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Background: In Germany, there is a substantial gap in reading literacy between
monolingual children and their L2-speaking peers. Nevertheless, it is still unclear
where these performance differences are rooted.
Methods: We investigated children of grades 5, 6 and 7 with comparable socio-economic
status, who completed a battery of tests assessing their linguistic and executive functioning
skills as well as their reading performance on the letter, word, sentence and text level.
Results: Whereas L1 speakers showed better linguistic skills, there was no difference
between groups in executive functioning. After controlling for individual differences on
each level of reading, groups only differed in text comprehension. This effect, however,
disappeared when participants’ linguistic skills were additionally controlled.
Conclusions: In sum, results show that reading problems in L2 speakers cannot be
attributed to deficits on specific component processes of reading, but to a lack of
linguistic skills, which negatively affects reading comprehension.

Highlights

What is already known about this topic

• L2 students lack behind their native speaking peers on reading literacy achievement even
after controlling for differences in SES

• The process of reading involves low-level and high-level components, which each have
to be mastered for successful reading comprehension

• L2 speakers are often found to differ from L1 speakers in linguistic as well as
executive functioning skills, which both are known to be relevant for the process of
reading

What this paper adds

• The gap in reading comprehension between L1 and L2 speakers can be ascribed to
differences in their text representation and model refinement skills

• Differences in reading performance are moderated by linguistic skills, which are generally
weaker in but not confined to L2 speakers

• High proficiency in a second language alone does no lead to improved executive
functioning skills, which is why findings on bilingual advantages cannot be
generalised.
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Implications for theory, policy or practice

• Interventions to bridge the gap in reading literacy between L1 and L2 students should
target at their vocabulary knowledge and listening comprehension skills

• Educational policy should expand its focus from improving L2 reading acquisition to-
wards promoting poor readers’ development of their linguistic skills

• For the interpretation of research findings on bilingualism special emphasis should be
placed on sample selection criteria

It is commonly accepted that individuals who have to start reading in their second language
(L2) face a more difficult task than native speakers. Findings from international studies
such as the Program for International Student Assessment (PISA) show that in many coun-
tries, L2 children make up a big part in the proportion of students that fail to reach a level
of reading proficiency assumed to be necessary in modern society. In Germany, the gap in
literacy achievement between L1 and L2 speakers has repeatedly been found to belong to
the most pronounced amongst all OECD countries (OECD, 2001; OECD, 2010). As a
result, L2 reading acquisition has become a central issue of German educational policy,
and a variety of actions have been implemented to promote L2 students’ reading skills.
However, while there is no dearth of research on the question which socio-cultural back-
ground factors associated with L2 speakers lead to lower reading literacy, hardly any study
focused on performance differences in more detail with regard to the process of reading. In
fact, understanding written language is the result of a number of different component pro-
cesses, ascribed to the levels of letter, word, sentence and text processing, and it is still
unclear where performance deficits for L2 speakers are rooted. In contrast, it is well
established that L1 and L2 speakers often differ in their linguistic and cognitive abilities,
which, in turn, have been shown to impact the process of reading. The present study aims
to disentangle potential causes for the performance gap between L1 and L2 German
speakers by assessing their proficiency on specific component processes of reading, while
controlling for socio-cultural background factors that are associated with lower reading
literacy. At the same time, the impact of reading-relevant skills known to vary in their
degree of proficiency between groups, namely linguistic and executive functioning skills,
are investigated. The goal is to better understand the nature of reading problems in L2
speakers, so that measures to improve their reading skills can be targeted more efficiently
in the future.

Reading comprehension in L2 German speakers

In PISA 2009, the gap in reading performance between L2 German-speaking children and
their native peers equalled more than 1 year of formal schooling (OECD, 2010). Students’
socio-economic status (SES), that is, their parents’ level of education and the investments
they are able to make towards their children’s education, is often suggested as a major
factor of explanation (e.g. Goldenberg et al., 2006). However, even after controlling for
SES, which was operationalised within PISA through structural characteristics of SES as
measured by the International Socio-Economic Index (Ganzeboom et al., 1992), the differ-
ence between groups continued to be statistically significant (e.g. Baumert & Schümer,
2001). L2 students also reported to have access to fewer cultural resources (e.g. books)
and participate in fewer communicative practices (e.g. talking to their parents about a book
they read), which are referred to as process characteristics of SES. Analyses revealed that,
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as opposed to structural characteristics, SES process characteristics were significantly
related to their lower reading literacy (Müller & Stanat, 2006). When controlling for these
variables, Müller and Stanat found that it was the fact whether or not students spoke
German at home that affected their reading performance. They concluded that it was the
lack of opportunities for L2 students to develop their German skills that accounted for their
lower scores on the reading literacy scale. In other words, performance discrepancies in
reading between L1 and L2 speakers seem to originate in differences directly related to
language processing. In order to successfully target measures at these differences,
however, it is necessary to look at the process of reading in more detail.
Items measuring reading literacy are designed in a way that students need to demonstrate

