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Design and validation of a
Primary Reading Proficiency Test
(PCL-P)

Laura Trimiño-Pérez*, Jone Hurtado-Reina, Erlantz Velasco and
Alaitz Martinez

Department of Education, University of Deusto, Bilbao, Spain

Reading proficiency is one of the most important skills to be developed by
students at school. However, the data on reading proficiency performance
in Spanish schoolchildren show a downward trend. Thus, to measure this
performance, a reading proficiency assessment test has been developed for
Primary School students (PCL-P). Based on a multilevel model (executive,
functional, instrumental, and epistemic), the test content is evaluated by 5
pedagogical and linguistic experts (inter-judge agreement: Fleiss’ Kappa was
0.88). After that, it is applied to a sample of 216 students (6–12 years old)
of the autonomous community of the Basque Country. Cronbach’s alpha was
0.83. On the other hand, the exploratory factor analysis (principal components
method and Varimax rotation) results in 5 factors explaining 59% of the variance:
(1) word and text recognition and structural understanding; (2) evaluation and
critical reflection of information for the creation of new ideas; (3) advanced/deep
reading strategies; (4) phonological awareness; and (5) structural understanding
of language and detection of key elements. In conclusion, the PCL-P is a valid
instrument for the assessment of reading proficiency in Primary.

KEYWORDS

reading test, validation, reading proficiency, student assessment, primary education

1 Introduction

Reading proficiency is considered one of the most important skills to be developed by

students during their compulsory schooling, as it is essential not only for their academic

development, but also for their future social and labormarket integration (Hanushek, 2013;

Díaz-Iso et al., 2022). This competence enables people to read in order to learn in any area

of life and discipline of knowledge (Solé, 2004; Díaz-Iso et al., 2022). Learning to read and

the development of reading skills are crucial in the educational context (Rosas et al., 2011;

Hanushek, 2013; Guzmán-Simón et al., 2020) and, particularly, in the teaching-learning

process, as they enable the acquisition of other learning (Rosas et al., 2011) and have direct

effects on the rest of the curricular areas (Robledo et al., 2019).

Primary school students need to develop proficient reading proficiency to respond

effectively to the demands of school (Jones et al., 2018; Díaz-Iso et al., 2022), as the

foundation of school success lies in reading proficiency (Brigman et al., 2018; Díaz-Iso

et al., 2022). Thus, when students have poor or late development of reading proficiency,

they are likely to achieve poor academic results, which can lead, in the worst case, to failure

and subsequent dropout (Guzmán-Simón et al., 2020). This means that interest in reading

proficiency is a constant in educational and scientific circles (Robledo et al., 2019).
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A review of the literature reveals how the definition of reading

proficiency has evolved over the years. Traditionally, it was defined

as the sum of decoding and listening practice (Hoover and

Gough, 1990). However, in recent years, many researchers have

reconfigured this definition, placing the focus on the ability to

extract and construct meaning from the close reading of a written

text (Snow, 2002; McKenna and Stahl, 2003; Cadime et al., 2013;

Robledo et al., 2019). This competence includes cognitive and

linguistic skills ranging from decoding to knowledge of words,

grammar, linguistic and textual structures, as well as the integration

of meaning with the reader’s prior knowledge (Rosas et al., 2011;

Cadime et al., 2013). Therefore, it involves understanding, using,

and reflecting on written texts to develop knowledge (Morales

and Espinosa, 2017). Thus, reading is a multidimensional thinking

process that occurs in the interaction between the text, the reader,

and the context (Rosas et al., 2011; Ballester, 2015). The reader plays

an active role during this process, as he or she deploys a series

of strategies to understand what is read (Cadime et al., 2013), for

example, the generation of inferences (Rosas et al., 2011).

Several authors have constructed theoretical models to explain

the different levels of reading proficiency that readers can reach

(Freebody and Luke, 1990; Català et al., 2001; Winlund, 2021).

Kintsch (1988) shows three, based on the mental representations

that readers can make during the reading process: superficial,

propositional, and situational. In the superficial, the reader decodes

the words and phrases of the text, interpreting it literally. In the

propositional, he understands the relationships between words

to form ideas and grasps the logical and semantic meaning

of sentences and paragraphs. In the situational, he integrates

information from the text with prior knowledge to create a coherent

and contextualized mental representation, making inferences or

predicting consequences. For their part, Català et al. (2001),

propose a taxonomy consisting of four basic levels: firstly, literal

comprehension, related to the ideas and information that are

explicitly given in the text. Secondly, reorganization, whereby

the learner has to analyse, synthesize and/or organize the ideas

or information explicitly given in the text. Next, inferential or

interpretative comprehension refers to the student’s use of explicit

ideas and information, through which he/she makes conjectures

and develops hypotheses. Finally, there is critical or judgmental

comprehension, a level at which the student makes an evaluative

judgement, comparing the ideas presented in the text with

other criteria.

