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Abstract
This study aimed to design and validate the Teacher-Reported Reading Engagement Survey (TRRES) to complement self-reported measures and comprehensively assess reading engagement among adolescents. Drawing insights from literature and expert feedback, a new 10-item Likert scale instrument was created, capturing three facets of reading engagement: behavioral, social, and cognitive (Lee et al., 2021). A sample of 534 low-income 8th and 9th graders from Santiago, Chile, was used to assess TRRES’s reliability for educational settings.
Face validity was confirmed through expert reviews and exit interviews. Internal validity was rigorously assessed with Item Response Theory (IRT). Specifically, a polytomous Rasch model confirmed a unidimensional construct. For reliability measures, Expected A Posteriori (EAP) and Cronbach’s alpha were used, resulting in very high reliability (EAP = 0.83; alpha = 0.96). To increase TRRES' practical use among teachers, a 3-item version (TRRES-A) was evaluated following criteria of being short and easy to use, yielding high reliability (EAP = 0.79; alpha = 0.87).
Results highlight TRRES-A as a short, practical, and highly reliable screener for measuring reading engagement through adolescence. The initial 10-item version, suitable for qualitative purposes, complements the shorter version’s practicality. Limitations include the TRRES's constrained sensitivity in distinguishing students with low levels of engagement, emphasizing the need for fine-grained analyses that yield this type of finding and inform stakeholders' decisions when choosing an instrument. Findings suggest valuable applications for educators, researchers, and policymakers seeking nuanced insights into reading engagement among adolescents.
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Examining Adolescent Reading Engagement: Design and Validation of the Teacher-Reported Reading Engagement Survey (TRRES)
This study aims to design and validate the Teacher-Reported Reading Engagement Survey (TRRES), exploring adolescent reading engagement within the Chilean context. The primary goal is to provide a practical and context-specific tool for assessing reading engagement among adolescents, addressing limitations in existing measures. Considering the recognized impact of reading engagement on literacy and academic achievement, the TRRES seeks to offer a straightforward and effective means for educators, researchers, and policymakers to evaluate reading engagement in an academic setting. 
Concept of Reading Engagement
In their systematic review on reading engagement, Lee et al. (2021) described three key challenges in comprehending the construct. They problematized the frequent interchangeability of the concepts of reading engagement and reading motivation among researchers, the lack of consensus among researchers regarding the dimensions that constitute the concept of reading engagement, and whether these dimensions are directly observable. Additionally, the authors observed a divergence in researchers' approaches to defining reading engagement: some viewed it as a context-dependent event, while others regarded it as a relatively stable habit. According to Lee and colleagues, prior research has conceptualized reading engagement through various combinations of four subdimensions: behavioral, cognitive, social, and affective.
Behavioral Component of Reading Engagement
 Reading engagement can be seen as a behavior directly measurable by factors such as the amount of reading (e.g., number of pages), frequency of reading (e.g., daily vs. monthly), or time spent reading.  Behavioral engagement reflects observable actions associated with reading, such as the act of reading or selecting a book to read. It includes how frequently and for how long children read in their own time, as well as the breadth of their reading activities (e.g., range of genres; Lee et al., 2021; McGeown & Conradi Smith, 2024). This dimension is relatively easy to capture compared to cognitive or social dimensions, making it a practical aspect to measure and support in educational settings (Lee et al., 2021; Taboada Barber & Klauda, 2020).
Behavioral engagement serves as a foundation for other dimensions of engagement. Reading regularly transcends academic benefits and extends to various facets of individual well-being, as underscored by research findings. McQuillan (2019) and Sullivan and Brown (2015) associate regular reading with academic gains in vocabulary and math achievement, affirming its pivotal role in cognitive development. Moreover, the broader impact on reduced stress levels (Levine et al., 2022) and even longer life expectancy (Bavishi et al., 2016) positions reading as a holistic contributor to a fulfilling and healthy life. 
Cognitive Component of Reading Engagement
Another dimension introduced by some scholars is cognitive, emphasizing the effort readers willingly invest in making sense of the text, often assessed through readers' use of strategies while reading. Studies have found that students who summarize, assess sources' credibility, and use metacognitive strategies while reading tend to achieve higher scores in the PISA standardized reading assessment (Callan et al., 2016; Koyuncu et al., 2016; Lau & Ho, 2016). This link between cognitive reading engagement and reading achievement can be further understood through Perfetti's concept of the "standard for coherence."
According to Perfetti, Landi, and Oakhill (2024), the "standard for coherence" refers to the reader's expectation that the text should make sense and be internally consistent. This standard plays a crucial role in guiding the reader's comprehension efforts, including the generation of inferences that bridge gaps in the text and the resolution of inconsistencies. The standard for coherence influences how actively readers engage with a text, encouraging them to monitor their understanding and employ strategies to maintain or achieve coherence.
Readers with a high standard for coherence are more likely to engage in deep comprehension processes, such as making inferences that integrate information across different parts of the text. They are also more likely to detect and resolve ambiguities or inconsistencies, thereby achieving a more accurate and complete understanding of the text. In contrast, readers with a lower standard for coherence may not strive as diligently to make sense of the text, leading to a more superficial comprehension (Perfetti et al., 2024).
However, measuring cognitive engagement can be challenging due to its inherently internal and subjective nature. Unlike behavioral engagement, which can be observed and quantified through actions such as the amount of reading or time spent reading, cognitive engagement involves mental processes that are not directly visible. Assessing it typically relies on self-reports, think-aloud protocols, or performance on comprehension tasks, all of which can introduce biases and variability (Perfetti et al., 2024). Thus, while cognitive engagement is critical for deep comprehension, its measurement remains a complex and nuanced endeavor.
Social Component of Reading Engagement