high-level text comprehension skills. Within PISA, for instance, reading literacy is defined
as “an individual’s capacity to understand, use, reflect on and engage with written texts”
(OECD, 2010, p. 14). To achieve this, however, a number of component processes have
to be mastered (e.g. Perfetti et al., 1996). In a first step, the visual features of print need
to be translated into individual letters and syllables that make up a word – a process that
is often referred to as orthographic processing (Grainger, 2008). A very robust observation
in research on word recognition is that letters are easier to be identified when they are part
of a word rather than of an unpronounceable letter string (Baron & Thurston, 1973). This
so-called word superiority effect is because of top-down feedback from the mental lexicon,
which speeds up the processing of words. In the next step, associated semantic and phono-
logical representations are retrieved from the lexicon – a process called lexical access
(Coltheart et al., 2001). After a word is successfully recognised, it needs to be organised
and integrated with other words of a sentence in order to compute meaning from their
interrelations – a complex process that is described as parsing (Mitchell, 1994). Finally,
inferences that relate each sentence to previous information given in the text as well as
to the reader’s world knowledge need to be generated in order to construct a coherent
situation model of the text (Zwaan & Radvansky, 1998). Some of these processes are
obligatory (low-level components such as orthographic processing and lexical access),
whereas others are optional (high-level components such as parsing and the construction
of a situation model, McKoon & Ratcliff, 1992). However, although all of them are highly
automatised, there are great differences between readers in their efficacy and the amount of
cognitive capacity required for their execution (Perfetti, 1985). From this, it follows that
differences in reading comprehension between L1 and L2 speakers could originate in
any of these component processes. Accordingly, it is crucial to investigate students’ read-
ing proficiency beyond comparing them solely on their reading comprehension skills.

Determinants of L2 reading

A frequently reported difference between L1 and L2 speakers shown to be relevant for the
process of reading is their vocabulary knowledge. Research on bilingualism has demon-
strated that individuals who speak two languages have smaller vocabularies in each of their
languages relative to monolingual speakers of either language. Assumingly, lexicalised
concepts are distributed across a bilingual’s two languages, such that some words are
known in one language, some in the other and only some in both (Oller, 2005). It is widely
accepted that a smaller vocabulary in L2 may cause difficulties in students’ reading acqui-
sition in an L2 environment (Verhoeven, 2000). Results of a study by Limbird (2007), who
compared determinants of reading comprehension in L1 and L2 German-speaking
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elementary school students, suggested that the impact of vocabulary on reading was even
more pronounced for L2 than for L1 speakers. Naturally, a second determinant that is
likely to differ between groups are the skills associated with the usage of words, such as
making inferences about the relationship between two notions. Thus, it is not surprising
that tasks reflecting applied vocabulary knowledge, such as many verbal intelligence sub-
tests, serve as strong predictors for reading comprehension in L1 (e.g. Oakhill et al., 2003)
as well as in L2 (e.g. Koda, 1989). A third ability that is frequently elaborated on with re-
gard to reading comprehension in L2 speakers is listening comprehension. According to
the simple view of reading (Hoover & Gough, 1990), there is a multiplicative link between
orthographic processing and listening comprehension skills, which are both assumed to im-
pact reading comprehension. While orthographic processing is more important in the be-
ginning of reading acquisition, listening comprehension becomes more significant in
later grades, when decoding is automatised. Conducting a longitudinal study with second
and fourth graders, Babayiğit and Stainthorp (2011) found that listening comprehension
skills emerged as the most powerful predictor for later reading comprehension perfor-
mance. In a study with Dutch elementary school students, Droop and Verhoeven (2003)
did not only demonstrate that reading comprehension was strongly affected by listening
skills but also that the effect was more pronounced in L2 compared with L1 speakers.
Taken together, L1 and L2 students have been shown to differ in vocabulary knowledge,
verbal intelligence and listening comprehension, which, in turn, are known to affect read-
ing comprehension. In the following, these variables are referred to as participants’ linguis-
tic skills.
Another reading-relevant difference that could arise between L1 and L2 speakers is

