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Abstract

This study examined the long-term effect of L1 reading achievement on L2
reading achievement while assessing the mediating roles of L1 print exposure and
L2 aptitude measured by the Modern Language Aptitude Test (MLAT). Structural
equation modeling was used to determine the direct and indirect effects of L1
reading achievement on L2 reading achievement for 307 U.S. secondary-level
Spanish students. Results showed that L1 reading achievement directly predicted
students’ initial level of L2 reading achievement, but not growth in L2 reading
achievement over time. L1 print exposure was found to be a significant mediator
between L1 and both initial level and L2 reading achievement and predicted
growth of L2 reading achievement. Likewise, L2 aptitude (MLAT) was a
significant mediator between L1 reading achievement and initial level and growth
of L2 reading achievement over three years of Spanish. The results suggest that
reading volume in L1 may play an important role in the development of L2
literacy and that the MLAT measures skills important for literacy development.
Implications focus on how L2 teachers can improve learners’ L2 reading
achievement.
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Introduction

It has been suggested, perhaps facetiously, that many L1 reading researchers viewed L2 studies
as “marginal and derivational” because they saw L2 reading as “...merely a slower, bastardized
version of doing the same task as in the native language” (Bernhardt, 1991, p. 2). However, in
recent years, research on L2 reading, particularly investigations concerning L1-L2 relationships,
has proliferated. One reason for this change has been awareness of the similarity of the problems
posed by word decoding across languages. In their account of word reading development across
languages and orthographies, Verhoeven and Perfetti (2017) show that there are underlying
universals of word reading, all of which require .. .sensitivity to the specific mapping of
linguistic forms onto meaning. Awareness of both phonology and morphology is thus needed to
learn how one’s writing system encodes one’s language” (p. 458).

Reading is a language-based skill that depends on the linguistic process and knowledge initially
developed for listening and speaking. Although alphabetic writing systems vary in orthographic
depth, i.e., shallow vs. deep orthographies, children must learn that spoken words are comprised
of speech sounds (phonemes) and that letters correspond to these sounds. The idea that written
symbols are associated with sounds, i.e., the alphabetic principle, is the key lesson that children
must learn to master word decoding. Once they learn to decode words, children can make use of
linguistic processes and knowledge to comprehend meaning.

Increased interest in reading achievement in L1 and L2 was also stimulated by the results of
individual differences (IDs) studies that have typically found strong correlations across L1 and
L2 for reading and other measures across languages. The strongest L2 readers have also been the
strongest L1 readers, with some variation in the relative role of language components across the
languages (see reviews by Sparks, 2012, 2022, 2023). Their findings have also suggested that L1
and L2 reading skills may depend on facility with similar components of language. In their
examination of L2 reading development, Grabe and Yamashita (2022) reviewed evidence
showing that while L1 reading skills have a role to play in L2 reading development, L2 reading
comprehension is more associated with L2 language skills (language proficiency, language
exposure, print exposure, processing skills). They concluded that L.2 reading development turns
out to be “...a combination of L1 transfer and L2 language skills as a dual-processing system”
(p. 169; see also Koda, 2007, 2016).

More recently, two factors related to IDs in L2 learners have been hypothesized to be related to
the relationship between L1 and L2 reading development. First, there is evidence that L2
learners’ print exposure in L1 is related to L2 achievement generally, including L2 reading
achievement. These results have suggested that reading volume in L1 may lead to stronger
language skills, e.g., syntactic knowledge, listening comprehension, which are important for L2
comprehension. Second, L1 reading skills have been shown to be strongly linked to foreign
language (L2) aptitude measured by the Modern Language Aptitude Test (Carroll & Sapon,
1959, 2000), in large part because the skills measured by the MLAT are heavily dependent on L1
literacy. In two different recent investigations, prediction from MLAT to L2 achievement was
largely due to MLAT’s assessment of underlying L1 abilities, and strong evidence was found for
the role of literacy-related skills in all MLAT subtests and in predicting L2 outcomes (Dale &
Sparks, 2024; Sparks & Dale, 2023).
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In this current longitudinal study, we examined the long-term effect of L1 reading achievement
on L2 reading achievement while assessing the mediating roles of L2 aptitude (MLAT) and L1
print exposure. We utilized structural equation modeling (SEM) to examine the direct and
indirect effects of L1 reading achievement on L2 reading achievement over three years of L2
Spanish study at the secondary level.

To our knowledge, no studies have heretofore used both L2 aptitude and L1 print exposure as
mediator variables in L1-L2 reading studies. Although scholars have examined L1-L2 reading
relationships, there has been a noticeable lack of studies investigating whether L1 reading
volume and language aptitude might have an effect on L2 reading achievement. In the literature
review, we examine research on L1-L2 reading relationships, L2 aptitude’s relationship with
literacy, and links between L1 print exposure and L1-L2 literacy.

Literature Review
L1-L2 Reading Relationships

In their expansive volume on L2 reading, Grabe and Yamashita (2022) described similarities and
differences between L1 and L2 reading. Similarities included comprehension processes, types of
language resources, background knowledge resources, variables that predict comprehension,
underlying cognitive resources beyond language, and neural pathways for comprehension (pp.
179-180). They also cite a number of differences between L1 and L2 reading that include
linguistic and processing differences (e.g., IDs in vocabulary and syntactic knowledge),
cognitive and educational differences (e.g., IDs in readers’ L1 higher-level reading abilities, IDs
in motivations for reading an L2, IDs in metalinguistic knowledge), and sociocultural and
institutional differences (e.g., varying access to texts and the role of texts in social life, ways that
institutions use texts for information and education). Grabe and Yamashita maintain that L1
reading skills play a role in L2 development but explain that L2 reading comprehension is more
closely related to the development of L2 (oral) language proficiency, print exposure in the L2,
and overall exposure to the L2.