This study is based on the proposal of four levels of Freebody

and Luke (1990). This model has been chosen from among all

others because it has been widely implemented in educational

research, offering a breakdown of literacy into specific, measurable

metalinguistic skills. Alford and Jetnikoff (2016) applied this model

in Australian secondary schools, finding that textual analysis

exercises significantly improved students’ abilities to interpret and

critique texts from multiple perspectives. Preston (2018) further

extended the model’s application to rural educational settings,

showing its adaptability for enhancing comprehension and critical

engagement skills across diverse student populations. Rafi (2020)

demonstrated the model’s relevance in the digital age, using it

to analyze digital media literacy among high school students in

Indonesia, where it helped students critically assess online content.

More recently, Winlund (2021) used this framework to explore the

reading and writing practices of immigrant students in a Swedish

language school, finding that students engaged in literacy practices

differently based on individual challenges and assets. Likewise,

Tshering (2023) examined the model’s use by an ESL teacher

in Bhutan, highlighting its effectiveness in developing decoding,

meaning-making, linguistic analysis, and critical reading skills

among grade-9 students.

Building on the evidence of its successful applications, this

study delves into the specific levels defined by Freebody and

Luke (1990) to deepen our understanding of how each dimension

contributes to reading competency. Firstly, the executive level is

defined as the basic ability to understand and use the written

code, and includes four metalinguistic skills. (1) Letter and word

recognition: involve identifying and differentiating letters of the

alphabet and words as a whole. (2) Phonological awareness: refers

to the ability to recognize and manipulate the sounds of spoken

language (e.g., syllables). (3) Phonemic awareness: the ability to

recognize and manipulate individual sounds or phonemes within

words. (4) Morphological awareness: involves recognizing and

understanding the structural components of words (e.g., roots,

prefixes, and suffixes) in order to break them down into parts to

better understand their meaning. All of these metalinguistic skills

enable readers to decode the literal meaning of words and texts

effectively and accurately (Freebody and Luke, 1990).

Secondly, the functional level refers to the ability to apply

reading skills to face and solve the challenges and tasks of everyday

life. It contains five metalinguistic skills. (1) Basic understanding

of the grammatical structure of language: it allows understanding

how words are organized in sentences and how grammatical rules

influence the meaning of a text. (2) The identification of key words

in instructions and simple texts in order to grasp the essential

information. (3) The use of context to infer the meaning of

unknown words, enriching the overall understanding of the text.

(4) Understanding basic vocabulary related to everyday life, that

is, common terms and expressions in daily situations. (5) The

identification of the logical sequence in simple instructions and

procedures. At this level, readers can understand basic texts and

correctly interpret the information presented in them (Freebody

and Luke, 1990).

Thirdly, the instrumental level is the ability to search, analyze

and use information from a text in a complex way to access

knowledge. It encompasses five advanced metalinguistic skills. (1)

The understanding of the structure and organization of different

types of texts (e.g., narrative, expository, and argumentative).

(2) The making of inferences of meaning from more complex

contexts, that is, deducing implicit information from a text

using contextual clues to fill in information gaps and understand

underlying messages. (3) The recognition of the structure and

function of different text elements (e.g., headings, subheadings,

and paragraphs) to understand how they contribute to the

organization of content. (4) Critical evaluation of the reliability

and relevance of information to discern whether it contains

reliable or unreliable information. (5) The use of active reading

strategies (e.g., underlining, note-taking, and summarizing) to

more comprehensively understand the text or to synthesize and

retain information effectively. At this level, readers are able to
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comprehend more long and complex texts, such as newspaper

articles, in greater depth and extract meaningful information to

make decisions or solve problems (Freebody and Luke, 1990).

Finally, the epistemic level is the ability to critically reflect on

the information provided by a text, contrast different perspectives

and use knowledge effectively and creatively. It includes five

metalinguistic skills. (1) The critical analysis of arguments and

points of view presented in complex texts to evaluate their

coherence and identify their conclusions. (2) The evaluation of

the validity of evidence and arguments presented in academic and

scientific texts, detecting possible fallacies. (3) The identification

of biases and manipulations in the presentation of information.