related to cognitive processes that are involved when using two languages instead of
one. Bilinguals have repeatedly been found to outperform monolinguals on their executive
functioning skills (e.g. Bialystok, 2001) – a set of cognitive control mechanisms that reg-
ulate human thought and action (Miyake et al., 2000). After a vast body of research has
demonstrated that the two languages of a bilingual are both active when one of them is
being used, this is often attributed to a bilingual’s need to select one language while
inhibiting the other (Green, 1998). Advantages for bilinguals over monolinguals on exec-
utive functioning have been shown on a number of different paradigms and populations
(Bialystok, 2001). However, most research reporting bilingual benefits has been conducted
with individuals who have acquired two languages from birth and use them equally on a
daily basis. Especially after some recent studies have failed to replicate these findings
(for a review, refer to Paap, 2014), it is unclear whether a bilingual advantage can be found
in L2 speakers, who – even if they speak both of their languages fluently – are not balanced
in their manner of acquisition or use of both languages. The three executive core functions
frequently postulated in literature (Miyake et al., 2000) are the shifting between tasks or
mental sets (‘shifting’), the updating and monitoring of working memory representations
(‘updating’) and the inhibition of prepotent responses (‘inhibition’). After Just and
Carpenter (1992) argued that individual differences in the efficiency of language compre-
hension were related to differences in working memory, a large number of studies have
investigated the impact of cognitive skills on the different levels of reading. Fedorenko
et al. (2004), for instance, demonstrated that sentence processing and arithmetic processing
overlapped in the use of working memory resources, indicating that reading on the sen-
tence level does not solely rely on verbally related skills. Linking the Stroop Color–Word
Test (SCWT; Stroop, 1935), which measures shifting and inhibition processes, to a number
of personal skills, Johnson et al. (2003) found that correlations between the SCWT and
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reading and spelling measures were particularly high with regards to reading on the word
level. Comparing young and older adults on their letter discrimination performance,
Thapar et al. (2003) observed slower and less accurate responses in older adults, which
they attributed to the overall decline of cognitive capacities with advancing age. In sum,
there is plenty of evidence that reading performance does not exclusively depend on
linguistic skills. After Babayiğit and Stainthorp (2011) found a contribution of working mem-
ory to reading comprehension, they highlighted the need to conduct further research on the
impact of executive functioning skills on reading. In a study identifying predictors for reading
acquisition in L1 and L2 German speakers, Duzy et al. (2013) could show that a test on non-
verbal intelligence, encompassing executive skills, was the best predictor for orthographic
processing speed in L2 but not in L1 speakers. From this, it follows that the gap between
L1 and L2 students’ reading performance might be driven by differences in executive func-
tioning. Hence, in addition to participants’ linguistic abilities, we assessed their proficiency
on shifting, updating and inhibition, which in the following are referred to as executive skills.

The present study

Expanding research on the differences in German reading comprehension reported for L2
students compared with their native peers (e.g. Baumert & Schümer, 2001), the present study
was conducted with two goals in mind. Our first goal was to compare groups of L1 and L2
German-speaking students of comparable SES, focusing on their linguistic and executive
skills as well as on their reading performance. Based on the results of Baumert and Schümer
(2001), we measured process characteristics of SES and additionally assessed students’ read-
ing behaviour to account for potential interrelations. Component processes of reading were
ascribed to the levels of (1) letter, (2) word, (3) sentence and (4) text processing. By assessing
participants’ performance separately for each level, wewanted to identify the specific locus of
reading differences between groups. Our second goal was to investigate whether group differ-
ences found on specific levels were actually because of participants being L1 or L2 speakers
(L2 status) or rather a result of the disparity between L1 and L2 speakers in their linguistic or
executive functioning skills. If the latter is the case, performance differences should occur as a
function of participants’ linguistic or executive functioning skills and irrespective of L2
status. To test this hypothesis, we performed a series of hierarchical regression analyses for
each component process while controlling for the impact of previous components and
reading-relevant skills.

Method

Participants

Native speakers were recruited from a pool of volunteers using the database of the Max
Planck Institute for Human Development Berlin. This database is used as an in-house tool
to collect personal data from people living in the local area, who are interested in scientific
research and had registered to be contacted for participation in upcoming experiments. In
order to recruit L2 German speakers, we contacted institutions known to be frequented by a
high percentage of people with a native language other than German, such as bilingual
schools or churches from different nationalities. In sum, 98 children attending grades 5,
6 or 7 (52% female, M=12years, SD=0.9years) participated in the study. All participants
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had normal or corrected-to-normal vision and received financial reimbursement for their
participation. L2 status was assessed using a language background questionnaire, including
questions on participants’ native language(s), home language(s), time of L2 acquisition and
use of L2. Native speakers of German, who were not fluent in any other language, were
classified as L1 speakers (n=64), whereas individuals with a different native tongue,
who spoke German fluently, were defined as L2 speakers (n=34). All L2 speakers reported
to have acquired German before the age of 6years and to use both languages on a daily
basis. Their native languages covered a broad range of orthographies, accounting in sum
for 11 different L1s. Regarding the use of their languages at home, 79% of L2 speakers
indicated to use both languages, whereas 21% reported to only use their native language
at home. Overall sample characteristics are given in Table 1.
To ensure that there were no SES-related differences between groups, participants com-

pleted a questionnaire on their socio-cultural background (adapted from PISA 2009),
including ratings on a 5-point Likert scale. We measured process characteristics of SES
by assessing children’s cultural resources (i.e. how much time children spend with their par-
ents going to the movies, museums, concerts, operas, theatres or public readings) and
communicative practices (i.e. how often children talk to their parents about books, school,
friends, politics, daily life or personal problems). To account for interrelations, we addition-
ally measured reading behaviour by assessing children’s reading pleasure (i.e. how much
time they spend reading for pleasure on a daily basis) and reading motivation (i.e. howmuch
they engaged in reading activities). As expected, groups did not differ in any of these
measures (all ts<2).

Measures

We administered a battery of tests to assess children’s linguistic and executive skills, as
well as their reading ability ascribed to each level. All tasks were visually presented on a
computer screen, while participants used the keyboard to respond. In the following, mea-
sures are described for each construct separately.