The last point that L2 reading comprehension is closely dependent on the development of oral
language proficiency in the L2 is an important difference between L1 and L2 reading
development (Geva & Ramirez, 2015). For most of a young child’s life, speech (oral language) is
paramount. By the time a kindergarten child encounters print, s/he has accumulated a vocabulary
of 3,000 to 5,000 words in the L1. Thus, children can not only understand spoken language but
can also comprehend written language (text). For example, four- to five-year-old children can
comprehend a story read aloud to them, but few of the children will be able to read it
independently.

An instructed L2 learner from elementary school onward, on the other hand, will encounter the
L2 without the preceding several years of spoken language experience of a typical beginning
reader. This is particularly true of vocabulary knowledge. Instead, instructed learners must learn
to speak and comprehend the new language at the same time they are learning to read and write
the language (Sparks et al., 2017). While they do have experience in learning to decode print in
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their own L1s and may learn to decode print in the L2 relatively quickly (especially one with a
similar orthography, e.g., English versus Spanish), these learners will have little or no vocabulary
knowledge in the target language. They will have few resources to comprehend the words they
are able to read in print or hear in speech. Nation (2001) has distinguished between high
frequency, academic, technical, and low frequency words in L2 text and found that high
frequency words account for 80% of the words in text. However, it is unlikely that instructed L2
learners will have knowledge of even a few of the high frequency vocabulary words in the target
L2.

The situation in which instructed L2 learners find themselves was demonstrated in a study by the
first author and his colleagues (Sparks et al., 2017). In this study, the reading skills of
monolingual English students enrolled in first and second-year secondary-level Spanish courses
were measured by the Bateria 111 Woodcock-Murioz Pruebas de Aprovechamiento (Woodcock et
al., 2004), a standardized assessment normed with native Spanish speakers, and compared to the
reading skills of native Spanish speakers of similar grade levels. After two years of high school
Spanish, U.S. students could read Spanish words with little difficulty, and their word decoding
skills were similar to native Spanish speakers at the fifth- to sixth-grade level (11-12 year age
level). However, their performance in Spanish reading comprehension and listening
comprehension was below the average native Spanish speaker in preschool (two- to three-year
age level) after two years of Spanish instruction.

The low levels of the students’ oral and written comprehension were due primarily to their
limited Spanish vocabulary acquisition, which was also below a two- to three-year age level
when compared to native Spanish speakers. The findings showed that monolingual (English)
instructed language learners could learn to decode words in a L2 with a similar, and transparent,
alphabetic orthography (Spanish) with relative ease, but were unable to comprehend even simple
text in the L2, in large part, because of linguistic differences, in particular, low L2 vocabulary
acquisition. These findings were consistent with the idea that L2 reading comprehension is more
closely related to the development of L2 (oral) language proficiency.

These results support Grabe and Yamashita’s (2022) conclusion that L1 reading skills play a
specific but limited role in L2 development. While word decoding skills for an L2 rely on
universals of word reading among alphabetic orthographies, L2 reading comprehension is more
closely related to the development of L2 (oral) language proficiency. The findings also support
Koda (2007), who concluded that the development of L2 reading is a “dual language process” (p.
28), that is, L2 reading development emerges out of a combination of L1 transfer and L2
language skills as a dual-language processing system.

L1 Print Exposure and L2 Reading

It is well-established that written text contains richer vocabulary and more difficult syntactic
constructions than oral language (see Stanovich, 2000). In L1 literacy research, scholars have
examined whether differences in educational outcomes (vocabulary size, general knowledge,
grammar) are related to differences in exposure to print (reading volume) (Cunningham &
Stanovich, 1991, 1997; West & Stanovich, 1991). In their studies, they investigated the
Cognitive Efficiency Hypothesis, the idea that differences in vocabulary and language skills are
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caused by variation in efficiency of the cognitive mechanisms for obtaining meaning from text,
and the Environmental Opportunity Hypothesis, the idea that vocabulary and language skill
differences result from differential opportunities for word learning, by developing print exposure
measures as proxies for out-of-school reading activity.

In a 10-year longitudinal study, Cunningham and Stanovich’s (1997) findings supported the
Environmental Opportunity Hypothesis by showing that first grade reading ability (as well as
third- and fifth-grade ability) was reliably linked to print exposure assessed in 11" grade, even
after 11" grade reading comprehension ability was partialed, and that IDs in exposure to print
were found to predict differences in the growth of reading comprehension ability throughout the
elementary grades and thereafter. Sparks et al. (2014) replicated this study by following a larger
group of L1 (English) students over 10 years and finding that second- and third-grade reading
skills were predictive of IDs in print exposure, even after 10th-grade reading comprehension and
language ability were partialed. IDs in print exposure also predicted differences in the growth of
reading ability, word decoding, spelling, vocabulary, and listening comprehension throughout the
elementary grades.

Turning to L2, Sparks et al. (2012a, b) have raised the question of whether print exposure
(reading volume) in L1 could affect the development of L2 reading and language skills. In the
U.S., L2 study generally does not begin until high school, many years after students learned to
read their native language, and after being exposed to print through reading the L1 for several
years. Recent L2 studies have shown that cognitive efficiency mechanisms, e.g., L2 aptitude,
working memory, grammar, and vocabulary, are important for L2 proficiency and achievement
(Li, 2015; Skehan, 2023; Wen, 2019). Likewise, researchers have studied whether print exposure
may have benefits for oral language skills (e.g., see Winckel & Dabrowska, 2024). However, no
studies had explored whether L1 print exposure, over time, could play an important role in later
L2 achievement.

