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Titulo: Evaluacién de la validez factorial y la invarianza longitudinal de los
indicadores de habilidades basicas de lectura temprana en alumnos espafio-
les de primer grado.

Resumen: Se realizé un estudio para analizar la validez factorial y la inva-
rianza longitudinal de medida de los indicadores de progreso de aprendizaje
en lectura (IPAL) como medicién basada en el curriculo (MBC) en estu-
diantes espafioles de primer grado de primaria. El modelo propuesto es un
modelo de primer orden compuesto por dos factores correlacionados: un
factor compuesto por las tareas de fluidez en conocimiento alfabético, flui-
dez en conciencia fonoldgica y conocimiento del lenguaje impreso, que sit-
ven como indicadores observables para el factor subyacente de habilidades
tempranas emergentes, y fluidez en lectura oral, lectura de pseudopalabras,
y textos mutilados que sirven como indicadores observables para el factor
de habilidades de alfabetizacion convencionales. El IPAL esta compuesto
de tres formas paralelas (i.c., A, B y C), y se administré tres veces diferentes
a 947 estudiantes espafioles de primer grado durante el afio escolar (otofio,
primavera y verano). Se concluye que la MBC muestra una validez de cons-
tructo adecuada y una equivalencia de medicién, lo que permite la evalua-
ci6n de habilidades esenciales de primer grado que acontecen mientras los
nifios aprenden a leer.

Palabras clave: Educacion primaria. Lectura. Invarianza factorial longitu-
dinal. Evaluacién basada en el cutriculo.

Abstract: A study was conducted to analyze the factor validity and longi-
tudinal measurement invariance of indicators of basic early reading skills in
Spanish first-grade students via a curriculum-based measurement (CBM)
approach. The proposed model is a first-order model comprising two cor-
related factors: one factor, comprising tasks measuring alphabetic
knowledge, phonological awareness, and print awareness, serves as an ob-
servable indicator for the foundational skills underlying factor, whereas
oral reading fluency, pseudoword reading, and maze sentences serve as ob-
servable indicators of the conventional literacy or reading skills factor. The
CBM consisted of three parallel forms (A, B, and C) and was administered
at three different times during the school year (fall, winter, spring) to 947
Spanish first-grade students. It is concluded that the CBM demonstrates
adequate construct validity and measurement equivalence, allowing for the
evaluation of first-grade essential skills that occur as children learn to read.

Keywords: Elementary grade. Reading. Longitudinal measurement invari-
ance. Curriculum-based measurement.

Introduction

One of the greatest challenges for schools is ensuring that
students learn to read and develop the ability to read to ac-
quire knowledge. When students fail to develop competent
reading skills by the end of the third grade, they encounter
various challenges that adversely affect their academic per-
formance. By the fourth grade, students are confronted with
diverse texts, and those who are more skilled readers have
acquired the ability to extract and analyze new information,
enabling them to enrich their vocabulary through reading.
However, students who do not achieve this goal are more
likely to drop out of school (O'Brien, 2008). In Spain, Ley
Organica 3/2020 (LOMLOE) established eatly detection
and intervention of reading difficulties as a primary objective
in primary education, emphasizing the development of pho-
nological awareness, letter recognition, decoding skills, read-
ing fluency, and comprehension as key literacy competencies
(Ministerio de Educacién, 2020). These foundational and
conventional literacy skills are essential for ensuring that stu-
dents acquire proficient reading abilities during the early
years of primary education. One of the most effective ap-
proaches for the early identification of reading difficulties
and progress monitoring is curriculum-based measurement
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(CBM), a formative assessment method designed to evaluate
key literacy skills in alignment with educational curricula
(Jenkins et al., 2013). CBMs are designed for continuous
progress monitoring, providing educators with frequent, reli-
able data to support instructional decision-making and early
intervention. Unlike standardized assessments such as
Prolec-R (Cuetos et al., 2007) and BIL (Sellés et al., 2010),
which are designed for a one-time diagnostic evaluation of
reading skills or reading precursors, CBM functions as a
formative assessment tool for ongoing progress monitoring
within the school context. While standardized tests provide a
static profile of a student's reading ability, CBM facilitates
frequent evaluations, delivering immediate and actionable in-
sights for teachers to tailor instruction and intervention
strategies.

The local curriculum of the Canary Islands defines the
condition of "specific learning difficulties in reading or dys-
lexia" as "poor performance in the lexical processes involved
in reading... characterized by difficulties in decoding isolated
words that generally reflect insufficient phonological pro-
cessing skills... the lack of automation of lexical processes
hinders adequate fluency, which may contribute to poor
reading comprehension." This definition largely coincides
with that proposed by the International Dyslexia Association
(IDA) (2002). However, neither Spanish nor local legislation
defines specific strategies for identifying children at risk of
reading disabilities (RDs) early on, and students can only be
identified with RDs after two years of failure. In recent years,
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this wait-to-fail model has been replaced by a response to in-
tervention (Rtl) model (Jiménez, 2019).

The process of learning to read is not simple, as it in-
volves multiple components in the development of reading
ability. A prominent theory in the realm of literacy acquisi-
tion is Frith's model of reading development (Frith, 1985).
According to this model, children progress through distinct
stages, each associated with age and experience. Her model
delineates three stages: the logographic stage, where children
recognize symbols or logos instantly; the alphabetic stage,
where they start associating letter symbols with sounds in
words, often with partial accuracy; and the orthographic
stage, where they internalize spelling patterns and read words
more automatically. Other theoretical models of reading,
such as the simple view of reading (Gough et al., 1996;
Gough & Tunmer, 1986), the dual route cascading model
(Colheart et al., 2001), and the triangle model of reading
(Harm & Seidenberg, 1999, 2004; Plaut et al., 1996), provide
a conceptual framework suggesting that decoding processes
are fundamental in the early stages of reading development.
Precise and fluent word decoding is one of the necessary
components or prerequisites for achieving the main goal of
reading: obtaining the overall meaning of the text.