(4) Critical reflection on the relationship between the information

presented and previous knowledge in order to modify or expand

the latter. (5) The generation of new ideas and perspectives from

the analysis and synthesis of information (e.g., formulating new

hypotheses and creating new concepts). At this level, the reader can

deeply understand complex texts and interact with them critically

to think abstractly and creatively about knowledge (Freebody and

Luke, 1990).

In order to determine whether Spanish students are effectively

developing reading proficiency, Spain participates in several

international assessment studies on a regular basis. The best known

are PISA and PIRLS (Pascual et al., 2021). PISA assessments

are grounded in a socio-constructivist framework, evaluating

students’ ability to apply their reading skills to real-life situations

and interpret texts critically and reflectively (Organisation for

Economic Co-operation Development, 2019). Similarly, PIRLS

follows a cognitive-processing approach, assessing skills like

retrieving information, making inferences, and interpreting

narrative and informational texts (Mullis and Martin, 2021).

According to the latest PISA results, Spanish children have

shown a downward trend in reading achievement since 2015. In

2022, Spain scores 474 points, 22 points lower than in 2015, and the

Basque Country also suffers a decline, 32 points lower (Ministerio

de Educación, Formación Profesional y Deportes, 2023). Similarly,

PIRLS reveals that the average reading proficiency score for Spain

is 521, i.e., on average students are at an intermediate level; 5% are

at the very low level, 20% at the low level, 40% at the intermediate

level, 30% at the high level and 6% at the advanced level. PIRLS

confirms that the average performance has decreased from 2016,

with 528 points, to 2021, with 521 points (Ministerio de Educación

y Formación Profesional, 2023). All of these data suggest that

students’ reading proficiency is declining year by year.

These results indicate that some students have serious

difficulties in understanding the texts they read, while many reaches

only a superficial and fragmented level of comprehension (Graham,

2020; Gil, 2022), which implies that their reading proficiency is

lower than expected for their age (Ammermüller, 2012). Students

with poor reading proficiencymay have several sources of difficulty.

To name a few, problems with decoding, with the ability to retrieve

the meaning of words or sentences, or with the ability to integrate

the meanings of sentences and construct a situational model of

the text (Camarillo et al., 2021; Pascual et al., 2021; Díaz-Iso et al.,

2022).

Considering all that has been mentioned so far, it is considered

necessary to carry out an early detection of low reading proficiency

in primary school students, which also makes it possible to

identify the reading difficulties. For that, there are several tests

or assessment tests (Pascual et al., 2021). In Spain, tests such as

the PROLEC-R have been designed to assess letter identification,

word recognition, and syntactic and semantic processes (Cuetos

et al., 2007); and the ACL (Català et al., 2001) and EDICOLE

(Gómez-Veiga et al., 2020) to assess reading comprehension.

However, these tests are rarely used in schools, as teachers

tend to prioritize continuous student assessment over external

examination (Pascual et al., 2021). In addition, there are two

problems with these tests. First, some are not well grounded

in a particular theatrical model or are not based on the most

recent research results on reading proficiency. Second, others

have not been adequately validated, so they cannot guarantee

that they adequately represent the construct they are intended

to measure or that the scores obtained with them are accurate,

which limits the possibilities of identifying students who perform

below their reference group (Cadime et al., 2013; Pascual et al.,

2021). Because of all this, it was decided to create a new reading

proficiency test based on a solid theoretical model, that of Freebody

and Luke (1990). Thus, this research aims to validate a reading

proficiency assessment test aimed at students from 1st to 6th grade

of Primary Education, called the Primary Reading Proficiency Test

- Primary (PCL-P).

2 Materials and methods

2.1 Context

The study was conducted at a state-subsidized school located in

a municipality in the province of Bizkaia, within the autonomous

community of the Basque Country, Spain. This school caters to

students from infant school through to primary education and

follows the linguistic Model B. In this Model, the instruction is

delivered in three vehicular languages: 49% in Basque, 29% in

Spanish, and 22% in English. For example, mathematic is taught in

Spanish, natural sciences in English and social sciences in Basque.

The institution is situated in a region known for its rich

cultural heritage and strong emphasis on bilingual education. The

school’s curriculum is designed to promote proficiency in all three

languages, preparing students for a multicultural and multilingual

environment. The student population at this school is diverse,

predominantly comprising children from middle socio-economic

backgrounds. A significant portion of the students are frommigrant

families, primarily fromMorocco and Latin America, adding to the

cultural and linguistic diversity of the school.

The school also provides various support programs to assist

students from migrant backgrounds in adapting to the trilingual

educational system and achieving academic success. Additionally,

the educational approach at the school emphasizes early literacy,

with reading skills introduced in infant school and solidified during

the primary years. This structured approach to literacy aims to

ensure that students develop strong reading abilities.