As part of their 10-year study, Sparks et al. administered measures of L1 print exposure in ninth
grade, then administered L2 achievement tests (reading, writing, oral proficiency) in 10" grade
after students had completed two years of L2 courses. In one study, students were divided into
high, average, and low print exposure groups according to their scores on the L1 print exposure
measures and then compared on the L2 tests (Sparks et al., 2012a). Findings revealed significant
differences among the three groups, with the high print exposure group achieving higher scores
on the L2 aptitude measure and all L2 achievement tests and also earning higher L2 course
grades (after controlling for 1Q). In another study with this group, results showed that L1 print
exposure variables made unique contributions to L2 reading comprehension, L.2 word decoding,
L2 writing, L2 listening/speaking, and overall L2 proficiency even after adjusting for the effects
of L1 literacy and verbal skills during elementary school, L1 cognitive ability, L2 aptitude, and
10th-grade reading achievement (Sparks et al., 2012b).

The results of both of the aforementioned studies suggested not only that stronger L1 reading
skills may be related to stronger L2 outcomes but also that engagement in L1 literacy
experiences (print exposure) may be related to differences in L2 proficiency and achievement.
However, both studies rely on correlation. The results are ambiguous because causality might
run in the other direction or might be due to a third variable. In fact, in recent years, there has
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been growing interest and evidence for a specific direction of causality, running from reading
comprehension to print exposure rather than the reverse. Erbeli et al. (2020) found evidence for
some bidirectional influences, but substantially stronger results from reading to print exposure.
The design of the present study does not allow for this kind of analysis, nonetheless, the findings
will be of considerable value in interpreting the findings of the present study. Nonetheless, to our
knowledge, the two studies by Sparks et al. (2012a, b) are the only investigations that have
examined the relationship of L1 print exposure and L2 reading achievement.

L2 Aptitude and L2 Reading

Foreign language (L2) aptitude is an individual’s ability to learn a foreign (second) language and
is comprised of cognitive abilities that predict how well and how quickly that individual will
learn a L2 and reach a particular level of proficiency in the time allocated for the study (Carroll,
1962, 1990). The concept of L2 aptitude and its study began in the 1950s and 60s when John
Carroll and Stanley Sapon published the Modern Language Aptitude Test (1959, 2000). The five
MLAT subtests—Number Learning, Phonetic Script, Spelling Clues, Words in Sentences, and
Paired Associates—use a simulated format (i.e., a simulated L2) along with English grammar
and vocabulary tasks. The subtests were designed to work together to predict L2 achievement
(Stansfield & Reed, 2019, p. 19). The MLAT has been found to be the single best predictor of L2
achievement with reliably strong correlations (» = .40 - .60, sometimes higher) with performance
in L2 courses and L2 achievement (Stansfield & Reed, 2019).

Until the late 80s, L2 researchers had not considered whether there might be a relationship
between L2 learners’ native language skills and their L2 aptitude and L2 achievement. Skehan
and Ducroquet (1988) followed a sample of children from the Bristol Language Project (Wells,
1985) to the time they entered L2 classes at 13 to 16 years of age and found that the children’s
L1 scores prior to age 5 were strongly correlated with their L2 aptitude and L2 achievement
several years later in secondary school. The students’ L2 aptitude scores were found to be more
successful predictors of L2 achievement than their native language skills, although prediction
was further enhanced by specific L1 skills, notably vocabulary growth and language
comprehension. Skehan (1989) concluded that L2 aptitude tests measure language skills similar
to a student’s L1, but found that aptitude tests predicted L2 achievement better than L1 measures
because they also assess “decontextualized material ” (pp. 33-34).

Building on Skehan (1989), Sparks and Ganschow began a series of studies with secondary and
postsecondary level native English speakers in the U.S. who were enrolled in L2 courses by
assessing their L1 skills, L2 aptitude (MLAT), and L2 achievement. In their investigations that
included longitudinal studies lasting from two to ten years, they found that high-, average-, and
low-achieving L2 learners exhibited significant IDs not only in their L1 skills as early as second
grade (many years prior to L2 exposure) but also in L2 aptitude on the MLAT. They also found
that L1 skills, especially L1 literacy, were strong predictors of L2 aptitude on the MLAT and that
IDs in learners’ L2 aptitude on the MLAT were robust predictors of their oral and written L2
achievement [Comprehensive reviews can be found in Sparks (2012, 2022, 2023)]. Their factor
analyses of the test batteries used in these studies showed that language skills measured by the
specific MLAT subtests loaded with similar L1 skills (e.g., MLAT Phonetic Coding subtest
loaded with L1 phonetic word decoding and pseudoword decoding tests). In their study that
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followed students from first to 10™ grades, L1 skills and the MLAT together explained from 67—
75% of the variance in overall L2 achievement, and MLAT alone accounted for 56% of the
variance in total L2 achievement.

More recent studies have shown that the prediction from MLAT to L2 achievement is due
primarily to its functioning as a measure of L1 abilities and that learners’ L1 literacy
achievement plays a strong role in explaining their level of L2 aptitude that, in turn, predicts L2
achievement (Dale & Sparks, 2024; Sparks & Dale, 2023a,b). These findings demonstrate the
strong relationships among L1 skills, L2 aptitude, and L2 achievement, including L2 reading
achievement.

Research Questions

There are strong connections between L1 and L2 reading, particularly when the two languages
are alphabetically and orthographically similar. At the same time, researchers have found that L2
learners need to establish knowledge of the L2 to comprehend text in the target language. In the
present study, we were interested in examining the long-term effect of L1 reading achievement
on L2 reading achievement, while assessing the mediating roles of L2 aptitude (on the MLAT)
and L1 print exposure. Our research questions for this investigation are:

1. What is the long-term effect of L1 reading achievement on L2 reading achievement?
. To what extent is the effect of L1 reading achievement on L2 reading achievement
mediated by L2 aptitude on the MLAT?
3. To what extent is the effect of L1 reading achievement on L2 reading achievement
mediated by L1 print exposure?