Table 1. Sample characteristics of groups.

German L1 German L2

M SD M SD

N 64 — 34 —

Gender (in % female) 58 — 41 —

Age (in years) 12 0.84 12 1.00

SES process characteristics

Cultural resourcesa 2.06 0.42 1.88 0.45

Communicative practicesa 2.94 0.50 2.77 0.57

Reading behaviour

Reading pleasurea 2.66 1.17 2.71 1.34

Reading motivationa 3.17 0.61 2.96 0.65

Note:
aMeasured on a 5-point Likert scale.
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a. Linguistic skills

Vocabulary knowledge. Vocabulary was measured using form A of a vocabulary knowl-
edge test for German (CFT 20-R WS; Weiß, 1998), which comprises 30 written
multiple-choice items. Each item comprised one target word in isolation (e.g. ‘chaos’),
and participants had to select a word with the same or a similar meaning from a set of five
answer alternatives (e.g. ‘(a) confusion, (b) damage, (c) currency, (d) anger or (e) demon-
stration’). The number of correctly answered items served as the final score. Internal
consistency was sufficient (Cronbach’s α= .76).

Verbal intelligence. We assessed verbal intelligence with form A of the verbal analogies
subtest from a standardised test battery for German students of grades 4 to 12 (KFT
4-12+ R; Heller & Perleth, 2000). Participants were presented a written pair of words in
isolation (e.g. ‘fire’ and ‘hot’), followed by a target word (e.g. ‘ice’) and a set of five
answer alternatives (e.g. ‘pudding’, ‘melted’, ‘fridge’, ‘cold’, ‘white’). They were asked
to select the word that together with the target word would reflect best the analogy repre-
sented by the word pair given. There were 20 items, and the sum of correct answers was
used as the final score, which showed sufficient reliability (α= .78).

Listening comprehension. We used a shortened version of a listening comprehension task
developed for the German National Assessment Study on Languages at Secondary Level I
(Köller et al., 2010). Participants were asked to listen to three short stories via headphones,
one at a time, and to subsequently answer a set of written multiple-choice comprehension
questions by using the keyboard. There were 44 items, and the sum of correct answers was
used as the final score. The reliability of the test was sufficient (α= .6).

b. Executive functioning skills

Shifting. Adapted from the Test of Everyday Attention for Children (Manly et al., 2001),
we used an Opposite Worlds task to measure participants’ ability to switch between mental
sets. Children were presented with a list of 24 items showing the digits 1 and 2 in a
randomised order. In the ‘same world’ condition, they were asked to read out loud the
digits as quickly and accurately as possible. In the ‘opposite world’ condition, they had
to say the opposite for each digit (‘1’ for 2 and ‘2’ for 1). Four blocks were run in the order
of same world, opposite world, same world, opposite world. The time taken to complete
each block was recorded. The time difference between the first ‘same’ and ‘opposite’
blocks was used as the final score. As a measure of reliability, we computed the split-half
correlation (odd-even-split, adjusted by Spearman–Brown), which was very high (r= .89).

Updating. Participants’ updating skills were measured using a German version of the
working memory task developed by Daneman and Carpenter (1980). Children were asked
to read a set of unrelated sentences and judge whether they were true or false. Each
sentence was five to eight words long and ended on a different word. Sentences were arranged
in three sets of three, four, five and six sentences, increasing in set size, and displayed for
8000ms each. At the end of a set, students had to recall the last word of each sentence and
enter those words into a window on the computer screen. Out of a maximum of 64, the sum
of correctly recalled words was used as the final test score, which was highly reliable (α= .84).
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Inhibition. We measured participants’ ability to inhibit irrelevant information by
employing a classic Stroop task (Heathcote et al., 1991). Stimuli were presented in either
red-coloured or green-coloured upper case letters, and there were three presentation condi-
tions: RED displayed in red or GREEN displayed in green (congruent), RED displayed in
green or GREEN displayed in red (incongruent) and XXX or XXXXX in red or green
(neutral). Participants were asked to decide as quickly and accurately as possible whether
a stimulus was presented in green or red while ignoring its form. Each trial started with a
fixation cross, followed by the stimulus after 1000ms, which remained on screen until a
response was given. Overall, participants completed 48 trials and the difference in mean
correct RT between the neutral and incongruent condition was used as the final test score.
Reliability, measured using the split-half correlation, was very high (r= .9).

c. Reading skills

Letter-based reading skills

Letter identification. We asked participants to identify double versus single letters. After
a practice phase, they were presented 100 unpronounceable arrays of three or four letters
(e.g. ‘PPTZ’) and had to decide as quickly and accurately as possible whether the target in-
cluded a letter once or twice. In each trial, a fixation cross was displayed for 500ms,
followed by a target that remained on screen until a response was given. Mean correct RT
was used as the final score. As expected, the split-half correlation was very high (r= .96).