2.2 Participants

Participants were selected using non-probabilistic purposive or

convenience sampling. The sample consisted of 216 primary school
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TABLE 1 Sample size by cycle, course, and class.

Cycle N % Course N % Class N %

1st 68 31 1st 40 59 A 23 58

B 17 42

2nd 28 41 A 17 61

B 11 39

2nd 84 39 3rd 47 56 A 24 51

B 23 49

4th 37 44 A 22 60

B 15 40

3rd 64 30 5th 28 44 A 10 36

B 18 64

6th 36 56 A 22 61

B 14 39

students, ranging in age from 6 to 12 years. In Spain, primary

education consists of 6 grades, classified in three cycles: 1st cycle

(1st and 2nd courses), 2nd cycle (3rd and 4th courses), and 3rd cycle

(5th and 6th courses). The breakdown of the sample size for each

cycle, course, and class is presented in Table 1.

The participants represent a cross-section of the school’s

diverse student body. The selection process aimed to include

students from different socio-economic backgrounds and cultural

origins to ensure a comprehensive representation of the school’s

demographic profile. The majority of participants come from

middle-class families, with a notable proportion of students being

children of immigrants. This diversity within the sample provides

valuable insights into the educational experiences of students in a

multilingual and multicultural setting.

2.3 Instrument

The PCL-P is a test that aims to assess the reading proficiency

of primary school students. This instrument has been designed in

Spanish, as it is the mother language of most of the students in

the sample, but it has been planned to be applied in a multilingual

context (Basque, English and Spanish). In addition, it has been

constructed based on Freebody and Luke’s (1990) four-level model

of reading proficiency.

Three versions of the test have been designed; one for

each school cycle. As reading proficiency evolves significantly

throughout primary education, by making a version for each

cycle, the differences in reading skills according to the stage of

development are recognized, making it possible to identify specific

changes and progress that would not be visible with a single test.

In the construction of the instrument, the decision was made

to measure 15 out of the original 20 metacognitive skills for

reading proficiency. This decision was grounded in a review of

the context and relevance of each metacognitive skill across cycles

considered in the study. Firstly, it is important to note that some

skills were not included due to their variable relevance among

educational cycles. It was identified that certain metacognitive skills

were not uniformly applicable across all cycles due to differences

in cognitive development and specific curricular objectives at

each level. This led to the prioritization of those skills that

provided a more comprehensive and representative perspective

of reading competence in all evaluated contexts. Moreover, it is

recognized that some metacognitive skills might appear omitted

due to their implicit nature within more complex skills. For

instance, fundamental abilities like letter recognition are inherently

included within more developed skills like word recognition. This

approach allowed the focus to be on measurements that capture

multiple facets of reading competence without unnecessarily

segmenting the cognitive process involved. This conceptual overlap

was deliberately utilized to simplify the instrument, enhance its

efficiency, and avoid redundancies that could impact the precision

and clarity of the measurements.

It should be clarified that for each skill, an activity was designed.

Therefore, the test is made up of multiple types of activities,

for example, write correctly wrongly spoken words, join together

prefixes and suffixes, read a text and answer questions, order the

paragraphs of a text, identify the parts of a text and the main

ideas, etc. Additionally, it should be notices that although initially

each item had a different score, for the statistical analysis of the

data, all were standardized and measured on a scale from 0 to

1. Table 2 shows which skills are included at each level, together

with the activity designed to measure each skill, according to the

school year.

2.4 Procedure

After the school requested help in assessing the reading

proficiency of primary school students, the researchers applied to

the Ethics Committee of [blinded for peer review] for permission

to conduct the research. With the ethical approval, the families

(parents and legal guardians of the students) were informed about

the study and asked to sign an informed consent form before

administering the PCL-P, thus ensuring their understanding and

acceptance of their children’s participation in the research.

Prior to the administration, a pilot test was conducted

with a small group of students. This preliminary phase was

intended to identify and troubleshoot potential problems in the

procedure, ensuring that the test was adequate and effective for the

intended purpose.

Once the pilot test was completed and the necessary

adjustments were made, for example, the rewriting of certain text

or the length of some activities, the PCL-P was administered in

the classrooms of the school. This evaluation was conducted in a

single 55-min session during the second quarter of the 2023–2024

academic year. Although it can be difficult for primary students to

maintain attention for so long, the instrument was administered in

this way to attend to the request of the school. The assessments were

carried out by education professionals, who were previously trained

in the application of the instrument. Students answered the test

individually. The implementation was carried out with the utmost

care to maintain a calm and distraction-free environment, allowing

students to fully concentrate on the task.
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TABLE 2 Metalinguistic skills and their activities.