Method
Participants

The study began with 307 participants chosen randomly from students in first-year Spanish
courses at one of four high schools in a large suburban school district in the central U.S. There
were 153 females and 154 males with a mean age of 15 years, 7 months (ranging from 13-17
years) in ninth, 10th and 11th grades. The participants included 301 Caucasian, four African-
American, and two East Asian students. Two hundred and sixty-six (131 males and 135 females)
of the 307 students completed both first- and second-year Spanish, and 51 students (of the 266)
completed first-, second-, and third-year Spanish (29 females, 22 males). Twenty-three of the
307 students did not complete the first-year Spanish course. Twelve students began but did not
complete second-year Spanish, and six students moved from the school district. All of the
participants were monolingual English speakers with no prior experience in Spanish in or out of
school. The participants were not routinely exposed to Spanish outside of school and spoke no
language other than English. Parental permission was obtained for each participant. The
participants have been included in other studies conducted by the authors (e.g., see Sparks &
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Alamer, 2023; Sparks & Dale, 2023a; Sparks et al., 2017, 2019). The study was approved by the
first author’s university IRB.

Instruments

L1 Reading Achievement: L1 Word Decoding. The measure of L1 word decoding was the
Woodcock Reading Mastery Test-Revised/NU Basic Skills Cluster (Woodcock, 1998). The Basic
Skills Cluster is comprised of two subtests, Word Identification, in which a student reads aloud a
list of increasingly difficult words, and Word Attack, in which a student reads a list of
increasingly difficult pseudowords. For a response to be correct, the student had to produce a
natural reading (pronunciation) of the word or pseudowords. The difficulty level of the words
ranged from one-syllable to multisyllabic words. Testing continued until a student read six
consecutive words incorrectly. L1 word decoding skills measured as early as the primary grades
have been found to be strongly related to IDs in later L2 achievement, including L2 literacy, in
secondary L2 learners (see Sparks, 2022).

L1 Reading Achievement: L1 Reading Comprehension. The measure of L1 reading
comprehension was the Stanford Achievement Test 10 (Pearson, 2007). The test is a timed,
group-administered, standardized measure of reading comprehension. The student read passages
silently and answered multiple-choice questions after reading a passage. L1 reading
comprehension skills, like word decoding, measured in the primary grades, have been found to
be strongly related to IDs in later L2 achievement, including L2 literacy, in secondary L2
learners (see Sparks, 2022). The L1 Reading Achievement score was obtained by averaging a
student’s standard scores (M = 100, SD = 15) on the Woodcock Basic Skills Cluster and Stanford
Achievement Test (Woodcock, 1998).

L1 Print Exposure: The Author Recognition Test (ART) and the Magazine Recognition Test
(MRT) (Acheson et al., 2008) were used to measure print exposure. These updated versions of
the measures developed by Stanovich and colleagues (Stanovich & West, 1989; West &
Stanovich, 1991) are designed to tap out-of-school reading in natural settings. The ART checklist
presents 40 names of popular authors and 40 foils. The MRT checklist presents 40 names of
popular magazines with wide circulation and 40 foils. Both checklists use a signal detection
method that allows for control of response bias by considering the number of foils checked by
the student, 1.e., a student's score is calculated by subtracting the number of foils from the
number of correct authors (or magazines) checked. Differences in print exposure (reading
volume) have been found to be related to differences in L2 literacy-related skills (Sparks et al.,
2012a, b).

L2 Aptitude: The measure of L2 aptitude was the Modern Language Aptitude Test (MLAT)
(Carroll & Sapon, 1959, 2000). This standardized test measured L2 aptitude with a simulated
format to provide an indication of the probable degree of success in learning a L2. The Long
Form consists of five subtests: Number Learning, Phonetic Script, Spelling Clues, Words in
Sentences, and Paired Associates.

L2 Reading Achievement: A standardized measure of Spanish achievement, the Bateria 111
Woodcock-Muiioz Pruebas de aprovechamiento (Woodcock et al., 2004), designed for students
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whose native language is Spanish, was used for measuring the participants’ Spanish reading
achievement.

L2 (Spanish) Word Decoding: The measure of Spanish word decoding was the Identificacion de
letras y palabras subtest of Bateria I1I Woodcock-Muiioz Pruebas de aprovechamiento
(Woodcock et al., 2004), on which the student read aloud a list of increasingly difficult words.
For a response to be considered correct, the student had to decode and pronounce the word
correctly. The difficulty level of the words ranged from one-syllable (vez, pan) to two- and three-
syllable (joven, ciuidado) and multisyllabic (desalmado, municipalidad) words. Testing
continued until a student read six consecutive words incorrectly.

L2 (Spanish) Reading Comprehension. The measure of Spanish reading comprehension was the
Comprension de textos subtest of Bateria IIl Woodcock-Muiioz Pruebas de aprovechamiento
(Woodcock et al., 2004). On the first four items, the student read a phrase (e.g., casa grande) and
pointed to one of four pictures representing the meaning of the phrase. On the remaining items,
the student read a short passage and identified a key missing word, 1.e., a cloze procedure, which
made sense in the context of the passage, e.g., Luis y Rosa _ amigos. The items became
increasingly difficult by removing picture stimuli and increasing passage length, level of
vocabulary, and complexity of syntactic and semantic cues. Most items consist of one to two
sentences. Testing continued until a student answered six consecutive items incorrectly. The L2
Reading Achievement score was obtained by averaging a student’s standard scores (M = 100, SD
=15) on the Spanish word decoding and Spanish reading comprehension measures. See Table 1
for a summary of the instruments and what they measured.

Table 1. Summary of Instruments Used in the Study
Instrument Description and What the Instrument
Measured

L1 Word Decoding
Woodcock Reading Mastery Test-Revised Basic
Skills Cluster

Word Identification subtest (WRMT-R) Ability to read and pronounce increasingly
difficult (real) words correctly
Word Attack subtest (WRMT-R) Ability to read and pronounce increasingly

difficult pseudo (nonsense) words correctly that
conform to English spelling rules

L1 Reading Comprehension

Stanford Achievement Test 10 Timed, group-administered standardized measures
of reading comprehension skills and/or language
ability. The student reads passages/items silently
and answers multiple-choice questions about the

items.

