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A Theory of Action 

for 

The Lexile
®
 Framework for Reading and The Quantile

®
 Framework for Mathematics 

 

 This document presents an evidence-based justification for using The Lexile Framework 

(LF) for Reading and The Quantile Framework (QF) for Mathematics to improve student 

achievement and facilitate academic growth toward college and career readiness.  This theory of 

action for the LF/QF posits that certain aspects of usage have predictable effects on student 

affect and behaviors, which in turn influence student reading comprehension and mathematical 

understanding in a manner that is quantifiably related to readiness for college and career.  As 

background for understanding the theory of action, it will be helpful to acknowledge some 

fundamental characteristics of the LF and QF. 

Characteristics of the LF/QF 

 The Lexile Framework (Stenner, H. Burdick, Sanford, & Burdick, 2007) and the Quantile 

Framework (MetaMetrics, 2009) were both designed with the primary motivation of linking 

assessment with instruction.  They accomplish this goal through an application of conjoint 

measurement—i.e., calibrating both student ability and learning task demand to a common scale.  

Thus, both student reading ability and text complexity are measured with a common scale using 

the Lexile Framework; similarly, both student mathematical ability and the difficulty of 

mathematics skills and concepts are measured with a common scale using the Quantile 

Framework.   

 The instructional implications of using the LF/QF are that readers can be matched with 

texts of appropriate difficulty and mathematics instruction can be differentiated by matching 

mathematics students with appropriate mathematics skills and concepts.  Consequently, a signal 

feature of the Lexile Framework and the Quantile Framework is that the student experience 
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(reading, learning mathematics) can be moderated to control the student’s perceived challenge 

and likely success.  This is possible because the psychometric relationship between person ability 

and task difficulty is expressed via a Rasch measurement model.  When an individual with a 

specific reading ability reads a book with a specific text complexity measure, the Rasch model 

quantifies the resulting reading comprehension rate.  Similarly, when a student with a specific 

mathematics ability is instructed on a mathematical skill or concept of a specific difficulty, the 

Rasch model quantifies the resulting mathematical understanding.  Thus, comprehension and 

understanding can be scientifically controlled by judicious selection of reading materials or 

mathematical content to match the individual’s reading ability or mathematical ability, 

respectively. 

 The Lexile scale and the Quantile scale are both developmental scales.  Thus they were 

designed to measure student growth in reading ability and mathematics ability across grades in 

school and across the age-span from beginning learner to adult.  Similarly, both scales were 

constructed to measure the difficulty of reading materials and mathematical skills and concepts 

as they are typically encountered in schooling and the world at large, ranging from beginning 

reader/mathematics materials to materials characteristic of high school and postsecondary 

contexts. 

 A schematic representation of the LF/QF Theory of Action appears in the appendix.  The 

components of the theory of action are described below, generally moving from top to bottom 

and from left to right in the schematic. 
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Aspects of Using the LF/QF 

Differentiation of Learning and Instruction 

 Student learning is facilitated when instruction and practice are tailored to the 

individual’s abilities (Vygotsky, 1978).  For example, when students read texts that are 

sufficiently aligned with their personal reading ability, it facilitates reading practice, increases 

reading comprehension , reduces frustration, optimizes learning and further enhances their 

reading ability and their reading growth (Cain, Oakhill & Lemmon, 2004; Crawford, 1978; 

Fisher et al., 1978; Five, 1986; Heibert, 1998; Jenkins, Stein & Wysocki, 1984; O’Connor, 

Swanson & Geraghty, 2010; O’Connor et al., 2002; Squires, Huitt & Segars, 1983).  Similarly, 

when mathematics instruction is differentiated and targeted to individual students’ mathematical 

abilities, student achievement and growth are improved (Clements, Sarama, Spitler, Lange, & 

Wolfe, 2011; Gavin, Casa, Adelson, Carroll, & Sheffield, 2009; Poncy, Fontenelle, & Skinner, 

2013; Matthews, Ritchotte, & McBee, 2013; McCoach, Gubbins, Foreman, Rubenstein, & 

Rambo-Hernandez, 2014; Tieso, 2005).  Because differentiation and targeting optimize the 

balance between challenge and success, students can experience the efficacy of their own 

learning efforts, thereby reinforcing a growth mindset (Dweck, 2008).  Furthermore, aligning the 

cognitive demands of learning materials with students’ growth trajectories facilitates student 

growth and may help students set personal growth goals as well (Martin, 2015; Mok, McInerney, 

Zhu & Or, 2014).  