Main Precursors and Components of Reading

Two prominent expert reports, the National Reading
Panel (NRP) (2000) and the National Eatly Literacy Panel
(NELP) (2008), detail the crucial abilities needed for reading.
They distinguish between conventional literacy skills (decod-
ing, fluency, comprehension, writing, spelling) and founda-
tional skills, which are precursor abilities indicating the de-
velopment of conventional literacy skills. These eatly literacy
skills, including alphabet knowledge, phonological aware-
ness, and rapid naming, consistently predict later literacy de-
velopment. Additionally, skills such as concepts about print
and oral language also contribute to early literacy.

Indeed, an early literacy skill identified by the NELP is
print awareness. Clay (1985) suggested that children who
struggle to grasp the concepts of print and the instructional
language used by teachers while reading lessons might expe-
rience confusion and difficulties at an early stage in their
journey of learning to read and write. This foundational liter-
acy skill encompasses understanding the basic features and
functions of written language. Children's development of
print awareness involves recognizing that print carries mean-
ing, understanding the distinction between letters and words,
comprehending the directionality of text (e.g., left to right,
top to bottom), and recognizing the spaces between words
(Papadopoulos & Bourogianni, 2024). Print awareness is
considered an early literacy skill that is usually more predic-
tive of literacy achievement at the end of kindergarten or the
beginning of first grade than of later literacy growth (NELP,
2008).

Both the NRP and the NELP recognized phonemic
awareness (PA) as one of the five essential components of

reading and concluded that explicit instruction is effective in
fostering PA skills in students. Phonological awareness refers
to a metalinguistic skill enabling the detection, manipulation,
or analysis of auditory aspects of spoken language without
considering their meaning (Mariangel & Jiménez, 2016). No-
tably, oral language can be segmented into various units (e.g.,
syllables, onset, rhyme, and phonemes), allowing us to estab-
lish connections between oral and written language. Phone-
mic awareness has been shown to be the most predictive
level of reading ability in Spanish (Cuadro & Trias, 2008,;
Gonzalez-Valenzuela et al., 2016; Serrano et al.,, 2005).
Moreover, on the basis of three recent meta-analyses (Baker
et al., 2022; Rehfeld et al.,, 2022; Rice et al.,, 2022), it is evi-
dent that phonemic awareness (PA) instruction plays a cru-
cial role in enhancing reading ability across different popula-
tions and languages.

Another component considered in both NRP and NELP
is alphabet knowledge, which encompasses children's ability
to identify the names and sounds of alphabet letters (Puranik
et al., 2011). It has been demonstrated to be a prominent
predictor of reading acquisition, both in the short and long
term, across various orthographic systems (Caravolas et al.,
2013; Lervig et al.,, 2009; Torppa et al.,, 2016). Particularly
relevant in transparent alphabetic systems, where graph-
eme—phoneme correspondence trules are highly regular, such
as in Spanish, this knowledge facilitates reading through the
phonological or indirect route mentioned in previous theo-
retical models. Research has shown that rapid acquisition of
letter knowledge contributes to reading fluency, even after
phonological skills are controlled for (Torppa et al., 2016).
As the correspondence between letters and sounds is unam-
biguous, children can quickly identify and encode letters
within words (Acha et al., 2023). Furthermore, recent studies
have highlighted the importance of grapheme learning se-
quences in Spanish, emphasizing that they differ from pho-
neme learning sequences, unlike in English (de la Calle et al,,
2018). This study underscores that a specific sequence in
grapheme learning is crucial for predicting decoding skill de-
velopment. This study concludes that early educational prac-
tices considering both the name and sound of graphemes,
along with a determined sequence in their learning, enhance
reading performance in children learning to read in Spanish.

The vocabulary component is considered in the NRP
and refers to the set of words necessary for effective com-
munication. It is logical that vocabulary plays a critical role in
reading comprehension, as encountering many unfamiliar
words in a text affects comprehension (Kim & Pallante,
2012). The simple view of reading (SVR) proposes that es-
sential knowledge for reading comprehension lies in the
mastery of vocabulary (Hoover & Gough, 1990). This vo-
cabulary knowledge, which is seen as the basic unit in read-
ing comprehension and as a key element in language under-
standing, involves the ability to form mental images of pas-
sages and to identify the semantic meaning of individual
words or characters (Braze et al., 2016; Nation, 2015). Ac-
cording to a reciprocal model, understanding vocabulary fa-
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cilitates text comprehension, and in turn, text comprehen-
sion contributes to vocabulary learning (Stanovich, 1980).
Students with extensive vocabularies often comprehend texts
better, as they are likely to understand the meanings of the
words contained in them. In contrast, those with limited vo-
cabularies often struggle to comprehend the text and tend to
read less, resulting in lower incidental learning of new words.

The fluency component in reading is also considered in
the NRP and refers to the ability to read accurately, appro-
priately, and with expression or prosody (Khun & Stahl,
2003). Recent studies have shown that children read with
expression only when they have achieved a high level of
reading automatization (Benjamin & Schwanenflugel, 2010;
Rodriguez et al., 2024; Schwanenflugel et al., 2004; Veenen-
daal et al., 2016). In this context, studies in Spain highlight
that a pattern of prosody similar to that of adults is observed
from the fifth grade onward (Alvarez-Caiizo et al., 2018).
Reading this way allows us to focus our attention on text
comprehension (Khun & Stahl, 2003; NRP, 2000). Automa-
tization in word recognition is an essential component of
expert reading, resulting in speed, fluency, and cognitive re-
source release (Schwanenflugel et al.,, 2004). This ability is
particularly critical in transparent languages such as Spanish,
both in assessment and instruction, owing to the simplicity
of learning phoneme—grapheme rules. However, some stud-
ies suggest that in languages with transparent orthographies,
the strong relationship between decoding and prosody may
weaken over time, unlike what happens in opaque orthogra-
phies. For example, Calet et al. (2015) reported differences in
the relationship between word reading automatization and
prosody in Spanish second- and fourth-grade students, with
the magnitude of this relationship being lower in fourth-
grade students. This suggests that as readers become more
proficient in decoding, other skills, such as syntactic skills,
may also influence prosody development (Rodriguez et al.,
2024). In fact, to read a sentence with intonation, it is neces-
sary to assign syntactic roles to words in a sentence; there-
fore, Kuhn and Stahl (2003) proposed that reading with
proper expression requires not only solid decoding skills but
also an understanding of the syntactic structures of the text.
In this context, Rodriguez et al. (2024) studied word reading
skills and syntactic knowledge in fifth-grade Spanish-
speaking students. They reported that word reading automa-
tization strongly influenced reading prosody, whereas syntac-
tic knowledge had a weaker effect, possibly due to the lack
of sensitive measures in early primary grades.