L2 Aptitude

Modern Language Aptitude Test (MLAT) The test designed to provide an indication of
students’ probable degree of success in learning
L2, includes five subtests: Number Learning,
Phonetic Script, Spelling Clues, Words in
Sentences, and Paired Associates.

L2 Word Decoding
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Woodcock Mufioz Identificacion de letras y
palabras subtest

Ability to read and pronounce correctly
increasingly difficult (real) Spanish words, from

one syllable to multisyllabic words. The difficulty
level of the words ranged from one-syllable (vez,
pan) to two- and three-syllable (joven, ciuidado)
and multisyllabic (desalmado, municipalidad)
words.
L2 Reading Comprehension
Woodcock Muiioz Comprension de textos subtest ~ Ability to read increasingly difficult short
passages with modified cloze procedure and
identify the missing key Spanish word that makes
sense within context, e.g., Luis y Rosa
amigos
L1 Print Exposure
Author Recognition Test (ART) and Magazine
Recognition Test (MRT)

Checklists designed to tap out-of-school reading
in natural settings. Both checklists use a signal
detection method that allows for control of
response bias by taking into account the number
of foils checked by the student, i.e., a student’s
score is calculated by subtracting the number of
foils from the number of correct authors (or
magazines) checked.

Procedure

The testing instruments were administered to participants at different times over the course of the
three-year study. The MLAT was administered in groups of 25-30 students by the first author in
the first 3—4 weeks of the first-year Spanish course. The L1 word decoding measure was
administered individually at the beginning of the first-year Spanish course by the first author, a
Spanish professor, and graduate students trained by them. The participants’ scores on the L1
reading comprehension measure were administered by the school district in eighth grade and
obtained from school records. The measure of L1 print exposure was administered individually
at the end of ninth grade by the first author, a Spanish professor, and graduate students trained by
them. The measures of Spanish reading achievement were administered individually to the
participants at the end of the first-, second-, and third-year Spanish courses by the first author,
the L2 Spanish professor, and graduate students trained by them.

Participants’ raw scores for the reading measures were transformed to standard scores (M = 100,
SD = 15) using the Woodcock-Johnson-III Normative Update Compuscore and Profiles Program
Version 3.1 (Schrank & Woodcock, 2008). Because the Woodcock-Murioz is a standardized,
norm-referenced test calibrated to measure the skills of native Spanish-speaking test-takers,
norms were available for a wide range of grade levels, i.e., participants’ scores on the reading
subtests could be compared to native Spanish-speaking students from first through 12 grades.
For this study, participants’ scores according to ninth-grade native Spanish speaker norms were
used.
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Analysis

In this study, we adopted an SEM methodology to theorize a causal relationship between
emergent and latent variables while assessing mediating effects (Alamer, 2025; Alamer &
Alsagoafi, 2023; Alamer et al., 2025, 2024b). In our analysis, we were interested in studying the
direct and indirect effects of L1 reading achievement on the initial level and growth of L2
reading achievement over three years of L2 study. To estimate the initial and growth of L2
reading achievement, a latent growth curve model (LGCM) was employed for the L2 reading
achievement as an outcome variable in the model. The LGCM is a statistical technique that
permits the examination of temporal change in a variable (Collier, 2020; Sparks & Alamer,
2024). It allows researchers to identify the trajectory of the variable (i.e., progress in L2 reading)
as well as IDs in progress (e.g., do all individuals experience similar growth in L2 reading?). As
LGCM is grounded in SEM, it inherits all of SEM's capabilities, such as evaluating model fit
indices, dealing with missing data, including latent and/or observed variables as covariates in the
model (Alamer et al., 2023; Marsh & Alamer, 2024). The analyses were conducted using Jamovi
2.3 (The Jamovi Project, 2024).

The LGCM inherently consists of two latent variables or common factors (i.e., the slope and
intercept), while L1 reading, L1 print exposure, and L2 aptitude are emergent variables
(composites). To accommodate both latent and emergent variables, the H-O specification was
used (Alamer, 2025; Alamer et al., 2024a; Schuberth, 2023). Since using the H-O specification
results in non-convergence, we derived the composite scores of all variables in a first step and
then used them in a second step to simplify the model set-up. See Figure 1.

L2 aptitude

L2 reading
Intercept
=a
L1 reading
L2 reading
slope
=a
Uik [
exposure

Figure 1. The hypothesized structural model relating L1 reading achievement to the growth and initial
levels of L2 reading achievement through mediators

Results

Table 2 presents the correlation matrix derived from the SEM analysis for the L1 and L2
measures. The table presents the Pearson correlations among the composite variables used in the
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SEM model. These bivariate correlations provide preliminary evidence of the strength and
direction of associations among L1 reading achievement, L2 aptitude, L1 print exposure, and L2
reading scores over three years. Notably, L1 reading is positively correlated with all other
variables, particularly L2 reading scores at Year 1 and Year 2, suggesting foundational
relationships later confirmed and further clarified by the SEM analysis. While these correlations
are not directly interpreted within the SEM path structure, they support the underlying
assumptions of relatedness among variables in the hypothesized model.

For the hypothesized SEM model shown in Figure 1, the model fit indices showed good, but also
some less than acceptable, values (i.e., x* = 33.05, df =4, p < .01; CF1 = .94; NFI1 = .93; TLI =
.81; RMSEA = .12, RMSEA 90% CI: [.08, .15]; SRMR = .07). Given the complexity of the
model and low samples size at Year 3 due to natural sample attrition, we conclude that the fit of
the data is moderately acceptable and the model’s results can be interpreted. For further details
on our statistical analyses of the SEM model, contact the first author.