Letter search: string. In a letter search task, participants were shown a single letter and
asked to decide as quickly and accurately as possible whether a subsequently presented
unpronounceable string of letters (e.g. ‘cadzr’) included the letter or not. Each trail started
with a fixation cross for 500ms, followed by the presentation of a single letter for 1000ms,
which then was replaced by a string of five letters until a response was given. The task
comprised a practice phase and 72 trials, of which half included the respective letter and half
did not. Mean correct RT served as the final score, which was highly reliable (r= .75).

Word-based reading skills

Letter search: word. In order to assess participants’ speed to process words as a whole,
we employed the same task as described in the preceding texts, keeping everything con-
stant but the targets, which were German words of five letters (e.g. ‘Pferd’) instead of letter
strings. Participants were presented a single letter for 1000ms, which then was replaced by
a word in isolation. Again, mean correct RT was used as the final score, which again was
very high (r= .89).

Lexical decision. To measure lexical access, we used a standard lexical decision task, in
which participants were presented a letter string in isolation and asked to decide as quickly
and accurately as possible whether the target represents a real word or not. After participants
completed a practice phase, 60 German words (e.g. ‘krug’) and 60 nonwords (e.g. ‘bost’),
ranging in length from four to six letters, were presented in a randomised order. Each trial
began with a fixation cross for 500ms, after which the target appeared and remained until
a response was given. Mean correct RT served as the final score (r= .93).
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Sentence-based reading skills

Sentence processing. We assessed participants’ ability to process and understand
sentences using the ‘sentence’ subtest of a standardised reading test for German students
of grades 1 to 6 (ELFE 1-6; Lenhard & Schneider, 2006). Because this subtest is known to
show strong ceiling effects in higher grades, following other language tests (e.g. ProDi-L,
Richter et al., 2012), we measured children’s response speed. Participants were asked to
complete 23 sentences as quickly and accurately as possible by choosing one out of five
alternative words to fill in the blank. Response options differed in either their syntactic
or semantic fit. Sentences were presented one at a time until a response was given. As
expected, accuracy was very high (L1: M=96%, SD=5.7%; L2: M=95%, SD=13.7%),
and participants’ total time to complete the task was used as the final score (α= .96).

Reading fluency. To measure participants’ ability to integrate words within a sentence, we
assessed their sentence reading fluency for connected text, using an excerpt from a popular
German children’s book (Cornelia Funke: ‘Potilla’). The text consisted of 19 coherent
sentences (216 words), varying in their degree of complexity. Participants were asked to
read out loud as much of the text as possible until after 1min the text disappeared. The total
number of correctly read words was used as the final score. As there was only one value
per person, reliability could not be calculated for this task.

Text-based reading skills

Comprehension speed. Participants’ comprehension speed was assessed using the ‘text’ subtest of
the ELFE test, which includes 20 stories consisting of two to six sentences. Again, response
speed but not accuracy was measured. Each story was followed by a statement that had
to be completed by selecting one out of four alternatives. As expected, accuracy was again
very high (L1: M=93%, SD= 7.6%; L2: M= 89%, SD= 6.3%), and we used participants’
overall time to complete the task as the final score, which was highly reliable (α= .99).

Comprehension accuracy. We used a shortened version of a reading comprehension test
for German students of grades 7 to 9 (Verständiges Lesen 7–9; Anger et al., 1972). Partic-
ipants were asked to read three texts of about 150 words, which were excerpts of longer
stories with moderate difficulty. After they had read a text, eight comprehension questions
along with four answer alternatives were shown one at a time and remained on screen until
a response was given by using the keyboard. Out of a maximum of 24, the sum of correct
answers was used as the final score (α= .79).

Procedure

Children participated individually in a single self-paced lab session that lasted approxi-
mately 2 h. All tasks were presented on 15-in thin film transistor screens of IBM-
compatible laptops, which recorded data automatically, while participants used the
keyboard to respond. The order of tasks was lexical decision, letter search: string, letter
search: word, vocabulary knowledge, sentence processing, letter identification, updating,
inhibition, comprehension speed, reading fluency, verbal intelligence, shifting, comprehen-
sion accuracy and listening comprehension.
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Results and discussion

Linguistic and executive functioning skills

Descriptive statistics of linguistic and executive skills for groups are given in Table 2. As
expected, L1 speakers outperformed L2 speakers on all measures of linguistic skills. They
scored significantly higher on the vocabulary task, F(1, 96) = 5.91, MSE=101.13, p< .05,
as well as on listening comprehension, F(1, 92) = 5.37, MSE=100.53, p< .05). The perfor-
mance gap on the verbal intelligence task also approached significance, F(1, 96) = 2.5,
MSE=42.49, p= .1). To ensure sufficient width of the construct, we z-transformed their
scores and averaged them into a composite score reflecting participants’ overall linguistic
skills in German. Here and for all following composite scores, higher scores represent
better performance. Overall, L1 speakers showed better linguistic skills compared with
their L2-speaking peers (L1: M= .16, SE= .11; L2: M=�.26, SE= .19), F(1, 92) = 4.82,
MSE=3.51, p< .05.
In contrast to linguistic skills, there was no significant difference between groups in any

of the tasks measuring executive functioning (all Fs< 1.2). Similar to linguistic skills, we
averaged z-scores of the individual tasks into a composite score for participants’ executive
skills, which did not differ between groups (L1: M= .01, SE= .08; L2: M=�.09, SE= .14),
F(1, 82) = 0.52, MSE=0.20, p= .48.