Additionally, researchers incorporate a social dimension into reading engagement, considering readers engaged when they share book recommendations, discuss their reading, and conform to social norms in book-related interactions. The relational aspect of reading engagement is crucial in understanding how students interact with texts and with each other around texts. Guthrie and Klauda (2015) highlight the significance of social interactions in fostering reading engagement. They argue that reading engagement is not only an individual cognitive event but also a social one, where students' discussions about texts can deepen their comprehension and enjoyment of reading. This perspective aligns with the idea that reading engagement is a dynamic and interactional process that involves social and emotional components. Ivey and Johnston (2015) further emphasize that engaged reading is a collaborative practice. They found that when students are given opportunities to choose their reading materials and discuss their readings with peers, their engagement and reading volume increased significantly. This collaborative approach not only enhances individual reading skills but also builds a supportive reading community within the classroom. Engaged reading, therefore, is not just about individual effort but also about the social and relational contexts in which reading occurs. 
This approach views reading engagement as inseparable from the social and cultural contexts in which it takes place. Researchers have shown that when reading is positioned as a social activity, students' engagement is enhanced through interactions with peers (Cooc & Kim, 2017; Cubillos & Rousseau, 2024; Ivey, 2014; Ivey & Johnston, 2013, 2015, 2018). Furthermore, research also shows that reading engagement is associated with teachers' as well as parents' own reading habits and structures of support (Cubillos, 2023; Pelletier et al., 2022, 2024). This relational view of engagement suggests that reading is not just a solitary activity but a shared experience that contributes to students' overall development. The social dimension of reading engagement involves sharing books, discussing them, and participating in reading activities with others. This interactional aspect of reading engagement helps students to develop a deeper understanding of texts and fosters a sense of community among readers. By recognizing the relational nature of reading engagement, educators can create more inclusive and engaging reading environments that support all students.
Distinguishing Reading Motivation from Reading Engagement
Some previous research on engagement had included an affective dimension, understood as a positive attitude towards an activity or situation (Marks, 2000; Willms, 2003). However, other studies suggest that this affective dimension might be too closely related to reading motivation, making it challenging to distinguish between them (Ainley, 2006; Lee et al., 2021; Unrau & Quirk, 2014). 
Responding to the concerns raised by Unrau and Quirk (2014), this study distinguishes reading engagement from reading motivation. However, the reciprocal influence between the two is acknowledged, with one instigating the other. Reading motivation refers to the individual’s personal goals, values, and beliefs regarding reading (Conradi et al., 2014). It encompasses intrinsic motivation, such as reading for enjoyment or curiosity; and extrinsic motivation, such as reading for grades or rewards (Schiefele et al., 2012). Motivation is fundamentally about the reasons why a person reads, and it acts as the driving force that initiates and sustains reading behavior.
Conversely, reading engagement is the manifestation of reading behavior and includes the actual activities and processes involved in reading. Engagement is typically measured through dimensions such as the amount of reading, cognitive effort invested in understanding texts, and the social interactions related to reading (Guthrie & Klauda, 2014). Engagement can be seen as the outcome of motivated behavior, reflecting how deeply and frequently a person engages with reading materials. 
In a study examining the development of a reading engagement instrument, researchers selected items based on their correlation with a well-established reading motivation instrument (Wigfield & Guthrie, 1997). Despite this selection, the overall correlation between the revised reading engagement instrument and the reading motivation instrument was only moderate (r = 0.31, p < .001), indicating that while related, the constructs of reading engagement and motivation capture different aspects of students' reading behaviors and attitudes (Wigfield et al., 2008). This moderate correlation suggests that reading engagement cannot be explained by reading motivation alone. This distinction is significant as it underscores the need for educators to address both constructs in their teaching practices. While motivation can be considered the catalyst that propels students towards reading, engagement represents the active involvement and effort put into the reading activity, underscoring the need for educators to foster both in their students to enhance reading outcomes (Barber & Klauda, 2020; Lee et al., 2021).
[bookmark: _Int_wvY6DjwI][bookmark: _Int_d5CJOLB0]Afflerbach and Harrison (2017) provide a useful metaphor to understand how reading motivation interacts with reading engagement. Reading motivation, they explain, is like potential energy: it has to do with affects and attitudes that put students on the verge of reading; it is what makes them willing to read. Reading engagement, on the other hand, is like kinetic energy: it has to do with the dedicated action of reading. Following this evidence, reading engagement is defined as the frequent, dedicated, and socially-open habit of reading. 
The Relevance of Reading Engagement
The Declining Trajectory of Reading Engagement
Evidence suggests that, if no action is taken, reading engagement among students is likely to decline. The development of reading engagement is a main objective of the Chilean educational system. For example, the language arts curriculum for students from seventh to tenth grade includes an objective that requires students “to read habitually to learn and recreate, and to select texts according to their preferences and purposes” (Ministerio de Educación, 2013). Despite its curricular priority, significant portions of Chilean adolescents engage in limited reading activities, raising concerns about their academic and personal development. Reporting school-wide data in 2015, Cubillos (2021) revealed that 47% of tenth graders read for enjoyment only a couple of times a month or less, with an additional 10% stating they never read for pleasure. This trend indicates a potential gap in the reading habits of Chilean adolescents, which warrants a closer examination of their reading engagement. 
Recent data from Ipsos Chile and Fundación La Fuente (2022) present a more optimistic picture, indicating that 59% of Chilean adolescents declare reading books for pleasure. However, the extent and nature of their reading practices remain uncertain. Previous reports had revealed that readers between 9 and 17 years old read, on average, only 2 books per year for pleasure (Consejo Nacional de la Cultura y las Artes, 2014). This discrepancy between self-reported engagement and reading frequency emphasizes the need for assessments that go beyond self-reported statements, prompting the development and validation of tools such as the one proposed in this study.
Reading engagement among students worldwide, measured by the time spent reading for enjoyment, has shown a decline over recent years. According to the 2018 Programme for International Student Assessment (PISA) report, the amount of time students spend reading for pleasure has generally decreased (OECD, 2019). On average across OECD countries, more than 75% of boys reported reading for less than 30 minutes a day or not at all, while only 3% reported reading for more than two hours a day. In contrast, 43% of girls reported reading for at least 30 minutes a day, with 8% reading for more than two hours a day. These statistics indicate a significant decline in reading engagement, particularly among boys. The trend of decreased reading time is concerning, as it suggests that students are dedicating less time to reading outside of mandatory schoolwork, potentially impacting their overall literacy and academic performance (OECD, 2019).