Finally, the reading comprehension component consid-
ered in the NRP is defined as the ability to interpret text in-
formation and, more broadly, as the skill that allows students
to access specific domains of knowledge and provide a
means to achieve both intellectual and affective goals (Snow,
2002). Recently, Baker et al. (2022) conducted a meta-
analysis aiming to synthesize studies investigating the rela-
tionship between reading components prescribed by the
NRP and reading comprehension. The main findings high-
light the importance of phonemic awareness and the alpha-
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betic principle in reading comprehension in Spanish. Addi-
tionally, the findings emphasize that the relationship between
reading comprehension and word reading in isolation has the
greatest impact. Moreover, the transparency of orthography
does not guarantee automatic word reading, as vocabulary al-
so influences this skill and reading comprehension.

In summary, these findings emphasize the need to con-
sider multiple key components when designing curriculum-
based assessments to detect and support students at risk of
learning difficulties in reading.

Curriculum-based measurement

CBM has emerged as a valuable tool for the early identi-
fication of students at risk for reading difficulties and the
monitoring of literacy development in young learners (Catts
et al., 2015; Christ et al.,, 2013). In this context, IPAL was
developed as a CBM specifically tailored to the Spanish edu-
cational curriculum, ensuring its alignment with curricular
objectives and incorporating input from early literacy experts
to align with instructional goals. As a result, IPAL qualifies
as a CBM by directly assessing key literacy skills and provid-
ing educators with reliable data to track student progress
over time. Moreovet, the design of IPAL adheres to the core
principles of CBMs by incorporating short, fluency-based
tasks that can be administered multiple times a year (fall,
winter, and spring) to monitor students’ progress. This struc-
ture enables continuous progress monitoring, capturing stu-
dents' reading development across different time points.
Each form includes fluency-based tasks that assess both
foundational and conventional literacy skills, such as alpha-
betic knowledge, phonological awareness, decoding, and oral
reading fluency. Unlike standardized reading tests that pro-
vide a one-time assessment, this repeated measurement ap-
proach differentiates IPAL from traditional standardized
tests, making it a practical tool for teachers seeking to identi-
fy struggling readers early and implement evidence-based in-
terventions within an RtI framework.

CBM serves as a formative assessment method with the
dual purpose of early detection of students at risk of learning
difficulties (LDs) and monitoring learning progress (Catts et
al., 2015; Christ et al., 2013). According to these authors, this
type of assessment consists of a set of measures that utilize
the general education curriculum for test development. The
use of CBM is increasingly recommended for universal
screening from early childhood education to the second or
third grade of primary education. CBMs should be brief and
quickly administered, with each measurement lasting be-
tween 1 and 5 minutes, depending on the specific skill being
assessed. Providing students with evidence-based, high-
quality instruction is best achieved through highly personal-
ized assessment methods tailored to each individual's learn-
ing process rather than relying primarily on standardized test
batteries that often inaccurately reflect students' actual com-
petence levels (Jiménez, 2019). In this context, the IPAL was
designed as a CBM specifically tailored to the Spanish educa-
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tional system. It consists of three parallel forms (A, B, and
C) administered at three different time points during the ac-
ademic year (fall, winter, and spring). This structure allows
for continuous progress monitoring, capturing students'
reading development over time. Each form includes fluency-
based tasks that assess foundational and conventional litera-
cy skills, such as alphabetic knowledge, phonological aware-
ness, decoding, and oral reading fluency. The repeated meas-
urement design of IPAL aligns with the CBM framework,
providing educators with frequent, reliable data to guide in-
struction and early intervention efforts. This feature makes it
a practical and efficient tool for identifying at-risk students
and tracking their response to instruction within an Rtl
model.

Standardized tests, as outlined by Stecker et al. (2008),
may compare students to a norm and provide a clear view of
their performance levels compared with peers, but their ad-
ministration requires a considerable amount of time. Addi-
tionally, these tests seldom capture classroom-taught content
and offer limited information for teachers to make instruc-
tional decisions. In contrast to traditional assessments, which
utilize standardized tests, the most common instruments
used in prevention approaches, such as the Rtl model, are
universal screening and progress monitoring (Jiménez, 2019).
Universal screening, established as the critical first step in
this preventive approach, identifies students who may be at
risk of future academic difficulties in the evaluated academic
area and thus would benefit from more personalized and tai-
lored instruction. These screening assessment tools must ac-
curately identify these students while demonstrating their
technical adequacy and being cost-effective and easy to ad-
minister (Glover & Albers, 2007). Furthermore, progress
monitoring, a key component of CBM, integrates assessment
and instruction to enhance student learning. CBM represents
a modern evaluation concept that unifies these elements ra-
ther than introducing a new one. These procedures originat-
ed in the Anglo-Saxon context amid professional and politi-
cal changes (Shinn et al., 1989), as the need to better equip
teachers with functional tools to measure academic progress
became increasingly evident. Among the problems faced by
teachers were the lack of connection between assessment
and classroom instructional materials, as well as the insensi-
tivity of tests used to capture student learning growth.