Reading skills

Descriptive statistics for all reading measures are given in Table 3. Groups neither differed
on the letter identification task nor on any of the two versions of the letter search task or the
lexical decision task (all Fs< 1). However, L1 students performed better on the sentence
processing task, which approached significance, F(1, 95) = 3.03, MSE=13.27, p= .08.
They clearly outperformed L2 students on the reading fluency task, F(1, 92) = 6.67,
MSE=7589, p< .05. Likewise, they exceeded their peers’ performance on the

Table 2. Descriptive statistics of linguistic and executive skills between groups.

German L1 German L2

M SE M SE

Linguistic skills

Vocabularya 22.78 0.51 20.65 0.88

Verbal intelligencea 10.27 0.52 8.88 0.88

Listening comprehensiona 30.62 0.54 28.42 0.95

Executive skills

Shiftingb 148.37 7.48 145.48 12.75

Updatinga 36.93 1.07 35.03 1.81

Inhibitionb 17.98 9.84 21.76 16.91

Notes:
aRaw scores.
bRT in ms.
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comprehension speed task, F(1, 92) = 6.75, MSE=297.9, p< .05, as well as on the com-
prehension accuracy task, F(1, 94) = 7.95, MSE=112.55, p< .05.
z-scores for the individual tasks were averaged into a composite score for each level.

There was no difference between groups in their skills on the letter and the word level
(both Fs< 1). On the sentence level, L1 speakers scored significantly higher than their
L2-speaking peers (L1: M= .15, SE= .12; L2: M=�.30, SE= .20), F(1, 92) = 5.05,
MSE=4.34, p< .05. This performance gap was even more pronounced on the text level
(L1: M= .18, SE= .09; L2: M=�.36, SE= .17), F(1, 91) = 10.77, MSE=6.09, p< .01.
Taken together, while groups did not differ on low-level component processes of reading,
L2 speakers lagged behind their peers in their execution of high-level processes.

The impact of L2 status and reading-relevant skills on the process of reading

To investigate the nature of these high-level reading differences between L1 and L2
speakers, we performed a series of hierarchical regression analyses while controlling for
participants’ SES. The inter-correlations between all levels of reading, L2 status, linguistic
and executive skills are given in Table 4. In a base model (M1), we investigated the inter-
relationship between the different levels of reading. In the second model (M2), we
examined the effect of L2 status on the different reading levels by entering it as a further
variable into the model. In the third model, we additionally included participants’ linguistic
and executive skills (M3) to investigate whether the effects of L2 status remained signifi-
cant even after controlling for these reading-relevant skills. Table 5 presents the regression
coefficients, standard errors and t-values for each model separately.

Table 3. Descriptive statistics of measures for different levels of reading between groups.

German L1 German L2

M SE M SE

Letter-based skills

Letter identificationa 758.84 17.81 774.19 30.53

Letter search: stringa 1028.26 31.06 1002.03 53.51

Word-based skills

Letter search: worda 948.79 27.88 952.32 48.03

Lexical decisiona 1154.26 51.42 1224.66 88.13

Sentence-based skills

Sentence processingb 5.98 0.26 6.76 0.45

Reading fluencyc 135.89 4.32 117.06 7.29

Text-based skills

Comprehension speedb 16.99 0.84 20.77 1.46

Comprehension accuracyc 11.70 0.47 9.41 0.81

Notes:
aRT in ms.
bRT in min.
cRaw scores.
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The relationship between component processes of reading

Results of M1 showed that participants’ performance on each level of reading was best
explained by their performance on the preceding level. Word-based reading skills were strongly
affected by letter-based skills (R2= .79), while participants’ sentence-level reading skills, in turn,
were best predicted by their performance on the word-level (R2= .50). Text comprehension in-
creased with better skills on the sentence-level (R2= .58), while the impact of letter-level and
word-level performance was insignificant. In other words, each level of reading was best pre-
dicted by performance on the preceding level, while all second-order effects were not signifi-
cant. Merely on the sentence level, there was a small negative effect of letter-based skills on
participants’ performance on the sentence level, which might be attributable to a suppressor
constellation. To check for potential differential effects, we repeated all analyses by using one
of the two subcomponents of each score separately as the regression criterion. Nevertheless,
the pattern of results remained the same. Overall, results of M1 demonstrated that the base
model was able to adequately describe our data.

The relationship between L2 status and reading

In M2, participants’ L2 status was added to the base model. In contrast to mere compari-
sons between groups on each level of reading (as described under ‘reading skills’), we
now additionally controlled for their skills on all preceding levels. All effects of M1
remained significant, that is, participants’ performance on one level continued to be highly
predicted by their skills on the previous one. On the letter, word and sentence level, there
was no main effect of L2 status (all ts< 1). Merely on the text level, L2 status still had a
significant effect on participants’ performance (t=�2.4). This means that the performance
gap between L1 and L2 speakers on reading literacy is solely attributable to differences in
processes ascribed to the text level.