Significant gender disparities exist in reading engagement worldwide, with girls consistently spending more time reading for enjoyment compared to boys (OECD, 2019). In Chile, the disparity is even more pronounced, with 48% of girls reading for at least 30 minutes daily, compared to only 28% of boys. This pattern is consistent across various countries, including the United States, where 37% of girls reported reading for at least 30 minutes a day, compared to 24% of boys. In Mexico, 50% of girls reported reading for at least 30 minutes a day, in contrast to 30% of boys. These gender differences in reading engagement are further compounded by competing activities, such as online gaming and social networking, which are more popular among boys. Making sure instruments are fairly assessing reading engagement among boys and girls is essential for fostering balanced reading interventions among students of all genders, especially considering the benefits associated with reading engagement.
Moreover, evidence suggests that Chilean students' reading tends to decline throughout the school year if teachers do not take proactive measures to change this trajectory. Orellana and Baldwin (2018) measured the attitude towards reading of a group of Chilean students in third, fourth, and fifth grade at the beginning and end of the school year and found that motivation had decreased from fall to spring in each of these grades. This decline indicates a critical need for timely interventions to sustain students' reading engagement.
Non-Readers Are Missing Out on Benefits Associated with Reading Engagement
The urgency to ignite the habit of reading in all students becomes evident when considering the benefits associated with reading engagement. Among Chilean adolescents, reading engagement has been significantly associated with improvements in reading scores, as evidenced by the PISA results from 2000 to 2009. During this period, Chilean students achieved notable gains in their reading comprehension scores, which were attributed to both systemic and individual factors. Valenzuela et al. (2015) analyzed these improvements and found that reading engagement explained up to 25% of the score increases and 8% of the variance within schools. This study highlights the critical role that reading engagement plays in academic achievement, suggesting that habitual reading can significantly enhance students' performance in reading comprehension​ (Valenzuela et al., 2015).
Furthermore, reading engagement has been identified as a crucial protective factor for students from low socioeconomic status (SES) backgrounds. Gómez Vera et al. (2015) explored the concept of resilience in the context of Chilean education and found that students who exhibited higher levels of reading engagement were more likely to perform above the national average despite adverse conditions. This resilience was characterized by a greater enjoyment of reading, higher motivation, and a stronger preference for reading as a hobby. The study emphasizes that reading engagement not only boosts academic performance but also serves as a vital factor in helping students overcome socioeconomic challenges, thereby promoting resilience and educational success among vulnerable populations​.
Interventions Can Effectively Interrupt the Declining Trajectory
Research-based interventions can effectively halt this downward trajectory. For instance, a pilot reading program implemented in an all-boys rural school in southern Chile demonstrated that providing access to a curated selection of high-interest books, allowing students to choose their reading materials, and allocating significant in-class time for independent reading significantly boosted students' reading volume and motivation. Specifically, students read approximately 67.2% more during the intervention year compared to the previous (Cubillos & Rousseau, 2024).
Given that adolescent reading engagement is an area with much room for improvement and is both a desirable and malleable construct, it is imperative for teachers to have a practical instrument to regularly gauge students' reading engagement throughout the school year. Such a tool would enable educators to monitor changes in motivation and promptly identify when and where interventions are needed. By capturing data on reading engagement, teachers can tailor their strategies to sustain or reignite students' interest in reading before it wanes significantly.
Instruments to Measure Reading Engagement
The measurement of engagement has garnered increased attention, particularly the prevalence of self-report measures (Fredricks & McColskey, 2012). Some studies have adopted qualitative approaches, using interviews and focus groups to delve into participants' reading engagement (Barber et al., 2016; Cantrell et al., 2017; Kirkland, 2011; Loh & Sun, 2019). These studies offer detailed insights into the habits of engaged and disengaged students, including their justifications for their behaviors. While valuable to obtain rich data concerning the behavioral dimension of reading engagement, such approaches prove impractical, expensive, and time-consuming when involving large student samples, and incomplete when considering the theoretical multidimensionality of the construct.
Most studies in this field use quantitative methods to measure students' reading engagement, particularly through questionnaires with different numbers of items that result in scales differing in methodological rigor. Many studies have utilized the Motivation to Read Questionnaire (Guthrie et al., 2004; Guthrie et al., 2012; Guthrie & Wigfield, 2000; Wigfield et al., 2008; Wigfield & Guthrie, 1997) and its adaptations (Bråten et al., 2018). While the MRQ includes items addressing social and behavioral aspects of reading engagement, it primarily focuses on motivation dimensions. Interpreting results from this questionnaire can be challenging, as it blurs the lines between engagement and motivation, which, though related, are distinct concepts (Afflerbach & Harrison, 2017; Lee et al., 2021; Unrau & Quirk, 2014).
Most self-reported measures query students only about the behavioral aspect of reading engagement, such as reading frequency, books read over the summer, or uninterrupted reading time (McGeown et al., 2015; Rosenzweig et al., 2018; Troyer et al., 2019). These instruments are straightforward to administer to literate students, simple to interpret using indices or scales, generally brief, and cost-effective. Besides their lack of comprehensiveness on the social and cognitive aspect of reading engagement, these measures face additional challenges. First, while simple to understand and easily available for practitioners, these research-designed surveys are often not statistically validated, which tempers the reliability of their results. Additionally, students may not always provide honest responses, potentially affecting data reliability (Fronzetti Colladon & Grippa, 2018). Moreover, such measures have sparked concerns regarding their accuracy in behavior assessment, highlighting issues of internal, external, and construct validity (Brutus et al., 2012; Junco, 2013; Otten et al., 2010). For instance, Otten et al. (2010) noted that participants underestimated their TV viewing time by an average of 4.3 hours per week compared to monitor data. Similarly, Junco (2013) found that college students' self-reported Facebook usage significantly exceeded the observed average. Lastly, self-reported measures can pose a challenge when administered to participants who struggle with reading or who cannot read.