Purpose of the Study

To our knowledge, validated CBM tools for assessing the
main precursors and components of reading in first-grade
Spanish-speaking students are lacking. While some CBM
tools in Spanish, such as Indicadores Dinamicos del Exito en
la Lectura (IDEL; Baker et al., 2007), have been developed
to assess early literacy skills, research examining their con-
struct validity and longitudinal factorial invariance remains
scarce. Although CBM is a well-established assessment ap-
proach in English, its psychometric properties, particularly
its factorial structure and measurement stability over time,

have been less frequently examined in Spanish. In a system-
atic review of CBM research in languages other than English,
Vazquez et al. (2024) reported that despite the growing use
of CBMs in Spanish-speaking populations, studies focusing
on their psychometric properties—such as construct validity,
factorial structure, and measurement invariance—are still
limited. This gap in the literature highlights the need for
studies such as the present one, which seeks to provide em-
pirical evidence of the construct validity and longitudinal
stability of CBM IPAL in Spanish-speaking first-grade stu-
dents. The lack of research on whether CBMs maintain
measurement consistency over time limits their potential to
accurately track literacy development, reducing their effec-
tiveness in guiding instructional decisions. By facilitating
continuous progress monitoring and incorporating a rigor-
ous validation framework, CBMs such as IPAL ensure that
students’ literacy development remains aligned with instruc-
tional expectations, enabling timely and effective educational
decision-making. Gutiérrez et al. (2022) analyzed the tech-
nical adequacy, diagnostic accuracy, and best predictors of
several curriculum-based assessment measures that are part
of IPAL. Growth slopes were analyzed through mixed mod-
els, and the predictive validity of this CBM was examined
through binary logistic regression models. Most of the
measures included in the IPAL study exhibited adequate reli-
ability and were sensitive to change, as differences in growth
slopes were found according to risk status. However, con-
struct validity and its stability over time have not been stud-
ied thus far. The latter is important when the CBA measure
is used to monitor learning progress.

Therefore, the aim of this study is to assess a hypothet-
ical model aimed at gaining a deeper understanding of the
multidimensional nature of reading proficiency among first-
grade elementary school students. We have incorporated
skills traditionally addressed in the literature, including both
foundational skills and conventional literacy skills. Given our
focus on first grade, we anticipate that the skills encom-
passed by the IPAL instrument will cluster around a first-
order factor. To achieve this goal, we employ both explora-
tory factor analysis (EFA) to explore the underlying structure
of the data and confirmatory factor analysis (CFA) to con-
firm the proposed model. Specifically, CFA will be utilized
to determine the extent to which the variance associated
with each task comprising the IPAL instrument is explained
by a single underlying factor. Additionally, factorial invari-
ance analysis examines the degree of measurement stability
over time. We anticipate that one underlying factor will
emerge, encompassing both foundational skills and conven-
tional literacy skills. This first-order factor is expected to be
theoretically grounded and reflective of the developmental
dimensions typical for first-grade elementary students. This
analysis provides insights into the consistency of the identi-
fied factor structure across different time points, enhancing
our understanding of reading proficiency development in
early elementary education.
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Method

Participants

A comprehensive study advocated by the Department of
Education of the Canary Islands Government, in collabora-
tion with Universidad de La Laguna, as a large-scale project
across all the islands for piloting the Rtl model involved the
participation of 77 public schools situated in the Canary Is-
lands (Jiménez et al., 2021). Among these, 62 schools situat-
ed across the seven islands of the Autonomous Community
of the Canary Islands were assigned to the experimental
group, whereas 15 schools located on the capital islands,
namely, Tenerife and Gran Canatia, composed the control
group. To ensure comparability between both groups in
terms of geographical distribution (urban, suburban, or rural)
and socioeconomic status, the selection and assignment of
schools were carried out by the Canarian Agency for Univer-
sity Quality and Educational Evaluation (ACCUEE). While
the experimental group included schools from all seven is-
lands, the control group was composed of schools from the
capital islands, Tenerife and Gran Canaria. However, while
the selection of geographical and socioeconomic strata was
structured, the allocation of schools to the experimental and
control groups within each stratum was conducted random-
ly. The sample for the current study comprised 947 students
enrolled in the 1st grade of primary education who were part
of the control group. The mean age of the participating stu-
dents at the start of the test was 75.55 months (6.3 years),
with a standard deviation of 3.99.

Instruments

The materials used were based on the IPAL (Jiménez &
Gutiérrez, 2019). There were three versions (Form A, Form
B, Form C) that were equivalent in difficulty level but with
different items, each tailored to the school curticulum. The
tasks included in the IPAL assess fundamental reading skills
taught in first grade, such as alphabet knowledge, phonologi-
cal awareness, decoding, and oral reading fluency. To ensure
its content validity, IPAL was explicitly designed to align
with the literacy competencies outlined in Ley Organica
3/2020 (LOMLOE). The LOMLOE empbhasizes the pro-
gressive acquisition of reading skills, ensuring that students
develop phonological awareness, letter recognition, decoding
skills, and reading fluency—key areas that the IPAL tasks as-
sess. The letter name and sound knowledge task measures
students’ ability to recognize letters and associate them with
corresponding sounds, a fundamental literacy skill empha-
sized in the curriculum. The phonemic awareness task evalu-
ates students’ ability to segment spoken words into pho-
nemes, which is essential for decoding and spelling devel-
opment. The print awatreness task assesses students' under-
standing of basic text conventions, such as directionality and
punctuation, which are critical components of early reading
instruction. The pseudoword reading task measures graph-
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eme-phoneme correspondence skills, reinforcing phonologi-
cal decoding strategies that are a core part of literacy instruc-
tion. The cloze text task evaluates sentence-level reading
comprehension, assessing students' ability to infer meaning
from context and supporting vocabulary development. Final-
ly, the oral reading fluency task assesses reading accuracy and
speed, reflecting automaticity in word recognition and fluen-
cy development. This explicit alignment with the first-grade
reading curriculum ensures that IPAL measures the core
competencies that students are expected to acquire and de-
velop over the academic year. These measures ate as follows:

Letter name knowledge (FINL): This task requires children to
name as many uppercase and lowercase letters as possible in
one minute. It included twenty-seven letters of the alphabet
randomly ordered on a sheet of paper with one hundred let-
ters. The raw score was the number of letter names identi-
fied correctly within the minute ICCr = .99, p < .001).

Letter sound knowledge (FSL): This task was presented on
the same sheet as FNL but required the students to identify
the correspondence between letters and sounds as quickly as
possible in one minute. The raw score was the number of
letter sounds identified correctly within the minute (ICCr =
.99, p <.001).

Phonemic Awareness (PA): This task requires students to
segment nonsense words presented orally into their pho-
nemes as quickly as possible in one minute. It consists of
twenty nonsense words instead of real words to avoid seg-
mentation through the orthographic route. There are four
levels of difficulty based on the syllabic structure: CVCV
(e.g., tapu), VCV (e.g., ura), CVCVC (e.g., patro), and
CVCCV (e.g., clepa). The stimulus presentation was divided
into five blocks presented sequentially. Each block contained
one word from each difficulty level, and they were ordered
by difficulty level. The raw score was the number of pho-
nemes identified correctly within the minute (ICCr = .99, p
<.001).