Levels Metalinguistic skills Activities according to school cycle

Executive Word recognition 1st: look for words in an alphabet soup.

2nd and 3rd: look for words in a text with spelling mistakes and write them correctly.

Phonological awareness 1st: divide the word listened to into syllables.

2nd: identify the words that begin with the same syllable as the word heard.

3rd: identify words that contain the third syllable of the word heard.

Phonemic awareness 1st: distinguish between correctly and incorrectly spoken words heard.

2nd: underline the wrongly spoken word in a listened sentence.

3rd: write correctly the two wrongly spoken words in a listened sentence.

Morphological awareness 1st: join prefixes and suffixes with their root to form new words (e.g., sub-marine).

2nd: classify words according to whether they have a prefix or a suffix.

3rd: create new words by adding prefixes or suffixes to given words (e.g., write—writing).

Functional Understanding of the grammatical

structure of language.

1st and 2nd: select the images that represent sentences.

3rd: identify the subject and predicate of sentences.

Identifying keywords in texts 1st: read a text and answer multiple-choice questions about key words in the text.

2nd: fill in the gaps in a text.

3rd: write down the five key words in a text.

Using context to infer the meaning of

unknown words

1st: match underlined words in a text with their definitions.

2nd: match underlined words in a text with their synonyms.

3rd: reading a text and answering multiple-choice questions about the meaning of two words in the text.

Identification of the logical sequence of

texts

All: ordering the paragraphs that make up a text.

Instrumental Understanding the structure and

organization of different types of texts.

All: link extracts from different texts with their typology (e.g. narrative, descriptive, argumentative...).

Recognition of the structure and

function of different text elements

All: identify the parts of a text (e.g. title, introduction...).

Critical assessment of the reliability and

relevance of information

1st: read a text and answer an open-ended question about what information is important in the text.

2nd and 3rd: read a text and answer true/false questions.

Use of active reading strategies:

underlining, note-taking, and

summarizing

All: marking the main ideas of a text.

Epistemic Critical analysis of arguments presented

in texts

All: read a text and answer multiple-choice questions about arguments.

Critical reflection on the relationship

between information and prior

knowledge.

1st: select the best title for a text.

2nd: identify which feeling each definition refers to.

3rd: read a text and answer multiple-choice questions.

Generating new ideas from the analysis

of information

1st: write the ending of a comic book.

2nd: select from three the best ending for a text.

3rd: offer new ideas from a text.

2.5 Data analysis

The analyses were carried out with the statistical package

SPSS version 28. On the one hand, univariate descriptive statistics

were calculated for each of the reading proficiency metalinguistic

skills, and for each cycle, course, and class. Thus, the minimum

score, maximum score, mean, mode, and standard deviation

were obtained. On the other hand, the internal consistency

reliability of the PCL-P was estimated by calculating Cronbach’s

Alpha index for each school year. Content validity analyses were

also carried out, for which an expert judgment was made and

inter-rater reliability was calculated using Fleiss’ Kappa. Finally,

construct validity analyses have been carried out, for which an

Exploratory Factor Analysis has been performed. This allows

us to analyze the structural dimensionality of the instrument.

It is worth mentioning that a Confirmatory Factor Analysis

was not performed due to the small sample size used in

the research.

3 Results

3.1 Descriptive analysis

The mean and standard deviation obtained in each

metalinguistic skill evaluated for each cycle are shown in

Table 3.

3.2 Internal consistency reliability

The Cronbach’s Alpha coefficient of the PCL-P for the 1st cycle

is 0.83, 0.74 for the 2nd cycle and 0.72 for the 3rd cycle. All three
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TABLE 3 Descriptive analysis.

1st cycle 2nd cycle 3rd cycle

M SD M SD M SD

Executive

Word recognition 0.877 0.270 0.610 0.349 0.597 0.317

Phonological awareness 0.791 0.106 0.831 0.257 0.921 0.232

Phonemic awareness 0.712 0.209 0.933 0.150 0.848 0.205

Morphological awareness 0.758 0.276 0.379 0.438 0.366 0.214

Functional

Understanding of the grammatical structure of language 0.707 0.255 0.813 0.260 0.844 0.226

Identifying keywords in texts 0.912 0.228 0.839 0.271 0.572 0.411

Using context to infer the meaning of unknown words 0.475 0.436 0.396 0.301 0.945 0.181