To overcome the issue of self-reported data, a subset of studies has relied on direct observation to measure students' reading behaviors, either exclusively (Au & Mason, 1981; Bråten et al., 2018; Bryan et al., 2003; Christ et al., 2014; Kelley & Clausen-Grace, 2008; Mullan, 2010; Wanzek et al., 2014) or alongside self-reported measures (Cantrell et al., 2017; Kirkland, 2011; Wilhelm, 1995). These observations, ranging from classroom sessions to coding videotaped interactions or tracking online reading behaviors, provide detailed portrayals of engaged and disengaged readers that could encompass the behavioral, cognitive, and social aspects of reading engagement. However, because these methods capture engagement at specific moments or events, they may not fully represent students' habitual reading engagement, which is perceived as a stable trait rather than context-dependent. Moreover, direct observation's expense and time demands render it impractical for large-scale studies.
Another way to approach the measurement of reading engagement has been done through a teacher-reported instrument, the Reading Engagement Index (REI, Wigfield et al., 2008), which can complement self-reported measures and include items to address all relevant dimensions. The REI was originally designed to measure fourth graders' reading engagement and its link to their reading comprehension during the implementation of a reading program in the US. It aimed to capture engaged reading's multifaceted nature, incorporating cognitive, motivational, and behavioral dimensions, using 8 items: (a) reads often independently (behavioral), (b) reads favorite topics and authors (motivation–intrinsic), (c) distracts easily in self-selected reading (motivation–intrinsic reverse coded), (d) works hard in reading (cognitive–effort), (e) is a confident reader (motivation self-efficacy), (f) uses comprehension strategies well (cognitive–strategies), (g) thinks deeply about the content of texts(cognitive–conceptual orientation), and (h) enjoys discussing books with peers (motivation–social). Teachers rate each student in these 8 items, in a response format ranging from 1 = not true to 4 = very true. The REI-Revised (REIR) was subsequently developed by selecting the 4 items that showed the largest correlations with students’ self-reported motivation. 
The REI offers distinct advantages in the assessment of reading engagement through its multidimensional approach, encompassing cognitive, motivational, and behavioral dimensions. This comprehensive perspective ensures a holistic understanding of individuals' engagement with reading activities, yet the instrument was not used to assess the fit of the data to this four-dimension model, and so no evidence exists to confirm or disconfirm such a model. Furthermore, the REI demonstrates robust reliability, as evidenced by high internal consistency with Cronbach's alpha reliability coefficients of 0.92 for the original version and 0.89 for the revised version. Still, despite REI’s statistical reliability, the instrument includes items not readily observable by teachers. For example, items such as “works hard in reading”, "is a confident reader", "thinks deeply about the context of texts", and “uses comprehension strategies well” are internal and not observable from an outsiders’ perspective. This limitation can have implications for the reliability of teacher-reported responses, as the subjective interpretation of these items could vary, potentially leading to inaccuracies in assessing students’ engagement.
Overall, while these instruments provide valuable data on reading engagement, they often fail to consider its theoretical multidimensionality comprehensively. Most existing measures tend to focus on isolated aspects of engagement, such as behavioral or motivational dimensions, without fully integrating the behavioral, cognitive, and social components. This gap highlights the need for the development of new measures that can effectively capture all dimensions of reading engagement, ensuring a more accurate and holistic understanding of students' reading behaviors and motivations.
Most researchers have distinguished these dimensions instead of constructing a single, unified scale that encompasses the multifaceted nature of reading engagement. This fragmented approach can lead to an incomplete picture of how different dimensions interact and contribute to overall engagement. Therefore, there is a pressing need for more comprehensive research that consolidates our theoretical understanding of reading engagement and either confirms or disconfirms its multidimensionality.
The Present Study
	This study aims to validate the Teacher-Reported Reading Engagement Survey (TRRES), which is designed to overcome issues related to multidimensionality of most previous instruments, and issues of clarity and observability in the Reading Engagement Inventory (REI). Two specific needs justify this study: from a theoretical perspective, this study aims to confirm or disconfirm the multidimensionality found in the literature; and from a practical perspective, it aims to assist teachers in addressing and disrupting the declining trajectories of reading engagement among adolescents by providing them with a reliable and practical tool. The validation of TRRES is guided by the following research questions:
1. Validity of the TRRES: To what extent does the 10-item Teacher-Reported Reading Engagement Survey measure students' reading engagement in Chilean classrooms? This question can be broken down as follows: 
a. To what extent can reading engagement be operationalized as a multi or unidimensional construct?
b. To what extent is TRRES able to capture the range of reading engagement in students?
c. What is the reliability of TRRES as an instrument?
d. To what extent is the TRRES a fair instrument vis-a-vis gender? 
2. Feasibility of an Abbreviated Version: Is it feasible to develop a valid and reliable abbreviated version of the Teacher-Reported Reading Engagement Survey? This question explores the possibility of condensing the TRRES while maintaining its validity and reliability, thereby increasing its practicality for use in busy classroom settings.
Methods
Sample
	All data have been made publicly available at Mendeley Data (DOI:10.17632/w6z9yhnvwn.1). Data were analyzed using ConQuest (Wu et al., 1998). No manipulations were conducted on the data. This study's design and its analysis were not pre-registered.
Participants were Language Arts teachers of low-income 8th and 9th grade students from Santiago, Chile. Prior to the commencement of the study, approval was secured from the first author's Institutional Review Board (IRB) to ensure adherence to ethical guidelines, and informed consent was obtained from all participants. Data collection took place in four schools, involving 8 teachers and 534 students. Schools provided data for students’ grades and gender. Teachers assessed their students reading engagements using a 10-item measure, which will be described in following paragraphs. This study does not include any data reported by students. Of the 534 participating students, 295 were female (55.24%), 312 (58.43%) were in 8th grade and 222 (41.57%) were in 9th grade.  
Measure Design
	Wilson’s (2023) “Four Building Blocks” were followed for measure development. This framework starts by describing qualitatively distinct levels of the latent construct (Construct Map). From there, items are generated which probe these different points on the continuum (Outcome Space). Finally, responses are translated to scores that map to distinct points on the Construct Map (Scoring), and these scores are analyzed statistically (Measurement Model). It is argued that this systematic approach to instrument design leads to a more robust instrument.
Construct Map
Our construct to evaluate was reading engagement, structured as a continuum from low (“disengaged”) to high (“highly engaged”). Given the multifaceted nature of reading engagement the instrument focused on the three key aspects supported by the literature: social, behavioral, and cognitive (Lee et al., 2021). The operationalization of our construct is presented in Table 1. 