Print  awareness  (PRA):  This task evaluated basic
knowledge about what printed language represented in gen-
eral through six questions that the student had to answer
while observing a textbook suitable for first grade. The ques-
tions included aspects related to book sections (e.g., [1]
"Point where the book starts") and directionality (e.g., [2]
"Where should I continue reading after this sentencer "),
terms related to print (e.g., word, letter, beginning and end
of a sentence; e.g., [3] "Point to a capital letter"; [4] "Point to
the beginning and end of a sentence"; [5] "Point to where
there are two different sentences"), and punctuation and ex-
clamation marks (e.g., pointing to a period, ask: [6] "What is
the name of this symbol? What is it used for?"). The raw
score was the number of aspects answered correctly (a max-
imum of six). The raw score was the number of questions
answered correctly ICCr = .98, p <.001).

Psendowords Reading (PSR): This task requires students to
read as many pseudowords as possible in one minute. Its ob-
jective was to measute two basic components of word read-
ing: grapheme-phoneme correspondence rules and the ability
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to combine letter sounds when reading unfamiliar words.
Forty pseudowords were used to assess the phonological
route. The raw score was the number of pseudowords read
correctly within the minute (ICCr = .98, p < .001).

Cloze Text (OCT): This subtest was a five-minute evalua-
tion of vocabulary and comprehension at the phrase level.
The student read twenty incomplete phrases where the last
word had been removed and replaced by three multiple-
choice alternatives. They had to then select the one that best
completed the sentence (e.g., "The slowest animal is the:
Snail - Lion - Tiget"). The raw score was the number of cot-
rect answers identified within five minutes ICCr = .99, p <
.001).

Oral reading fluency (ORF): This is a one-minute fluency as-
sessment in which students are asked to read aloud a text
with speed and accuracy. It consists of a short story of one
hundred thirty-three words composed of three paragraphs
that progressively increase in difficulty depending on the
type of connector and the syllabic structure of the words.
The raw score was the number of words read correctly in
one minute (ICCr = .96, p < .001).

A composite score was derived from measures of letter
sound knowledge and letter name knowledge to assess al-
phabetic knowledge.

Procedure

This study was conducted in accordance with the guide-
lines of the Ethics Committee of the University of La La-
guna (https://viinv.ull.es/ceiba/). Prior to administering the
instrument, authorization was obtained from the school and
families for the study. In each of the capital islands, seven
psychologists and two educational psychologists were trained
in the administration of the IPAL tool to collect the infor-
mation. The CBMs were administered at three different time
points throughout the school year (fall, winter, and spring),
with an approximate interval of three months between each
administration. The assessments were conducted individually
during school hours.

Apnalysis of Data

To avoid overfitting and enhance generalizability, the fall
dataset was randomly split into two independent subsamples
(m = 474; n2 = 473), with one used for exploratory factor
analysis (EFA) and the other for confirmatory factor analysis
(CFA). This approach allows for the identification of the
underlying factor structure in the first half of the data and its
subsequent confirmation in the second half. The feasibility
of factorizing the data matrix was assessed via both the Kai-
ser—Meyer—Olkin (KMO) critetion and Bartlett's test of
sphericity. Parallel analysis was then employed to determine
the appropriate number of factors to retain. An exploratory
factor analysis (EFA) was conducted on the first half of the
fall dataset to discern the underlying factors within the CBM.
Given that the data met the assumptions of linearity and that

outliers were controlled, the maximum likelihood method
was selected as the extraction method, as it allows for the
calculation of a wider range of fit indices and remains robust
when the data are not normally distributed. The number of
factors to extract was determined via parallel analysis and ex-
amination of the scree plot. Given the theoretical expecta-
tion of correlated factors and the need to ensure parsimony
and theoretical coherence, an oblimin rotation method was
adopted (Child, 20006). To assess the stability of the factor
structure and item assignments, a bootstrap analysis with 500
iterations was performed. In each iteration, a bootstrap sam-
ple (sampling with replacement) was drawn from the EFA
dataset, and an EFA with the same parameters as described
above was conducted. The frequency with which each item
was assigned to each factor across the 500 iterations was cal-
culated, and an item stability index (proportion of times as-
signed to the most frequent factor) was computed. The
measurement model was subsequently evaluated via con-
firmatory factor analysis, which was executed separately for
each time point (fall, winter, and spring). In each instance of
the confirmatory factor analysis, the variances of the error
terms were designated as free parameters, whereas a struc-
tural coefficient in the latent variable or factor was set to
one. The maximum likelihood robust (MLR) method was
used for estimation. Reliability and convergence were as-
sessed through calculations of Cronbach's alpha coefficient
(«), hierarchical omega (wh), and average variance extracted
(AVE). Model fit was determined in accordance with rec-
ommendations from Hu and Bentler (1999), employing ab-
solute fit measures, including the chi-square statistic and root
mean square error of approximation (RMSEA), and incre-
mental fit indices, such as the Tucker—Lewis index (TLI),
standardized root mean square residual (SRMR), and com-
parative fit index (CFI). Finally, the longitudinal invariance
of the IPAL variable across the three measurement points
was estimated using the entire sample. This involved a pro-
gressive approach based on various levels of restriction (Mil-
font & Fischer, 2010) using standardized scores from the
IPAL tasks. The steps included confirming the equivalence
of basic measurement models for each time point (configural
model), verifying the invatiance of factor loadings over time
(metric model), enforcing uniformity in intercepts across
time (scalar model), and enhancing scale comparability by
imposing restrictions on the error variance of the residuals
of the indicators (strict model). The criteria for evaluating re-
liability, validity, and model fit remained consistent with
those of the previous stages. Evaluation of longitudinal fac-
torial invariance was conducted through mean comparison in
nested models (Newsom, 2015) and assessment of incremen-
tal fit indices (Milfont & Fischer, 2010). All analyses were
conducted via the R program (R Core Team, 2022) along
with the lavaan (Rossell, 2012), semTools (Jorgensen et al.,
2022), and psych (Revelle, 2023) packages. To ensure the
representativeness of the data, multivariate extreme cases
(Mahalanobis distance) and subjects with any missing values
were excluded.
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Results

Table 1 presents the descriptive statistics of the scores for
each IPAL task, including the maximum and minimum val-
ues, means, standard deviations, skewness, and kurtosis, for
each task across the measurement points. The skewness and
kurtosis values of all the study variables indicate that there
are no issues with the distribution of the data, as the absolute
values of these indices do not exceed 3.0 and 10.0, respec-
tively (Kline, 2005). The descriptive statistics suggest greater
stability in print awareness across measurement points, un-
like the other components, which show more variation over
time.