Identification of the logical sequence of texts 0.544 0.455 0.036 0.130 0.203 0.330

Instrumental

Understanding the structure and organization of different types of texts. 0.735 0.400 0.905 0.274 0.609 0.330

Recognition of the structure and function of different text elements 0.213 0.360 0.766 0.323 0.586 0.373

Critical assessment of the reliability and relevance of information 0.309 0.465 0.424 0.322 0.906 0.294

Use of active reading strategies: underlining, note-taking, and summarizing 0.113 0.303 0.619 0.489 0.219 0.417

Epistemic

Critical analysis of arguments presented in texts 0.324 0.471 0.637 0.413 0.438 0.327

Critical reflection on the relationship between information and prior knowledge. 0.338 0.477 0.346 0.400 0.578 0.446

Generating new ideas from the analysis of information 0.088 0.286 0.321 0.470 0.558 0.441

indices are above 0.70, indicating that the instrument is reliable

(Field, 2013). It should be clarified that this coefficient has been

calculated for each cycle because, although the three versions of

the instrument measure the samemetalinguistic skills, the activities

that evaluate them are occasionally different. Therefore, calculating

Cronbach’s Alpha for each cycle separately ensures a more accurate

assessment of the internal consistency and reliability for each

specific set of activities tailored to the developmental stage of

the students.

3.3 Content validity analysis

To ensure the content validity of the PCL-P, an expert judgment

has been carried out. These professionals have evaluated both the

activities that make up the test and the theoretical construct on

which it is based, i.e. the four levels and their metalinguistic skills.

There are five national and international experts with more than 10

years of experience in the fields of linguistics and pedagogy, which

gives a necessary value to this type of judgment (Gwet, 2014). All

of them have agreed to participate voluntarily in the assessment of

the instrument.

The expert judges, in addition to making any comments or

observations they considered appropriate, individually rated as

high, medium or low the correspondence between the theatrical

model and the content of the test, the agreement and relevance

of each of the metalinguistic skills with its corresponding level

(dimension), and the clarity and appropriateness of each activity

to measure the metalinguistic skill it claims to measure.

Once these scores were collected, the Fleiss Kappa coefficient

was calculated. This is used to assess the level of agreement between

3 or more raters who independently judge measurement criteria,

using an instrument that includes several ordinal variables. In this

case, the coefficient obtains a value of 0.879, which indicates that the

strength of agreement between raters is considerable or substantial

(Landis and Koch, 1977).

In addition, the researchers conducted a review of the PCL-P

and introduced minor changes, considering the recommendations

offered by the experts. Most of the changes were aimed at making

the texts more understandable.

3.4 Exploratory factor analysis

An Exploratory Factor Analysis has been carried out to study

the internal structure of the PCL-P. Although the instrument has

been designed considering a specific theoretical model on reading

proficiency, it is necessary to explore whether this test fits the

structure of the model or suggests a new one. This analysis has been

done with the total sample of students, not by cycles, due to the

limited sample size.

To determine whether it is appropriate to carry out the

Exploratory Factor Analysis, the KMO index is applied, which

presents a value of 0.74 (higher than 0.60 and close to 1), and
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Trimiño-Pérez et al. 10.3389/flang.2024.1471040

TABLE 4 KMO and Bartlett’s test of sphericity.

Kaiser-Meyer-Olkin measure of sampling adequacy 0.737

Bartlett’s test of sphericity Approx. Chi-square 567.648

gl 105

Sig. <0.001

Bartlett’s test of sphericity, which has a result of <0.001 (see

Table 4). This allows to reject the null hypothesis and conclude

that the metalinguistic skills measured in the PCL-P are sufficiently

correlated with each other to perform the analysis (López-Aguado

and Gutiérrez-Provecho, 2019).

The determinant of the correlation matrix has a value of

0.066 (very close to 0), which allows to confirm that there is

sufficient correlation between the metalinguistic skills so that they

can form factors.

For the extraction of factors, Exploratory Factor Analysis was

carried out using the principal component method and orthogonal

rotation of the Varimax type. Factors were extracted based on

eigenvalues >1 in the analyzed matrix, resulting in a factorial

solution that includes 5 differentiated factors explaining 59% of the

variance (see Table 5).

When examining the commonalities table, no skill had a

low value; therefore, none were excluded from the analysis. The

inflection point of the scree plot also indicated that five factors

comprise the instrument. The factor loadings derived from the

analysis are included in Table 6. Factor loadings >0.400 were

considered significant.