The relationship between reading-relevant skills, L2 status and reading

In M3, we additionally controlled for participants’ linguistic and executive skills. Like in
M2, their performance on one level of reading remained to be a strong predictor for their
performance on the next. Results of M3 showed significant main effects for linguistic skills
on all levels of reading (all ts≥ 3.2) but the letter level (t=1.0). This indicates that linguistic

Table 4. Inter-correlations between levels of reading, L2 status, linguistic and executive skills.

1 2 3 4 5 6

1. Letter —

2. Word 0.85 —

3. Sentence 0.42 0.60 —

4. Text 0.25 0.41 0.74 —

5. L2a 0.03 �0.02 �0.20 �0.28 —

6. Ling. skills 0.14 0.25 0.52 0.73 �0.30 —

7. Exec. skills 0.32 0.27 0.32 0.25 �0.09 0.25

Note:
aDummy-coded with L1 as reference category.

S118 SCHRÖTER and SCHROEDER

Copyright © 2016 UKLA



T
ab

le
5.

R
eg
re
ss
io
n
co
ef
fi
ci
en
ts
,s
ta
nd

ar
d
er
ro
rs

an
d
t-
va
lu
es

fo
r
m
od

el
s
M
1,

M
2
an
d
M
3.

L
ev
el

V
ar
ia
bl
e

M
1

M
2

M
3

β
SE

t
β

SE
t

β
SE

t

L
et
te
r

L
2a

0.
03

0.
21

0.
19

0.
12

0.
22

0.
50

L
in
g.

sk
ill
s

0.
13

0.
13

1.
03

E
xe
c.
sk
ill
s

0.
40

0.
17

2.
31

*

W
or
d

L
et
te
r

0.
77

0.
05

14
.7
7*

**
0.
77

0.
05

14
.7
6*

**
0.
74

0.
05

13
.6
4*

**

L
2a

�0
.0
9

0.
10

�0
.8
5

�0
.0
1

0.
10

�0
.0
5

L
in
g.

sk
ill
s

0.
16

0.
06

2.
61

*

E
xe
c.
sk
ill
s

�0
.0
5

0.
08

�0
.7
1

S
en
te
nc
e

W
or
d

0.
97

0.
15

6.
44

**
*

0.
96

0.
15

6.
35

**
*

0.
71

0.
15

4.
68

**
*

L
et
te
r

�0
.3
4

0.
14

�2
.4
8*

�0
.3
3

0.
14

�2
.3
9*

�0
.2
4

0.
13

�1
.8
0

L
2a

�0
.1
8

0.
14

�1
.2
3

�0
.0
4

0.
14

�0
.2
8

L
in
g.

sk
ill
s

0.
26

0.
08

3.
21

**

E
xe
c.
sk
ill
s

0.
20

0.
11

1.
84

T
ex
t

S
en
te
nc
e

0.
73

0.
10

7.
52

**
*

0.
69

0.
09

7.
32

**
*

0.
47

0.
09

5.
08

**
*

W
or
d

0.
08

0.
16

0.
48

0.
08

0.
16

0.
53

�0
.0
1

0.
14

�0
.0
1

L
et
te
r

�0
.1
6

0.
12

�1
.2
8

�0
.1
5

0.
12

�1
.2
2

�0
.0
1

0.
11

�0
.1
4

L
2a

�0
.3
1

0.
13

�2
.4
4*

�0
.1
0

0.
11

�0
.8
9

L
in
g.

sk
ill
s

0.
40

0.
07

5.
90

**
*

E
xe
c.
sk
ill
s

�0
.0
7

0.
09

�0
.8
4

N
ot
es
:

a D
um

m
y-
co
de
d
w
ith

L
1
as

re
fe
re
nc
e
ca
te
go
ry
.

*p
<
.0
5.

**
p
<
.0
1.

**
*p

<
.0
01
.

THE IMPACT OF L2 GERMAN ON READING COMPONENTS S119

Copyright © 2016 UKLA



skills have a strong impact on performance on almost all levels of reading. Most impor-
tantly, however, the effect of L2 status on the text level disappeared (t=�0.9). This
suggests that differences in reading comprehension are not because of participants’ L2
status per se but vary as a function of their linguistic skills. In other words, participants with
poor linguistic skills will lag behind on reading comprehension irrespective of whether they
speak German as their L1 or L2. Executive skills, on the other hand, showed a main effect
on the letter level (t=2.3), with no significant effects on the word, sentence and text level
(all ts< 1). This indicates that solely on the most basic of all reading levels, executive skills
have an impact. Beyond that level, differences in reading performance are determined by
differences in linguistic skills. Taken together, results of M3 indicate that effects of L2
status on reading comprehension are moderated by reading-relevant skills. When control-
ling for participants’ linguistic and executive functioning skills, L2 status had no significant
impact on their performance on any of the levels involved in the process of reading.