Table 1
Construct Map 
	Level
	Description

	Highly engaged
	Highly engaged readers dedicate a considerable amount of time to reading, delve deeply into reading, talk about books with peers, ask for recommendations from others, and display an interest in analyzing readings through oral discussion and written articles. They often choose to read complex and/or long books.

	Moderately engaged
	Moderately engaged readers dedicate a sufficient amount of time to reading, go into reading with some interest, and sometimes talk about books with peers and ask for recommendations from others. They display a modest interest in analyzing readings through oral discussion and written articles, and sometimes choose to read complex and/or long books.

	Scarcely engaged
	Scarcely engaged readers dedicate little time to reading and tend to distract while reading. They rarely talk about books with peers, ask for recommendations from others, or display interest in analyzing readings through oral discussion or written articles. They seldom choose to read complex and/or long books.

	Disengaged
	Disengaged readers almost never dedicate time to reading and easily distract themselves when obligated to read. They hardly ever talk about books with peers, ask for recommendations from others, or display interest in analyzing readings through oral discussion or written articles. They almost never choose to read complex and/or long books.



Item Design
	To address the limitations of existing reading engagement assessments, the development of the items for the TRRES as a teacher-led observation rubric was guided by three key criteria: clarity of statements, observability of behaviors, and practicality for educators. First, the rubric contained clear and concise statements that educators could easily comprehend and apply, fostering reliable results across different evaluators and over various periods. Second, the rubric prioritized incorporating easily observable behaviors to ensure objectivity in interpreting student engagement. Finally, recognizing the limited time teachers have, the rubric was designed to be quick to use and easy to score. Using these key criteria, a pool of items was developed that tapped into the social, cognitive, and behavioral domains.
Outcome Space
	Each observable behavior was assessed by a teacher using the following Likert scale (fixed response): Never (1), Occasionally (2), Frequently (3), and Very Frequently (4). If the teacher did not have sufficient information to score a student's behavior, a fifth category was added, "Not Enough Information" (NEI). A four-level Likert Scale was utilized to align with the four interpretational levels within our construct map. This implies that if a student scores a 4 in most items, they are likely to be highly engaged readers, whereas a student scoring 1 in most items is likely to be disengaged readers.
Analytical Strategy (Measurement Model)
A series of Item Response Theory (IRT) models were fitted to answer the research questions. ConQuest (Wu et al., 1998) was used to fit all models. 
First, a partial credit unidimensional polytomous Rasch model was fitted (Masters, 1982): 
	
	(Equation 1)


such that  is the log odds that Participant n endorses Category k instead of k-1 for item i, given a Participant’s disposition of   and overall item difficulty   with threshold (or step) difficulty of . In this instrument, there are three step estimates since there are four response categories possible. In this parametrization, there is only one estimate per person since the model is unidimensional. ConQuest (Wu et al., 1998) also provides a person separation index (Wright & Stone, 1999), a statistic similar to Cronbach’s alpha (Cronbach, 1951).
Then, a multidimensional polytomous Rasch model was fitted (Kelderman, 1996):

	
	(Equation 2)



All parameters are defined as in Equation 1, except that j denotes a dimension-specific . In the case of this instrument, there are three hypothesized dimensions (social, behavioral, and cognitive), which means there are three estimates per person. Importantly, this model assumes that each item loads on exactly one dimension (i.e., between-item dimensionality, Baghaei, 2012). ConQuest (Wu et al., 1998) also reports the unattenuated correlations (Briggs & Wilson, 2003) between the dimensions, which are of particular interest in this study. 
Gender-based differential item functioning (DIF) was examined by including an interaction between overall item difficulty (i.e.,  in Equation 1) and a dichotomized gender variable. Interpreting these results requires considering both statistical and practical significance. A statistically significant parameter estimate suggests that it is easier, and unlikely due to chance along at  = .05, for one group to endorse a particular item, controlling for their overall disposition. However, this difference is not necessarily large. Wilson (2023) recommends that .4 logits be used as a cut-off for magnitude, such that DIF that exceeds .4 is moderate. 
Finally, a linear logistic test model (LLTM) (Fischer, 1973) was fitted such that  is now decomposed into a linear combination of u facets (or attributes). Instead of estimating 10 item difficulties and three corresponding steps per item (i.e., Equation 1), the LLTM was fitted to estimate three facets (social, behavioral, and cognitive) and three corresponding thresholds for each. One way to understand this procedure is by asking: if a survey is created with a single overarching question per facet, how well would that instrument capture the desired construct? To corroborate these results, a final unidimensional model was fitted along the lines of Equation 1 with only three stimuli—the items which were hypothesized a priori to capture each facet best.  
Results
As outlined in Wilson (2023), validating an instrument requires documenting evidence along various strands: internal validity, construct validity, content validity, reliability, fairness, and consequential validity. fairness, reliability, and consequential validity. All strands but the last one refer to the first research question. The last strand on consequential validity—here interpreted to mean the extent to which TRRES might be of consequence for practitioners—refers to the second research question regarding the viability of a reduced form.
Internal validity
Instrument level (Dimensionality)
	To answer Research Question 1a, two models were compared: a unidimensional parametrization and a multidimensional model with three dimensions: social, behavioral, and cognitive. Fits were compared using Akaike Information Criterion (AIC, Akaike, 1974), the Bayesian Information Criterion (BIC, Raftery, 1995), and the final deviance score (see Table 2). A likelihood-ratio test showed that the more parsimonious model fits the data just as well (χ2 (5) = 8.17, p >.05). These results comport with those of the AIC and BIC statistics: reading engagement, though comprised of different facets, can be viewed as a unidimensional construct. As additional evidence, it is noted that the estimated correlations between the social, behavioral, and cognitive domains were all high (results in Table 3)
Table 2
Parameters to Assess a Unidimensional versus a Multidimensional Model
	