Table 2. Pearson's Correlations for the Study’s Variables

Variable 1 2 3 4 5 6
1. L1 reading —
2. L2 aptitude (MLAT) 0.45% —
3. L1 print exposure 0.35% 0.32%* —
4. L2 reading Year 1 0.54* 0.37* 0.29* —
5. L2 reading Year 2 0.59* 0.43* 0.38%* 0.55* —
6. L2 reading Year 3 0.23* 0.23* 0.20* 0.20* 0.35* —

Note. All variables are correlated at p <.001; All variables are composite scores with M =0 and SD =1

The result of the structural model is presented in Figure 2, with additional information in Table
3. Although an LGCM model is included in the SEM Figure 2 model, it is not the ultimate
objective of the study. Readers can find the results of the LGCM in a recently published study
(Sparks & Alamer, 2024). In the current study, we are mainly interested in the direct and indirect
effects of L1 reading achievement on the growth and initial levels of L2 reading achievement,
while considering L2 aptitude and L1 print exposure as mediators.

Our results showed that the direct effect of L1 reading achievement on L2 reading growth level
was nonsignificant. However, L1 reading achievement directly and positively predicted initial
levels (i.e., Year 1) of L2 reading achievement. Nonetheless, an examination of the indirect
effects revealed interesting results. The indirect effect of L1 reading achievement on the L2
reading initial levels was solely through L2 aptitude (f = .08, p = .01). Additionally, the indirect
effect of L1 reading achievement on the L2 reading growth was mediated by both L2 aptitude (f
=.08, p=.01) and L1 print exposure (f = .06, p = .03). The total effects of L1 reading
achievement on both the L2 reading initial level and L2 reading growth were positive and
medium in size (f = .28, p <.01; = .30, p = .03, respectively). These results indicated that
although L1 reading achievement was not directly related to the growth of L2 reading
achievement, it did influence L2 reading achievement indirectly through L2 aptitude.
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As shown in Figure 2, the hypothesized structural paths align closely with the indirect and total
effects reported in Table 3. For example, the significant path from L1 reading to L2 aptitude (f =
45), and from L2 aptitude to L2 reading growth (5 = .18), together support the indirect effect of
L1 reading on the slope via L2 aptitude (indirect § = .08, p = .01). Similarly, the path from L1
reading to print exposure (S = .35), combined with print exposure’s path to L2 reading slope (S =
.17), aligns with the indirect effect of .06 (p =.03). While not all path values are displayed in
Table 3, the consistency between the visual model and the tabulated estimates strengthens
confidence in the proposed mediating relationships and highlights how the SEM structure
elucidates the mechanisms through which L1 reading achievement influences L2 reading
development over time.

45

L1 reading

L1 print
exposure

Figure 2. The Results of the Structural Model
Note. The one gray path/value of .16 indicates a nonsignificant effect.

Table 3. Significant Standardized Indirect and Total Effects

Paths /] p
Indirect Effects
L1 reading -> L2 aptitude -> L2 reading slope .08 .01
L1 reading -> L2 aptitude -> L2 reading intercept .08 .01
reading -> L1 print exposure -> L2 reading slope .06 .03
L1 reading -> L1 print exposure -> L2 reading intercept .04 48
Total Effects
L1 reading -> L2 reading slope .30 <.01
L1 reading -> L2 reading intercept 28 <.01

Discussion

The purpose of this study was to investigate the long-term effect of L1 reading achievement on
L2 reading achievement and the extent to which the effect of L1 reading achievement on the
growth of L2 reading achievement was mediated by L2 aptitude and L1 print exposure.
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What Is the Long-Term Effect of L1 Reading Achievement on L2 Reading Achievement?

This question may be asked at two levels. The first is that of total predictive effect, which is
analogous to examining the simple Pearson correlations between L1 and L2 measures (see Table
2). The second is at the level of direct effects, independent of any indirect (mediated) effect. At
the first level, the results in the bottom two lines of Table 3 confirm that the prediction from L1
achievement is significant, substantial, and approximately equal for L2 reading slope and
intercept. Strikingly, L1 reaching achievement doesn’t predict just the initial level of L2 reading
(“setting the stage”) but the continued rate of learning, consistent with proposals of shared
content and methods across languages.

The finding that L2 learners with strong L1 reading achievement (in English) will be likely to
display strong L2 reading achievement skills in Spanish, and vice versa, is encouraging to those
who want to learn to read another alphabetic orthography. Stronger English readers are likely to
become stronger Spanish readers because Spanish and English are both alphabetic orthographies
that also share many specific sound-symbol relationships [e.g., consonant sounds, vowel-r,
consonant blends, consonant digraph (c/)] and 30—40% of Spanish words are cognates (words
that share the same Latin root and are similar in meaning and spelling) with English, e.g.,
incursion/incursion. Stronger L1 readers are likely to recognize these similarities, and also
English—Spanish differences (e.g., vowel sounds) more quickly than weaker L1 readers and then
use this knowledge to learn to read another language.

As hypothesized, L2 instructed language learners with significantly stronger L1 reading
achievement (in decoding, comprehension, vocabulary skills) display significantly stronger L2
reading achievement than weaker L1 readers (Sparks et al., 2019). Sparks et al. (2008) found that
L1 (English) word decoding skills in early elementary school predicted up to 52% of the
variance in later L2 (Spanish, French, German) word decoding skills in high school. These
findings of apparent long-term crosslinguistic transfer of L1 skills to an L2, at least for L1-L2
word decoding (e.g., see Sparks et al., 2019) are consistent with Cummins’ (1979) Linguistic
Interdependence Hypothesis that academic language proficiency involves common underlying
language skills that are interdependent and can be shared between two languages. However,
Grabe and Yamashita (2022) caution that support for the Linguistic Interdependence Hypothesis
may be tempered because of the close relationship between English and Spanish. The present
study, which was focused on a single, closely related L1-L2 pairing, cannot directly address this
question; more diverse pairings will be essential.