Conclusion

The present study’s aim was to investigate the nature of reading problems in L2 compared
with L1 German-speaking students by identifying performance differences on specific
levels of reading while controlling for the impact of reading-relevant skills. Sixty-four
L1 and 34 L2 speakers of comparable SES completed a battery of tests assessing their
linguistic and executive functioning skills as well as their reading performance on the
letter, word, sentence and text level. In sum, findings suggest that the gap in reading liter-
acy between L1 and L2 speakers is located on the text level and thus can be ascribed to
differences in their text representation and model refinement skills. These differences,
however, are moderated by linguistic skills, which are weaker in L2 compared with L1
speakers.
Groups particularly differed in their vocabulary knowledge, which is in line with most

studies that have investigated language-related differences between L1 and L2 speakers
(Oller, 2005). We could further show that these differences generalise to other aspects of
L2 use, such as verbal reasoning and listening comprehension. Given that group differ-
ences occurred even after controlling for process characteristics of SES, we assume that
this is because of L2 speakers’ fewer opportunities to improve their L2 proficiency. This
view is in accordance with Müller and Stanat (2006), who concluded that it is the fact
whether or not students speak German at home that affects their reading performance.
Thus, the amount of L2 speakers’ use of German seems to highly contribute to their acqui-
sition of reading literacy. In contrast, we did not find any difference between groups in
their performance on any of the executive functioning tasks. This finding adds to the grow-
ing evidence that the bilingual advantage in executive functioning does not generalise to all
individuals who are fluent in two languages (Paap, 2014). Most studies reporting a benefit
for bilinguals investigated participants that had been exposed to two languages from birth
and used both of them on a daily basis (Bialystok, 2001). Given that L2 students represent
the group of bilinguals that is targeted by most educational interventions (Müller & Stanat,
2006), this points to the importance of sample selection criteria within research on the im-
pact of speaking more than one language.
Regarding their skills on the specific levels of reading, L2 speakers did not differ from

native speakers in their performance on the letter and word level. This is particularly inter-
esting because many text comprehension difficulties are assumed to be caused by
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inefficient low-level reading skills (Perfetti, 1985). Low-level reading skills, in turn, have
been shown to strongly relate to the overall time children spend reading (Mol & Bus,
2011). Thus, given that our groups did not differ in the time they spend reading neither
at school nor at home, the lack of significant differences on the lower levels might not
be that surprising. In addition, we investigated rather advanced readers that had already
mastered the initial stages of reading. It is assumed that low-level skills saturate earlier dur-
ing development and become less important over time (Hoover & Gough, 1990). With
respect to high-level reading skills, groups did not differ in their performance on the
sentence level but on the text level. This indicates that L2 speakers might be more akin
to ‘poor comprehenders’, who score lower on text comprehension tasks in spite of suffi-
cient parsing abilities. Thus, it would be interesting to further investigate the impact of
skills that have been shown to influence text comprehension over and above decoding
and parsing, such as specific inference and integrations skills, students’ knowledge about
text structures and comprehension monitoring (Oakhill et al., 2003). Many of these
subskills are likely to be influenced by students’ linguistic abilities, that is, vocabulary
knowledge and verbal reasoning, which is why they become generally more important in
later stages of reading development.
Given that L1 and L2 students differed in their linguistic skills, it is not surprising that

the L2 reading disadvantage disappeared after controlling for them. This is consistent
with the general finding that the gap between L1 and L2 students in their reading perfor-
mance diminishes if differences in their socio-cultural background are taken into account.
However, while other studies still found significant group differences (Müller & Stanat,
2006), in the present study, the effects disappeared completely. This finding underlines
the importance of assessing students’ skills in different language domains, which might
be a more powerful way to predict students’ reading performance. In contrast to research
that focused primarily on the effects of executive functions, our results show that if the
impact of linguistic skills is additionally taken into account, executive skills only
contribute to performance differences on the most basic level of reading. This, in turn,
suggests that even if bilinguals had an advantage on executive functioning relative to
their monolingual peers, this would not explain the gap in reading literacy as measured
by PISA.
Turning to the educational implications of our study, it seems reasonable to conclude

that if groups only differ in their performance on the text level, which, in turn, is
explained by differences in linguistic skills, the gap in reading literacy could be closed
by fostering these skills. Although our findings are limited to the specific set of measures
we have used, our data suggests that interventions to improve L2 speakers’ reading per-
formance should target at their vocabulary knowledge and listening comprehension skills.
This is in line with Babayiğit and Stainthorp (2011), who found listening skills to be the
most powerful predictor for reading comprehension. To improve their skills, for instance,
L2 students might benefit from a distinction between top-down as well as bottom-up
approaches to teaching listening (for an overview, refer to Vandergrift, 2007). As our
research has shown, however, these measures should be directed at all students with
weaker linguistic skills, regardless of whether they are L1 or L2 speakers. Although
linguistic deficits naturally emerge more often in children who have started to learn the
respective language later in life, such problems are not confined to L2 speakers. Thus,
educational policy should expand its focus from improving L2 reading acquisition
towards monitoring beginning readers more closely and promoting poor readers’ develop-
ment of their linguistic skills.
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