	Unidimensional Model
	Multidimensional Model

	Parameters
	31
	36

	Deviance
	7095.71
	7087.54

	AIC
	7157.71
	7159.54

	BIC
	7290.40
	7313.64



Table 3
Correlations between Domains
	
	1
	2

	1 Social Domain
	1.00
	

	2 Behavioral Domain
	0.96
	1.00

	3 Cognitive Domain
	0.99
	0.98



Item level
Item fit is defined as the extent to which the Item Response Theory (IRT) model accurately explains or predicts responses to a specific item (Embretson & Reise, 2000, p. 234). In this study, the weighted mean squared (infit mean square) was utilized as the primary index of fit. According to Wright and Masters (1982), the expected mean square value (MNSQ) under the null hypothesis is 1.0; thus, values outside the range of 0.75 to 1.33 are identified as indicating potentially misfitting items (see Table 4).
Fit values below 0.75 indicate that the model predicts the data too precisely, suggesting less variability in responses than expected. Within the TRRES measure, Item 6 ("Gets easily caught up in reading") registered a fit value of 0.73, indicating overfitting. However, this overfitting might suggest that the item possesses inherently higher discrimination due to its direct observability compared to other items.
Conversely, fit values exceeding 1.33 suggest the presence of unmodeled variance, indicating more variability in responses than the model anticipates. In the case of TRRES, two items, Item 3 ("Finishes their readings before their classmates") and Item 10 ("Chooses books or texts that are more complex or longer than their peers"), recorded MNSQ values of 1.36. The underfitting of Item 3 could be attributed to students finishing their readings quickly not out of engagement but indifference towards reading. Similarly, Item 10's fit issue may arise from a desirability bias, where less engaged readers choose longer books to appear more interested.
Even if statistical analyses reveal a significant difference from the expected values, when deciding whether to drop item, it is crucial to consider consequential or practical significance. While an item fit of 0.73 and 1.36 may point to potential evidence of misfitting, the effect the effect size is vanishingly small (see Wilson, 2023 for more on this topic). Consequently, all 10 items were retained. 


Table 4
Item Fit Statistics
	 
	 
	 