Turning to the second level of analysis, direct effects, the results provide evidence that the
similar overall predictions discussed above are the results of somewhat different mediational
pathways for L2 slope and intercept. Although L1 reading achievement predicted first-year L2
reading achievement, L1 reading achievement did not directly predict growth in L2 reading
achievement from first- to third-year Spanish. A plausible interpretation is that while there are
universals for word decoding across languages (Verhoeven & Perfetti, 2017), L2 reading
comprehension is more strongly correlated with language-specific linguistic knowledge;
consequently, L2 comprehension is dependent on the development of L2 oral language
proficiency, exposure to the target language, L2 knowledge, and L2 print exposure (Geva &
Ramirez, 2015; Grabe & Yamashita, 2022).
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In their meta-analysis, Jeon and Yamashita (2014) found that L2 grammar knowledge (» = .85),
L2 vocabulary knowledge (» = .79), and L2 listening comprehension (r = .77), were the three
strongest correlates of L2 reading comprehension. In their updated meta-analysis (Jeon &
Yamashita, 2022), they reported that the aforementioned language specific variables were
universally strong correlates of L2 reading comprehension, while language general variables,
e.g., working memory, metacognition, were weakly correlated with L2 comprehension (p. 29).
Moreover, L2 listening comprehension (oral proficiency) displayed a stronger correlation with
L2 reading comprehension than did L1 reading comprehension. Tschirner (2016) reviewed a
series of investigations which also found strong correlations between L2 reading comprehension
and L2 listening comprehension that ranged from » = .55 to » = .87. In another investigation with
the participants in the present study, Sparks et al. (2017) found that correlations between L2
reading comprehension and L2 vocabulary, a language-specific variable, increased from the end
of first (= .31) to second (» = .46) to third year (» = .68) Spanish courses. In summary, L.2-
specific knowledge is more strongly associated with L2 reading comprehension than with
language general knowledge or general reading skills.

Another plausible response to the question of why L1 reading achievement directly predicted
first-year L2 reading achievement scores but not growth in L2 reading achievement is that the
participants in the present study were monolingual L1 English students learning to read and
comprehend Spanish at the same time. Consequently, the students had no reservoir of Spanish
vocabulary comparable to the 3,000—5,000-word English vocabulary knowledge they had when
learning to read their native language at 5—6 years of age. In fact, the participants had no prior
experience in Spanish in or out of school, were not routinely exposed to Spanish outside of
school, and spoke no language other than English when they engaged in first year Spanish. As a
result, even if the participants were able to decode L2 (Spanish) words in a text, their lack of
language-specific knowledge was minimal and severely hindered their comprehension of
Spanish text.

To What Extent is the Effect of L1 Reading Achievement on L2 Reading Achievement Mediated
by L2 Aptitude on the MLAT?

There was, in fact, a significant amount of mediation by L2 aptitude measured by the MLAT to
both the initial level and growth of L2 reading achievement over three years of Spanish courses.
There was still a strong direct effect of L1 reading achievement to the initial level but not by
slope as shown in Figure 2. It is well-known that the MLAT is heavily dependent on and strongly
correlated with literacy ability. A longitudinal study by Sparks et al. (2006) found that L1
literacy skills in elementary school predicted scores on the MLAT several years later in
secondary school. L2 aptitude has been shown over 60 years to be the single strongest predictor
of overall L2 achievement and proficiency, including literacy (Li, 2019; Skehan, 2023). The
present results showing that L2 aptitude on the MLAT is also a significant predictor of growth
specifically in L2 reading achievement, however, is a new finding. Mediation of both slope and
intercept is consistent with recent research on L1 attainment and L2 aptitude, demonstrating that
most of the prediction by MLAT is due to its capturing variation in L1 skills. In a regression
analysis, entering MLAT after L1 score, prediction from MLAT to L2 achievement was found to
be reduced to only a quarter of its level when used alone. These authors proposed that the
traditional prediction from MLAT to L2 achievement is due in large part primarily to its
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functioning as a measure of L1 literacy (see Sparks et al., 2023). A replication study with another
sample found very similar results; notably, of the L1 measures used in the study, word decoding
was the strongest L1 predictor of L2 achievement Sparks and Dale (2023b).

In most studies using the MLAT, the Composite (Total) score of the five subtests, not the
individual subtests, has been used to predict IDs in L2 achievement and proficiency. In one
study, Dale and Sparks (2024) used regression commonality analysis and a qualitative analysis of
task requirements to analyze the predictive variance from the MLAT into unique components for
each subtest alone and for possible combinations of subtests with shared variance. Both of these
approaches provided strong evidence for the role of literacy-related skills in all five subtests and
for predicting all L2 outcomes, including L2 literacy. Dale and Sparks proposed that the
dependence of the MLAT and its subtests on literacy is due to the MLAT’s method of using print
for both test instructions and for completion of the test items, while the content of the subtests
demand that the examinee use the cognitive and linguistic aspects necessary for literacy and its
development. The results of their studies may account for why L2 aptitude measured by the
MLAT in the present study accounted for growth in L2 reading achievement over time.

To What Extent is the Effect of L1 Reading Achievement on L2 Reading Achievement Mediated
by L1 Print Exposure?

The analysis for this question yielded another new finding: L/ print exposure is a significant
mediator of prediction from L1 to L2 reading achievement and predicts the growth of L2 reading
achievement over three years of Spanish courses. In fact, there is no direct effect from L1

reading achievement to L2 slope; the effect is entirely indirect. In L1 research, it is well known
that the amount of early reading volume has a powerful impact on students’ later reading abilities
and their subsequent amount of reading (see Stanovich, 2000, pp. 245-319). For example,
longitudinal studies have found that IDs in print exposure are related not only to the growth of
reading comprehension throughout the elementary school years and into high school but also to
differences in students’ word decoding, vocabulary, spelling, listening comprehension, and
orthographic knowledge (Cunningham & Stanovich, 1997; Sparks et al., 2014).