The correlation matrix of the results obtained in the dif-
ferent IPAL tasks according to the measurement point is
presented in Table 2. The results demonstrate statistically
significant correlations among all the indicators.

Exploratory Factor Analysis

EFA feasibility was verified by assessing the factorization vi-
ability of the data matrix via Kaiser—-Meyer—Olkin (KMO =
.84) and Bartlett's test of sphericity (x2(15) = 2153.11; p <
.001). A parallel analysis was conducted to determine the op-
timal number of factors to extract in the factor analysis, and
500 random datasets were generated for the comparison of
eigenvalues. Parallel analysis suggested that two factors
should be retained. The eigenvalues of the first two factors
(3.36 and .25) were greater than the corresponding average
eigenvalues from the simulated datasets (.54 and .09). The
remaining factors had eigenvalues very close to zero or nega-
tive, smaller than or similar to the simulated values. Based on
these, an EFA with a two-factor solution was conducted.
EFA revealed the existence of these factors, which explained
63% of the total variance. The factors were labeled as foun-
dational skills (FS) and conventional literacy skills (hence-
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forth, reading skills) (RS). Factor FS exhibited high loadings
in tasks related to alphabet knowledge (AK), phonological
awareness (PA), and print awareness (PRA), whereas Factor
RS showed such loadings in tasks involving pseudoword
reading (PR), cloze text (CT), and oral reading fluency
(ORF). Table 3 presents the estimated model via EFA, in-
cluding factorial loadings, item communalities, uniqueness,
complexity, and Kaiser—Meyer—Olkin sampling adequacy
measures for each task of the IPAL.

Table 1
Descriptive statistics of IPAL task performance across measurement time points
Mean SD Min Max Skewness Kurtosis
Fall
AK 50.78 25.41 0 139 0.43 0.11
PA 17.67 14.55 0 85 1.48 2.62
PRA 4.87 1.19 0 6 -1.15 1.27
PSR 11.90 9.33 0 40 0.51 -0.67
CT 7.32 591 0 20 0.28 -1.26
ORF 2840 19.97 0 114 0.79 0.51
Winter
AK 71.93 27.27 0 152 -0.13 0.00
PA 23.03 13.20 0 80 0.78 1.00
PRA 4.37 1.22 0 7 -0.95 1.23
PSR 20.44 9.49 0 40 -0.33 -0.38
CT 9.25 493 0 20 -0.30 -0.75
ORF 4144 19.71 0 113 0.02 0.38
Spring
AK 83.86 27.42 0 168 -0.23 0.34
PA 29.35 14.60 0 85 0.62 0.87
PRA 4.75 1.11 0 6 -0.67 0.06
PSR 2476 8.96 0 40 -0.72 0.50
CL 14.43 4.90 0 20 -1.45 1.46
ORF  51.86 21.93 0 133 0.14 0.59

Note: The following abbreviations refer to AK: alphabetic knowledge, PA:
phonological awareness, PRA: print awareness, PSR: pseudoword reading,
CT: cloze text, ORF: oral reading fluency.
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Table 3
Exploratory factor analysis results.
Factor Factor

Task FS RS Communalities Uniqueness Complexity KMO
AK 0.843 0.048 0.775 0.225 1.007 0.88
PA  0.619 -0.041 0.346 0.654 1.009 0.89
PRA 0.427 0.003 0.184 0.816 1.000  0.90
ORF -0.091 0.975 0.823 0.177 1.017 0.82
PSR 0.055 0.914 0.915 0.085 1.007 0.78
CT 0.189 0.704 0.738 0.262 1.144 090

Note: The following abbreviations refer to FS: foundational skills, RS: read-
ing skills, AK: alphabetic knowledge, PA: phonological awareness, PRA:
print awateness, PSR: pseudoword reading, CT: cloze text, ORF: oral read-
ing fluency, KMO: sampling adequacy measure.

The percentages of explained variance and the correla-
tions between factors can be seen in Table 4.

The goodness-of-fit statistics for the two-factor model
were acceptable. The root mean square of the residuals
(RMSR) was .01, and the Tucker—Lewis index (TLI) was
.993. The RMSEA was .041, with a 90% confidence interval
of .000 - .083. The Bayesian Information Criterion (BIC) was
-17.63. These results suggest that the two-factor model pro-
vides a good fit to the data. The bootstrap analysis demon-
strated high stability in the item assignments across the 500
iterations. The item stability index, which represents the
proportion of times each item was assigned to its most fre-

quent factor, ranged from .994 to 1.000, indicating very high
stability.

Table 4
Descriptive statistics, factor correlations, and explained variance from the rotated explora-
tory factor analysis solution.

Properties Factor FS Factor RS
Factorial loadings sum 1.409 2.372
Variance proportion 0.235 0.395
Cumulative Variance 0.630 0.395
Explained proportion 0.373 0.627
Cumulative 1.000 0.627
Factor FS 1.000 0.773
Factor RS 0.773 1.000

Note: The following abbreviations refer to FS: foundational skills and RS:
reading skills.

Confirmatory factor analyses

The proposed measurement model for the IPAL, at each
measurement point, was established on the basis of the pre-
vious analysis. The (robust) indices for each model are listed
in Table 5.

Table 5

Robust fit indices of the confirmatory factor models for each measurement time point.