	Weighted Fit

	Item Nº
	Estimate
	Error
	MNSQ
	Confidence Interval
	T

	1
	3.793
	0.098
	1.07
	0.85
	1.15
	0.8

	2
	3.296
	0.097
	0.85
	0.84
	1.16
	-2

	3
	2.315
	0.089
	1.36*
	0.84
	1.16
	4.1

	4
	3.744
	0.102
	0.89
	0.84
	1.16
	-1.4

	5
	4.299
	0.101
	0.95
	0.85
	1.15
	-0.7

	6
	3.828
	0.108
	0.73
	0.84
	1.16
	-3.7

	7
	2.257
	0.089
	1.12
	0.85
	1.15
	1.5

	8
	2.559
	0.093
	0.89
	0.84
	1.16
	-1.4

	9
	2.373
	0.093
	0.95
	0.85
	1.15
	-0.6

	10
	4.767
	0.099
	1.36*
	0.85
	1.15
	4.2


Note. *Indicates a constrained parameter. Quick standard errors have been used. Term is a fixed effect. Separation Reliability = 0.988	. Chi-square test of parameter equality = 12084.44, df=10, Sig Level=0.000. 
Construct Validity 
A Wright Map (Wilson, 2023) is a graphical representation used to illustrate how well the items of an instrument and the abilities or traits of respondents align on a shared measurement scale. It is the empirical counterpart to the theoretical Construct Map. It serves to demonstrate the relationship between item difficulty and respondent ability or engagement, facilitating an understanding of whether the assessment items effectively span the intended latent continuum of the construct being measured. Here, it is used to help answer Research Question 1b. 
[bookmark: _Int_FzOYW868]	The Wright Map of the TRRES (see Figure 1) reveals that the mode of the respondent distribution falls between logits 1 and 2, while all the items are positioned within the logits 2 to 5 range. This discrepancy suggests a floor effect, which occurs when a significant number of respondents score at the lower end of the scale. This may indicate that the test items require substantial engagement disposition to endorse (i.e., students with high reading engagement). Consequently, the TRRES demonstrates a constrained capacity to distinguish among respondents with lower levels of engagement, as many could end up receiving similarly low scores. Conversely, the Wright Map indicates that the TRRES could be an effective instrument for distinguishing between highly engaged students. It appears sensitive enough to detect changes in reading engagement levels, even among those who initially demonstrate high engagement.
Figure 1
Wright Map
[image: ]
Note. Each “X” represents 5.7 cases.
Content Validity 
	A panel of five Chilean experts, comprising two researchers and three teachers, reviewed the measure and offered feedback. The reviewers were tasked with examining the relevance and cultural appropriateness of each item, its relationship to the construct being evaluated, the clarity of the statements, and the measure's length. They unanimously concurred that all items were relevant for assessing the construct and that the length was adequate. Two reviewers provided suggestions for enhancing the clarity of the language utilized by the authors. In response, the authors revised the items, accordingly, incorporating the feedback to improve the language's clarity and ensure the measure's alignment with the evaluative criteria. These edits ensured face validity.
Reliability
The estimated EAP reliability was 0.83, which addresses Research Question 1c. This value suggests the test can discriminate the sample into 2 or 3 distinct levels of ability (Boone et al., 2013). This interpretation comports with the Wright Map shown in Figure 1. Since most reading engagement surveys have historically employed Classical Test Theory (CTT), it is noted that the Cronbach’s alpha for TRRES was estimated as 0.96. Both statistics support the same conclusion: TRESS is a reliable instrument for measuring student engagement.
Fairness
Research Question 1d was evaluated by examining Differential Item Functioning (DIF) using gender as the variable of interest. In surveys, such as TRRES, DIF evaluates whether it is easier for some groups to endorse a particular item, holding overall disposition constant. Existing literature suggests that females have higher reading engagement (Brozo et al., 2014; Espinoza & Strasser, 2020; Logan & Johnston, 2010; Loh et al., 2020). Therefore, a DIF analysis was conducted to compare males and females. The results revealed that, although there was statistically significant evidence of DIF (χ2 (10) = 20.93, p < .05), the effect sizes were all exceedingly small (i.e., 0.30 logits and below). Only item 3 and item 10 showed gender-based differences, and their magnitudes were 0.29 and 0.30, respectively. Following Wilson (2023) recommendation, these items were not considered to manifest DIF and were thus retained. Overall, then, the instrument is a fair measure of reading engagement regardless of gender.
Consequential Validity
[bookmark: _Int_gKCR3s16]While the authors believe there are no negative consequences related to the use of this instrument, there can be if the instrument is misused (e.g., by penalizing students who demonstrate low reading engagement). Additionally, the use of this instrument can be somewhat burdensome to teachers, especially if used multiple times a year, given that it requires the teacher to observe and rank students’ behavior in ten different areas. To address this issue, an abbreviated model of the TRRES was tested, consisting of only three items, each one representing one of the domains studied (social, behavioral, cognitive). A comparison of the abbreviated and full model is presented below.
Abbreviated Version
To address Research Question 2, which sought to create a concise measure to assess reading engagement, three items were chosen from the original set of ten. Each one of the items corresponded to one of the domains examined (social, behavioral, and cognitive). Also, the selected items had a good fit and no indications of DIF. The abbreviated measure and its Wright Map are presented in Appendixes A and B. 
Table 5 shows a comparison of the reliability between the TRRES (10 items) and the TRRES-A (3 items). It was observed that the TRRES-A has a good reliability (EAP= 0.79; Cronbach’s alpha= 0.87). Furthermore, it was observed that adding seven items only marginally increases the reliability: a change from .79 to .83. 
Table 5[footnoteRef:2] [2:  As noted earlier, EAP values are person disposition estimates associated with Item Response Theory (IRT) calibrations. However, given that the majority of the literature in this field has relied on Classical Test Theory (CTT), Cronbach’s alpha estimates have been included as a reference point.] 