Thus, the analysis ultimately groups the 15 metalinguistic skills

into these five factors as follows:

3.4.1 Factor 1. Word and text recognition and
structural understanding

This factor includes skills related to word recognition and

the structural understanding of texts. The interpretation of this

factor suggests that successful reading comprehension begins with

the ability to recognize words accurately and understand the

organization of different text types. These foundational skills

are crucial for building more complex comprehension abilities.

The metalinguistic skills in this factor are word recognition,

morphological awareness, identifying the logical sequence of texts,

and understanding the structure of different types of texts.

3.4.2 Factor 2. Evaluation and critical reflection of
information for the creation of new ideas

This factor focuses on the evaluation of information and the

critical reflection needed to generate new ideas. This factor is

interpreted as emphasizing higher-order thinking skills. Students

must not only understand the content but also evaluate its

relevance and reliability, relate it to their prior knowledge, and

use it to generate new insights or creative solutions. This reflects

a deeper level of engagement with the text. The metalinguistic

skills in this factor are using context to infer the meaning of

unfamiliar words, critical evaluation of reliability and relevance

of information, reflecting critically on the relationship between

information and prior knowledge, and generating new ideas from

analysis of information.

3.4.3 Factor 3. Advanced/deep reading strategies
This factor includes strategies for deep and advanced reading

comprehension. These strategies are essential for understanding

complex texts and arguments. By recognizing different elements

of the text and employing active reading strategies, students

can critically analyze the material, leading to a more profound

comprehension and the ability to engage thoughtfully with the text.

The metalinguistic skills in this factor are recognition of different

elements of the text, use of active reading strategies, and critical

analysis of arguments presented in texts.

3.4.4 Factor 4. Phonological awareness
This factor pertains to the awareness of the sound structures

of language, highlighting the importance of phonological skills

as a foundational component of reading. Strong phonological

awareness supports decoding and word recognition, which are

critical for fluent reading. This factor underscores the basic

auditory skills necessary for developing reading proficiency. The

metalinguistic skills in this factor are phonological awareness and

phonemic awareness.

3.4.5 Factor 5. Structural understanding of
language and detection of key elements

This factor involves understanding the grammatical structure

of language and identifying key elements in texts. This factor is

interpreted as focusing on the ability to parse and understand

the syntactical and grammatical features of language. This

understanding allows students to identify key words and phrases

that are essential for grasping the main ideas and details of a text,

contributing to overall reading comprehension. The metalinguistic

skills in this factor are understanding of the grammatical structure

of language and identification of key words in texts. Following this,

Figure 1 illustrates this grouping.

4 Discussion

The aim of this research has been to design and validate a

reading proficiency assessment test for primary school students,

the PCL-P. The results presented above provide empirical evidence

for the validity of the instrument, as the internal consistency

analyses performed present adequate reliability indicators, and the

content validity analyses show significant agreement among the

expert judges.

Furthermore, the findings presented suggest that the PCL-P

has an appropriate internal structure. Although the instrument is

designed to measure 15 metalinguistic skills originally classified

into four levels: executive, functional, instrumental and epistemic

(Freebody and Luke, 1990), the factor loadings obtained in the

exploratory factor analysis indicate that there are five dimensions

of the test: (1) word and text recognition and structural
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TABLE 5 Total variance explained by each of the identified components.

Component Initial eigenvalues Sum of squared extraction of loadings

Total % of variance % cumulative Total % of variance % cumulative

1 3.013 20.087 20.087 3.013 20.087 20.087

2 2.288 15.255 35.343 2.288 15.255 35.343

3 1.339 8.929 44.272 1.339 8.929 44.272

4 1.175 7.836 52.108 1.175 7.836 52.108

5 1.009 6.726 58.834 1.009 6.726 58.834

6 0.906 6.038 64.872

7 0.745 4.969 69.841

8 0.720 4.801 74.642

9 0.706 4.708 79.350

10 0.631 4.205 83.555

11 0.587 3.911 87.466

12 0.527 3.516 90.983

13 0.511 3.407 94.389

14 0.439 2.927 97.316

15 0.403 2.684 100.000

TABLE 6 Rotated component matrix.