Time point x2 df p nfi nnfi cfi tli rmsea rmsea ic 90%

Fall 26.100 8 0.001 0.983 0.987 0.993 0.987 0.057 0.025-0.090

Winter 20.147 8 0.010 0.983 0.985 0.992 0.985 0.062 0.029-0.097

Spring 16.672 8 0.034 0.987 0.993 0.996 0.993 0.041 0.011-0.068
IPAL Form A. The proposed model for fall exhibits an ~ Figurel

adequate fit. The analysis results yielded the following (ro-
bust) indices for the model: 2(8) = 26.1, p <. 01, CFI =
993, TLI = .987, RMSEA = .057. The reliability of the CFA
model was assessed via Cronbach's alpha, McDonald's ome-
ga hierarchical (wh), and average variance extracted (AVE).
For factor FS, the alpha coefficient was «a = .574, the omega
coefficient was wh = .803, and the AVE was .711. Factor RS
showed higher reliability, with an alpha of a = .788, wh =
909, and an AVE of .810. The overall model demonstrated
good reliability, with « = .771 and wh = .919, and the AVE
for the total model was .746. A graphical representation of
the model is depicted in Figure 1.

IPAL Form B. A goodness-of-fit assessment revealed
that the proposed model for the second measurement in
winter exhibited an acceptable fit. The robustness indices for
the model were as follows: y2(5) = 20.147, p < .01, CFI =
992, TLI = 985, RMSEA = .062. The reliability indices in-
cluded, for Factor FS, o = .700, oh= .734, and AVE = .654;
for Factor RS, a = .927, wh= .929, and AVE = .812; and for
the overall model, « = .881, wh= .899, and AVE = .654. A
graphical representation of the model is depicted in Figure 2.
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Factor analysis model for the measurement of IPAL form A (fall).

0.79

PRA ‘ PSR CcT ORF

O.t'f UEB O.LZ O.TOT 027 021

Note. The following abbreviations are used: FS: foundational skills, RS: read-
ing skills, AK: alphabetic knowledge, PA: phonological awareness, PRA:
print awateness, PSR: pseudoword treading, CT: cloze text, ORF: oral read-
ing fluency.

IPAL Form C. Maintaining the same measurement mod-
el as in the previous two instances, we also observed that the
model aligned well with the data, as indicated by y2(8) =
16.672, p <. 5, CFI = .996, TLI = .993, RMSEA = .041. The
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reliability indices for Factor FS were a = .659, wh = .712,
and the AVE was .501. For Factor RS, «= .918, wh = .922
and the AVE is .822. The overall model included « = .864,
wh =.892, and AVE = .639. Consequently, following the as-
sessment of goodness-of-fit, we concluded that the confirm-
atory factor analysis model for the winter measurement was
appropriate. A graphical depiction of the model is presented
in Figure 3.

>

Figure 2
Factor analysis model for the measurement of IRAL form B (winter).
0.81

4 r
AK PA PRA PSR cT ORF
' ¥ f f ¥ ¥
0.12 0.63 0.77 0.13 0.29 0.14

Note. The following abbreviations are used: FS: foundational skills, RS:
reading skills, AK: alphabetic knowledge, PA: phonological awareness, PRA:
print awareness, PSR: pseudoword reading, CT: cloze text, ORF: oral read-
ing fluency.
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Figure 3
Factor analysis model for the measurement of 1PAL form C (winter).
0.78

PRA ORF
0.1‘;6 0.24 034 U.TM- 024

Note. The following abbreviations are used: FS: foundational skills, RS: read-
ing skills, AK: alphabetic knowledge, PA: phonological awatreness, PRA:
print awareness, PSR: pseudoword reading, CT: cloze text, ORF: oral read-
ing fluency.

Longitudinal factorial invariance

Table 6 displays the results for the incremental longitudi-
nal invariance approach, the indices for each model, ANO-
VA for comparisons of fit between nested model invariance
levels, and changes in fit indices.

Table 6

Robust fit indices of the longitudinal factorial invariance models of the IPAL.

Model x2(gh) RMSEA CFIL TLI ARMSEA ACFI A y? (Agl) Pr(>y?)
Configural 435.12 (100) 0.057 0.982 0.973

Metric 458.31 (114) 0.056 0.981 0.975 0.001 0.001 13.07 (8) 0.089
Scalar 458.48 (122) 0.053 0.981 0.977 0.002 0.000 0.17 (8) 1.000
Strict 532.55 (134) 0.048 0.983 0.981 0.004 0.002 8.55 (12) 0.740

The results show that the configural, metric, scalar, and
strict models presented adequate fit indices (CFI < .98, TLI
< .97, and RMSEA < .06). The reliability indices for each
model were (1) configural model a = .953 and Q = .930, (2)
metric model o = .953 and Q = .934, (3) scalar model o =
953 and Q = .930, and (4) strict model o = .953 and Q =
.923. The results of the comparison of nested models
through the Satorra—Bentler method (2001) for the differ-
ence in the y2 statistic confirm the longitudinal invariance of

the different forms of IPAL over the three measurement
occasions. A comparison of the metric model with the con-
figural model revealed that there were no statistically signifi-
cant differences between the fits (Ay2 (Adf) = 13.07 (8), p =
.08). Similarly, the contrast between the scalar and metric
models confirms the level of scalar invariance, Ay2 (Adf) =
.17 (8), p = 1.00. Finally, we confirmed the existence of strict
invariance, Ay2 (Adf) = 8.55 (12), p = .74. A graphical repre-
sentation of the longitudinal factorial invariance model can
be found in Figure 4.
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Figure 4

Longitudinal factorial invariance model for measuring IPAL Form A (fall), Form B (winter), and Form C (spring).

Fall

Winter

0,920.620.44 0,940 850.90

0,920620.44 CNOY‘M

Spring

0.920620.44 0

AK PA PRA | | PSR cT ORF AK PA PRA | | PSR cT

Note. The following abbreviations are used: FS: foundational skills, RS: reading skills, AK: alphabetic knowledge, PA: pho-
nological awareness, PRA: print awareness, PSR: pseudoword reading, CT: cloze text, ORF: oral reading fluency.

Discussion

In this study, our approach centered on selecting skills iden-
tified by the NRP and NELP reports, supported by estab-
lished reading models, to provide a comprehensive analysis
of reading ability in first-grade primary school students. Con-
trary to our initial hypothesis of a single first-order factor, we
uncovered a two-factor structure within the curriculum-
based measurement (CBM) assessment, consisting of two
distinct factors: foundational skills (FS) and reading skills
(RS).