Comparison of Reliability Coefficients for Different Models
	 
	EAP
	Cronbach's Alpha

	10 Items with Polytomous Scoring
	0.829
	0.963

	3 Items with Polytomous Scoring
	0.789
	0.872



Discussion
A Reliable Instrument
The thorough psychometric assessment of the instrument demonstrated that the TRRES stands out as a valid and reliable instrument to measure students’ reading engagement. The construct map serves as a qualitative reference for stakeholders who promote reading engagement. The face validity of the TRRES, as assessed through consultations with teachers and experts, underscores the instrument's reliability, observability, and lack of bias from the perspective of educators. The feedback from a panel of five Chilean experts, which included both researchers and teachers, attests to the measure's relevance, cultural appropriateness, and clarity, reinforcing its practical application in diverse educational settings. The instrument proved to be fair in its assessment of reading engagement, regardless of students’ gender.
Moreover, the reliability values obtained for the full and abbreviated questionnaire demonstrate the robustness and efficiency of the TRRES in capturing the multifaceted nature of reading engagement. Future research should continue to explore the integration of such instruments into diverse educational settings, comparing their effectiveness and utility across different cultural and linguistic contexts to further validate and refine these tools.
Dimensions of Reading Engagement
The TRRES’s investigation into reading engagement, theorized as multidimensional by Lee et al. (2021), revealed a unidimensional construct. Although the theory suggested multiple subdimensions, the high correlations among these domains (r = .96 - .99) and the deviance, AIC, and BIC statistics indicate that reading engagement is underpinned by a single dimension. This finding highlights the interconnectedness of behavioral, cognitive, and social aspects, contributing to a holistic understanding of reading engagement.
This study is unique in its rigorous application of IRT analyses to test the supposed multidimensionality of reading engagement. While a teacher can easily see distinct actions that pertain to engaged readers (e.g. they read frequently, they talk about books with others, they are willing to spend some time grappling with a difficult text, etc.), the word "dimension" might be better avoided, as it carries psychometric implications that have not been confirmed with real data. The word "facet", as a distinguishable aspect of something broader, might be a better word to describe those different actions that characterize engaged readers. 
The discovery of its unidimensionality offers practical benefits: reading engagement can be more easily promoted as a unified concept rather than a complex, multidimensional one. This simplification could be advantageous for practitioners and policymakers, as it implies that these dimensions work together and are not distinctly separable in practice. The data suggest that engaged readers exhibit behaviors, cognitive efforts, and social interactions that are all facets of the same underlying construct. Moreover, even when teachers can only observe certain facets, this study suggests that the other facets are likely to exist, reinforcing the validity of using few observable behaviors to infer overall engagement.
For pedagogical purposes, recognizing the synergy among these facets is crucial. Interventions targeting one facet could positively influence the others. For example, enhancing the social facet through book clubs or discussion groups could also improve behavioral and cognitive engagement, as students become more habitual readers and engage more deeply with texts. Future research should continue exploring the interplay between these facets, particularly how interventions aimed at specific aspects of engagement can impact overall reading behavior.
Practical Implications
The findings from this study indicate that the TRRES is well-suited for measuring students' reading engagement. Practitioners in search of a comprehensive instrument that facilitates informed decision-making will find the TRRES particularly useful.
Additionally, the abbreviated form (TRRES-A) offers practicality for frequent measurement of reading engagement, without sacrificing reliability. For educators who aim to regularly monitor student engagement without overburdening their workload, the TRRES-A offers a viable solution. Its brevity allows for the repeated assessment of reading engagement, facilitating timely interventions and support tailored to students' needs. This feature is particularly advantageous in fostering an engaging reading environment and identifying students who may require additional encouragement or resources to enhance their reading engagement.
Researchers, on the other hand, can leverage the TRRES-A's efficiency for large-scale studies or for interventions designed to enhance reading engagement, where frequent assessments are necessary but should not detract from the intervention itself. Results suggest that TRRES-A, despite its abbreviated nature, remains a powerful and reliable tool for measuring reading engagement.
This balance between brevity and reliability is crucial in research contexts where the frequency of measurement can enhance longitudinal studies or interventions aimed at improving reading engagement. The instrument’s ability to maintain high reliability with fewer items aligns with the findings from previous research, such as Wigfield et al. (2008), who also aimed for a reliable, abbreviated instrument. Future studies should explore the application of the TRRES-A across diverse educational contexts and populations to further validate its utility and effectiveness. 
Addressing Low-Engaged Readers: The Imperative of Fine-Grained Analysis
The TRRES has proven to be a highly reliable instrument for distinguishing between high and low levels of engagement, presenting a valuable tool for practitioners aiming to identify students who may need additional intervention. However, the TRRES may not be the best instrument for detecting the effects of small changes or interventions. This is because such small effects may require sensitivity to minor upward shifts within the low engagement spectrum, which the TRRES might not effectively capture due to its higher margin of error for students in this range compared to those in the higher end of the continuum.
This finding, revealed through Wright Map analysis, underscores the importance of applying rigorous measurement approaches in instrument development. To our knowledge, no other instrument designed to assess reading engagement has provided such a nuanced analysis of its margin of error across the spectrum it measures. This gap represents a significant oversight in the field, as such analyses are crucial for understanding how an instrument performs across different segments of a population, thereby informing for which population and under what circumstances it will be most useful.
The necessity of employing detailed analyses extends beyond the scope of the TRRES. There is a pressing call for future research. This research should not only focus on refining existing measures to capture the full spectrum of reading engagement but also on the methodological rigor involved in instrument validation. Granular analyses should become a standard part of the development and evaluation process for educational measures. Such analyses will contribute to a better match between usability and construction of instruments.
Conclusion
The TRRES stands out as a robust and reliable instrument to assess students’ reading engagement. Its development, underscored by a comprehensive psychometric evaluation and enriched through feedback from a panel of Chilean experts, ensures that the instrument is not only robust but also culturally sensitive and appropriate for diverse educational contexts. The estimated unidimensionality of the instrument offers an alternative view of reading engagement, previously considered as multidimensional. This finding highlights a holistic view of the construct that advocates for the use of comprehensive strategy in educational interventions aiming to increase reading engagement.
The identification of a gap in the instrument's ability to discriminate among lower-engagement readers through fine-grained analyses like the Wright Map points to an area for future research. This emphasizes the ongoing need for methodological rigor and sensitivity in the development of educational measures, ensuring that they are inclusive and capable of guiding effective interventions across the full spectrum of student engagement. Also, as a teacher-reported instrument, the TRRES would likely benefit from being complemented with results obtained from self-reported measures, to depict a more comprehensive picture of students’ reading engagement.
Nevertheless, despite its limitations, the TRRES emerges as a practical asset for educators and researchers, balancing the need for brevity and thoroughness in measuring reading engagement. Its design caters to the practical demands of educational settings, allowing for frequent and efficient assessments without sacrificing the depth of insight into students' engagement levels.
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Appendix A
TRRES Full Spanish Version
	Number
	Item
	Domain

	1
	Pide recomendaciones de libros al profesor y/o a sus compañeros. 
	Social

	2
	Hace preguntas sobre los libros y textos que lee.
	Cognitive

	3
	Termina sus lecturas antes que sus compañeros.
	Behavioral

	4
	Se le ve leer habitualmente.
	Behavioral

	5
	Se le escucha hablar de libros.
	Social

	6
	Se deja atrapar rápidamente por la lectura.
	Cognitive

	7
	Se concentra con facilidad cuando lee.
	Cognitive

	8
	Participa activamente en discusiones orales sobre libros o textos (ej. manifiesta su opinión, fundamenta con evidencias, etc.)
	Social

	9
	Cuando escribe acerca de un libro o texto, sus escritos demuestran un análisis profundo (ej. hace inferencias, asocia ideas, da ejemplos del texto, etc.)
	Cognitive

	10
	Cuando se le dan opciones de lectura, tiende a elegir libros o textos más complejos o largos que sus pares.

	Cognitive



Appendix B
TRRES-A (Spanish Version)
	Number
	Item
	Domain

	1
	Se le escucha hablar de libros.
	Social

	2
	Se le ve leer habitualmente.
	Behavioral

	3
	Se concentra con facilidad cuando lee.
	Cognitive




Appendix C
Wright Map for Abbreviated Version
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