Although some studies have examined L2 print exposure and its effect on L2 reading
achievement, only two studies have investigated whether L/ print exposure might be related to
L2 reading achievement. Those studies followed students from first through 10" grades and
found: a) significant differences in 10% grade L2 achievement, including L2 literacy skills,
among high, average, and low print exposure groups, and b) L1 print exposure made significant
and unique contributions to L2 literacy skills in 10" grade (word decoding comprehension,
writing) (Sparks et al., 2012a, b). Although these findings relied on correlational evidence, they
suggested that print exposure in students’ L1 prior to enrollment in L2 might support their
learning of L2 reading skills and increase reading achievement over the first three years of
instructed L2 learning.

How does L/ print exposure facilitate the growth of L2 reading achievement? One plausible
answer would follow from the finding that students who read more in their L1 have not only
stronger reading ability but also stronger language-related skills such as word decoding,
vocabulary, grammar, verbal fluency, and listening comprehension, all of which are important
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skills for L2 reading. Another explanation might be that print exposure (reading and writing)
may act as “training wheels” for processing spoken language (Winckel & Dabrowska, 2024, p.
5).

Dabrowska (2020) hypothesizes that exposure to writing (print) might facilitate the development
of grammatical skills incidentally, e.g., promoting the development of metalinguistic skills
and/or verbal working memory. But, if print exposure can facilitate the development of grammar
knowledge incidentally, could exposure to print facilitate the development (and improvement) of
other reading-related skills? In several studies with L1 English students, Sparks et al. (1991)
employed a teaching approach that supported teaching Spanish to at-risk learners using a method
that simultaneously involved listening, speaking, reading, and writing. In several studies, they
found that the at-risk learners taught by this approach made significant gains on some L1
measures of phonology (decoding, phoneme awareness) and vocabulary, and in L2 aptitude (on
the MLAT) (Sparks & Ganschow, 1993; Sparks et al., 1992). In follow-up studies, these gains
were maintained through a second year of Spanish. In a second study with at-risk learners,
another at-risk group taught using the same approach made significant pre-post gains on the
MLAT after one year of Spanish and maintained the score gains after a second year of Spanish
(Sparks et al., 1998). Findings showed that the group’s largest gains were on the Phonetic Script
subtest, which measures the ability to learn a new sound-symbol system. Thus, this “training
wheels” (or “processing crutch”) approach appeared to help the students understand and speak
the language better than when it was presented only in its spoken form. Dabrowska (2020)
suggests that ““...availability of the written form has a profound influence on language structure
and representation at both the individual level (mental grammar) and the social level (language
as a conventional system shared by a community of speakers)” (p. 75).

Despite these generally positive results, the actual role of print exposure remains an open
question, given recent research discussed earlier that print exposure may be an effect of reading
ability, not a causal influence on reading (Erbeli et al., 2020). In this framework, print exposure
may be functioning as a measure of L2 aptitude, analogous to the MLAT, and consequently
yielding relatively similar results. Disentangling these two models will require more complex
research designs, including multiple measures of print exposure and L1 and L2 reading ability.

Limitations and Implications

One limitation is that there is a strong relationship between English and Spanish in that these two
languages have similar orthographies as well as similar basic sentence structures. Their common
origin contributes to a number of cognates. Another limitation is that the participants included
one specific context for L2 learning, that is, U.S. secondary-level students studying a L2 several
years after they learned to read their L1. Also, there were a small number of participants in third-
year Spanish because most U.S. students enroll in only two years of L2 classes. In addition, it is
unclear whether the L1 print exposure measure represented motivation for reading that is an
effect of L1 reading ability or demonstrates a causal influence on reading. Finally, engagement in
L2 reading outside of the classroom that might have affected L2 reading achievement was not
followed. Notwithstanding these limitations, there are several important implications for
consideration by L2 researchers and educators.
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First, because grammatical and other aspects of language rest on a substantial inventory of
vocabulary, L2 teachers should build up students’ vocabulary and grammar knowledge by
focusing on a few selected vocabulary domains and then using these words as the basis for
learning grammar and larger text structures. Second, and relatedly, L2 teachers should emphasize
teaching the cognates in English and the L2 while being careful to alert students to the “false
friends” in the two languages, i.e., words that look and sound similar but have different
meanings. Third, L2 teachers who emphasize primarily oral language in the L2 classroom could
also consider using Winckel’s and Dabrowska’s (2024) “training wheels” (processing crutch)
recommendation to teaching the L2 by pairing spoken words (speaking and listening) with their
written forms (reading and writing), especially for novice L2 learners. Fourth, additional
investigations are necessary to determine whether the results will generalize from the present
study or differ for speakers of other L1s, as well as for L1-L2 language pairs with greater
typological distance. Fifth, exposure to print in the L2 should not occur only by students’ choice
outside of the classroom; instead, L2 teachers should spend time in the classroom having
students read on topics of interest to them, but at the edge of their independent reading ability,
where learning is most likely to occur. The importance of the topic of interest also touches on
more general issues of motivation. For example, a recent study highlighted the importance of a
long-term commitment to L2 learning as an individual’s major focus during school/university
settings for the prediction of L2 vocabulary acquisition (Alamer & Almaghlouth, 2024).

Most of the implications listed above rest on a sixth one: L2 researchers and teachers should
realize that the reason a student’s L2 aptitude score measured by the MLAT explains growth in
L2 reading achievement over time is that the MLAT very substantially measures literacy. While
most of these recommendations for teaching L2 reading may not be new, they reflect the
necessity of developing oral language proficiency and acquisition of vocabulary in the L2
through maximum exposure in both print (reading, writing) and oral (listening/viewing,
speaking) modes if students are to become more proficient in the target language.
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