The identification of two latent factors, FS and RS, un-
derscores the multidimensional nature of reading proficiency
in early literacy development. FS encapsulates traditional
foundational skills such as alphabetical knowledge, phono-
logical awareness, and print awareness, closely aligned with
the abilities highlighted by the NELP (2008). These precut-
sor skills lay the groundwork for proficient reading, facilitat-
ing the transition from the logographic to the alphabetic and
orthographic phases of literacy development (Frith, 1985).
RS, on the other hand, corresponds to skills emphasized by
the NRP (2000), including pseudoword reading, oral reading
fluency, and comprehension.

A notable finding of this study is the relative stability of
print awareness across time points compared with the more
pronounced variation observed in other skills. This stability
does not imply that print awareness lacks relevance in early
reading assessment; rather, it highlights its foundational na-
ture. Unlike skills such as alphabetic knowledge and phono-
logical awareness, which are actively developed through in-
struction and show greater growth, print awareness is typi-
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cally acquired earlier and remains more stable. This finding is
consistent with previous findings suggesting that print
awareness plays a crucial role in eatly literacy but may con-
tribute less to literacy growth beyond the initial stages of
reading acquisition (NELP, 2008).

The unexpected emergence of this two-factor structure
suggests that while FS and RS are highly correlated, they
maintain their unique identity within the broader construct
of reading proficiency. Possible explanations for this finding
could include the specific tasks included in the CBM assess-
ment or other factors influencing reading development in
first-grade students, warranting further investigation. Alt-
hough FS and RS are highly correlated, model fit indices
(e.g., RMSEA, CFI, TLI) from the confirmatory factor anal-
ysis indicate that a two-factor model provides a significantly
better fit than a single-factor model does, supporting the dis-
tinction between foundational and reading skills. This sug-
gests that while foundational and reading skills are interrelat-
ed, they remain conceptually distinct. Moreover, the two-
factor structure aligns with theoretical models that distin-
guish early literacy precursors from conventional reading
skills, supporting its validity as a framework for assessing
reading development in first-grade students. This finding
underscores the multidimensional nature of eatly reading
proficiency and suggests that although these skills develop in
parallel, they make distinct contributions to reading acquisi-
tion. These results align with established theoretical models
of reading development, such as Frith's model (Frith, 1985)
and the Simple View of Reading (Gough & Tunmer, 1986),
which emphasize the importance of decoding fluency and
comprehension in early literacy acquisition. Additionally,
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theoretical frameworks such as the dual-route cascaded
model (Colheart et al., 2001) and the triangle model of read-
ing (Plaut et al., 1996) suggest that decoding processes are
fundamental in early reading development, highlighting the
critical role of both foundational and higher-order reading
skills in academic success.

The practical implications of our findings include in-
forming educators and practitioners about the importance of
eatly literacy instruction targeting fundamental components.
By focusing on the development of alphabetical knowledge,
phonological awareness, and print awareness, teachers can
provide students with the necessary skills to become profi-
cient readers. Additionally, the stability of the FS and RS fac-
tors over time, as evidenced by longitudinal factorial invari-
ance, suggests that the CBM assessment IPAL is a suitable
instrument for measuting reading ability in first grade and ef-
fectively monitoring student progress.

In summary, our study contributes to understanding the
multidimensional nature of reading proficiency in first-grade
students and underscores the importance of integrating both
foundational and higher-order reading skills in early literacy
instruction. Future research could explore additional factors
influencing reading development and investigate the effec-
tiveness of interventions targeting specific reading skills to
improve overall reading outcomes. By building upon these
findings, educators can enhance literacy instruction and sup-
port the academic success of all students.

Conclusions

This study demonstrated the longitudinal factorial invariance
of a structure consisting of two latent variables: foundational
skills (such as alphabetic knowledge, phonological awareness,
and print awareness) and reading skills (including oral read-
ing fluency, pseudoword reading, and comprehension) in the
context of reading. This finding indicates that the IPAL, as a
CBM, has a stable structure over time, facilitating meaningful
comparisons in skill development across different points in
the academic year. Importantly, all these skills are essential
for reading (NRP, 2000; NERP, 2008). However, this study
is not without its limitations. The selected sample consisted
olely of students from the Canary Islands; thus, future re-
search should encompass students from diverse regions of
the country to ensure broader representation. Additionally,
while the skills assessed through the IPAL approach are
based on scientific research, it is imperative to acknowledge

that they do not encompass all relevant skills. Hence, it
would be beneficial to explore other abilities not addressed
in this study. Another limitation pertains to the type of CBM
measures employed, which are often considered specific-
domain skills. While these skills are pivotal for reading profi-
ciency, their development also hinges on general cognitive
abilities such as working memory, executive functions, and
attention (Compton et al., 2006). Consequently, future inves-
tigations should integrate measures of general-domain skills
to yield a more comprehensive understanding of reading de-
velopment. Future research should further examine the con-
vergent validity of IPAL by comparing it to other curricu-
lum-based assessments explicitly designed for Spanish-
speaking students. Establishing convergent validity with
well-established CBMs would strengthen its role as a reliable
tool for progress monitoring and early identification of read-
ing difficulties within Spanish-speaking populations. In
Spain, there is a dearth of standardized CBM tools for the
universal screening and monitoring of student learning pro-
gress in foundational learning areas. This study demonstrated
the longitudinal factorial invariance of the IPAL Spanish
version for first-grade students. Nonetheless, several areas of
inquiry remain unexplored. For example, examining whether
factorial invariance patterns persist across different educa-
tional contexts could validate the utility of CBM tests across
various educational settings. Furthermore, investigating how
interventions aimed at enhancing reading skills impact the
invariant factorial structure over time could furnish valuable
insights into intervention efficacy and its influence on under-
lying reading ability. Finally, a future research avenue should
focus on similar studies across different languages to ascer-
tain whether the factorial invariance identified in this study
holds in diverse linguistic contexts, shedding light on similar-
ities and discrepancies in reading development across lan-

guagces.
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