
discourse comprehension have done so with multiple-choice comprehension questions (e.g.,
Brantmeier, 2005; Wolf, 1993). While such questions have the obvious advantage that they
are easy to score, they typically provide limited insight into the coherence of an individual’s
text representation. Rather than assessing the reader’s comprehension of the entire text,
multiple-choice questions target specific ideas. Furthermore, they often provide clues about
the correct answer (Bernhardt, 1991), are susceptible to guessing strategies (Wolf, 1993),
and often include items that are passage independent (Keenan & Betjemann, 2006;
Coleman, Lindstrom, Nelson, Lindstrom, & Gregg, 2010). Good performance does not
necessarily mean the reader has formed the appropriate connections and built a coherent
representation of the text. This study suggests that a better way to assess comprehension is
to ask the reader to retell what they have just read and examine their memory for the text
because then one can determine whether the reader formed appropriate connections among
the text’s ideas allowing the most central ideas to be retained. Examining memory for text
assesses comprehension of the entire passage rather than specific ideas, and thus is a
preferable method for assessment when the goal is to examine readers’ representations of the
overall meaning of a text.

The insights provided by this study into the mechanisms of discourse comprehension
suggest possible avenues for future research. Taken together, the results of the present study
and Miller and Keenan (2009) suggest that the centrality deficit results from comprehending
with limited resources. Future work should further attempt to isolate this mechanism by
implementing a more direct measure of the amount of resources available for
comprehension. Second, because we have shown that reading in L2 makes it more difficult
to derive the most central ideas, it would be interesting to explore whether L2 readers can be
aided by highlighting the central information in various ways. Studies could also explore
whether training L2 readers to use metacognitive techniques requiring them to focus more
on central ideas would be an effective instruction strategy. Also, because the present
findings show that PK can serve as a powerful compensatory mechanism, future work could
explore the relative benefits of improving the reader’s topic knowledge before engaging in
L2 reading. Finally, our finding that PK compensates for the centrality deficit suggests that
L2 comprehension assessment should take into account the knowledge that the reader brings
to the table. In other words, it is important to be aware of the reader’s PK (or lack thereof)
and not have L2 comprehension assessment occur in a vacuum.
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Figure 1.
Proportion of central and peripheral ideas recalled by children with and without prior
knowledge of the passage topic as a function of reading ability. Means are adjusted for IQ
(Miller & Keenan, 2009).
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Figure 2.
Proportion of central and peripheral ideas recalled by participants with either Low L2
Proficiency or High L2 Proficiency, reading in their L1 and L2.
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Figure 3.
Proportion of central and peripheral ideas recalled by participants with either Low L2
Proficiency or High L2 Proficiency, reading in their L1 and in their L2 with High and Low
PK of the passage topic. Proportions were standardized within each passage.
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Table 1

Number of participants reading each passage in Spanish with Low Prior Knowledge, Spanish with High Prior
Knowledge, and English.

Passage Spanish Low PK Spanish High PK

Battle of the Alamo 14 20

Ferdinand Magellan 13 21

Hannah Montana 6 29

Galapagos Islands 13 21

Manatees 8 27

Margaret Mead 34 0

Panama Canal 8 26

Pele 14 19

Stegosaurus 19 16

Tower of London 24 11
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Table 2

Descriptive statistics of participants with Low and High Spanish Proficiency. Means and standard deviations
are presented.

n Spanish Exam WJ ACT

Low Proficiency 16 17.00 (2.61) 70.33 (3.13) 26.33 (3.04)

High Proficiency 18 28.67 (2.87) 69.94 (3.72) 27.53 (3.91)
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Table 3

Mean proportion of peripheral and central ideas recalled from each passage, averaged over L1 and L2 (and
standard deviation).

Passage Peripheral Central

Battle of the Alamo .25 (.12) .25 (.13)

Ferdinand Magellan .24 (.13) .30 (.15)*

Hannah Montana .41 (.15) .42 (.14)

Galapagos Islands .22 (.14) .33 (.11)*

Manatees .11 (.11) .25 (.13)*

Margaret Mead .22 (.13) .34 (.15)*

Panama Canal .17 (.11) .37 (.15)*

Pele .27 (.12) .34 (.11)*

Stegosaurus .13 (.09) .27 (.18)*

Tower of London .16 (.12) .31 (.11)*

*
Significantly more central than peripheral ideas recalled, p < .001
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Table 4

Mean (standard deviation) reading rate, measured in words read per second, of High Proficiency, Low
Proficiency, and Overall for Readers with High versus Low Prior Knowledge (PK).

Low PK High PK

Low Proficiency 2.01 (.63) 2.11 (.68) †

High Proficiency 2.18 (.53) 2.32 (.55)*

Overall 2.04 (.58) 2.14 (.60)*

*
p < .05

†
p < .10
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