Metalinguistic skills 1 2 3 4 5

Word recognition 0.707 0.054 0.098 −0.003 0.088

Morphological awareness 0.697 −0.077 −0.074 0.029 0.311

Identifying the logical sequence of texts 0.653 0.112 −0.161 −0.119 −0.109

Understanding the structure of different types of texts 0.593 0.010 0.227 0.361 −0.218

Using context to infer the meaning of unfamiliar words 0.090 0.631 −0.130 0.328 −0.049

Critical evaluation of reliability and relevance of information −0.167 0.626 0.187 −0.010 0.141

Reflecting critically on the relationship between information and prior knowledge 0.295 0.646 0.212 −0.002 −0.011

Generating new ideas from analysis of information 0.011 0.644 0.195 0.093 0.058

Recognition of different elements of the text −0.152 0.272 0.764 0.043 0.154

Use of active reading strategies −0.029 0.041 0.778 −0.069 −0.075

Critical analysis of arguments presented in texts 0.194 0.173 0.690 0.254 0.059

Phonological awareness 0.066 0.158 0.006 0.843 0.101

Phonemic awareness −0.404 0.085 0.317 0.497 0.067

Understanding of the grammatical structure of language −0.057 0.376 0.089 0.036 0.769

Identification of key words in texts 0.347 −0.408 0.015 0.178 0.586

understanding; (2) evaluation and critical reflection of information

for the creation of new ideas; (3) advanced reading strategies;

(4) phonological awareness; and (5) structural understanding of

language and detection of key elements. These new factors do

not align perfectly one-to-one with the levels in Freebody and

Luke’s model (1990), but there is a clear correspondence that can

be interpreted.

Factor 1, which includes skills such as word recognition,

morphological awareness, identifying the logical sequence of texts,

and understanding the structure of different types of texts, aligns

with both the Executive and Instrumental levels. These skills

encompass basic metalinguistic abilities as well as more advanced

text comprehension skills.

Factor 2 corresponds closely with the Epistemic level, as it

includes the use of context to infer the meaning of unfamiliar

words, the critical evaluation of the reliability and relevance

of information, reflecting critically on the relationship between

information and prior knowledge, and generating new ideas from
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FIGURE 1

Grouping of metalinguistic skills into the identified factors.

the analysis of information. These skills are essential for higher-

order thinking and deep comprehension.

Factor 3 relates to both the Instrumental and Epistemic levels,

as it involves the recognition of different elements of the text,

the use of active reading strategies, and the critical analysis of

arguments presented in texts, which are necessary for a deep

understanding and critical engagement with texts.

Factor 4 is aligned with the Executive level, encompassing

phonological awareness and phonemic awareness, which are

foundational skills in early reading development.

Finally, Factor 5 corresponds to the Functional level, including

understanding the grammatical structure of language and the

identification of key words in texts, which are crucial for

basic comprehension and text processing. This correspondence

supports the validity of our instrument in assessing a wide

range of metalinguistic skills across different dimensions of

reading comprehension.

Additionally, this new taxonomy seems to make theoretical

sense: reading proficiency begins with the ability to recognize

words and understand the structure and sequence of texts

(dimension 1), but is complemented by the ability to

analyze the sound and grammatical structures of language

(dimensions 4 and 5) and to employ active reading strategies

(dimension 3), which finally allows for reflection on the
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information read in order to generate new knowledge

(dimension 2).

Previous research validating other instruments for assessing

reading proficiency in primary school students also proposes

various taxonomies. For example, Rosas et al. (2011) design a test

composed of two dimensions: fluency and comprehension (reading

comprehension, fluency and accuracy, phonological awareness,

and oral comprehension), and alphabetic knowledge (text types

and alphabetic principle). Similarly, Cadavid-Ruiz et al. (2016)

propose an instrument consisting of two factors: (a) alphabetic

principle, phonological awareness, oral comprehension, fluency

and accuracy, and reading comprehension; and (b) text types and

naming speed. However, two studies validating tests to specifically

assess reading comprehension categorize it into a single dimension

(Cadime et al., 2013) or three: short-text comprehension, long-text

comprehension, and knowledge-based inferences (Pascual et al.,

2021). This discrepancy in terms of the factors that make up reading

proficiency warns that it is a multifaceted construct composed of

numerous and diverse skills, which can be grouped in different

ways. Therefore, it is important to continue conducting research

on reading proficiency, particularly on its diagnosis, because it is

the first step to improve it.

Thus, the results presented in these pages lead to the conclusion

that the PCL-P is a valid instrument for the assessment of the

reading proficiency of students in Primary 1–6. However, the fact

that the sample was small and homogeneous, which corresponds

to the main limitation of the study, makes it necessary to replicate

the application of the test in a larger and more diverse sample. In

other words, as a future line of research, it is proposed to study the

psychometric properties of the PCL-P in samples of students from

other autonomous communities in Spain or from other Spanish-

speaking countries. In addition, it would be interesting to analyze

whether after applying the PCL-P for the first time (pretest) and

carrying out pedagogical interventions to reinforce the dimensions

of competence detected as insufficient, these improve in the post-

test.
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