 Accordingly, the LF/QF Theory of Action posits that using the LF/QF to optimally 

differentiate learning and instruction improves student ability and growth and also contributes to 

a growth mindset. 
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Feedback 

 Periodic assessments document student progress and enable parents and teachers to 

ensure that students continue to read texts at their level over time.  As the reader improves, new 

material with higher Lexile measures can be chosen to match the growing reader ability.  This 

results in a constantly growing person measure, thus keeping the comprehension rate at the most 

productive level.  The Lexile Framework helps to locate a reader’s “edge” so that the reader can 

be exposed to text that plays on that edge.  When this approach is followed in any domain of 

human development, the edge moves and the capacities of the individual are enhanced.   

 Similarly, a Quantile measure for a student can help parents and teachers better 

understand which skills and concepts the student is ready to learn because the Quantile 

Framework also measures skills and concepts.  When a student’s measure matches the measure 

of a particular skill, he or she is ready to learn that skill.  The QF also points to the precursor 

skills and concepts that a student should have already learned and points the way to those 

concepts and skills that lie ahead for the student.  By tracking Quantile measures over time, one 

can monitor students’ progress in mathematics, ensuring appropriate preparation for their college 

and career goals.  

 Within any classroom, students have varying mathematical levels.  Most classroom 

grades and tests just inform the teacher about how students are doing on the specific content 

currently being taught.  However, the student Quantile measure tracks student growth in K-12 

mathematics regardless of grade level or course, a unique property of Quantile measures.  The 

Quantile scale spans mathematics difficulty from kindergarten to calculus.  Thus, Williamson 

and Simpson (2013) could analyze student academic growth across Grades 3-11 when 

mathematics scores from end-of-grade and end-of-course tests were calibrated to the Quantile 
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Framework.  (In earlier research, MetaMetrics (2011) established the tenability of the approach 

for both reading and mathematics constructs.)  Williamson (2016) shows how the Quantile scale 

makes it possible to simultaneously (a) track student mathematics growth across time, (b) 

compare student growth to the difficulty of K-12 mathematics text book lessons and (c) assess 

student growth in terms of the mathematical demands of college and career readiness.   

 The developmental nature and psychometric characteristics of the Lexile scale arguably 

make it a preferred choice for the measurement of student reading growth because it is a 

scientifically constructed scale that can sustain testable and falsifiable research hypotheses 

related to its quality of measurement (Briggs, 2013).  Williamson (2015) used the Lexile scale to 

explicate growth on a common metric for ten successive six-wave panels of longitudinal data 

spanning multiple editions of tests.  He further demonstrated how the Lexile scale enabled 

comparisons of student reading growth with text-complexity requirements during K-12 education 

and showed how student growth could be viewed in relation to postsecondary text-complexity 

requirements associated with college and career.   

 Periodic assessments with vertical scales provide unique interpretability with respect to 

student growth.  Furthermore, conjoint measurement yields instructionally useful information for 

students, parents and teachers particularly in support of differentiation and targeted learning 

experiences.  Viewing student growth in the context of postsecondary reading and mathematics 

requirements further empowers students to plan for their future.  Our theory of action posits that 

such feedback contributes to student motivation to aspire toward their postsecondary endeavors 

in a more thoughtful and systematic way.  
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Interest 

 When students choose what they wish to read based on their interests, they experience 

increased motivation and engagement, as evidenced by more time spent reading and a greater 

number of books read (Kim, 2007; Guthrie, Hoa, Wigfield, Tonks, and Perencevich, 2006; 

Guthrie & Humenick, 2004; Ivey and Broaddus, 2001).  Furthermore, when students are given 

control over aspects of their learning, they exhibit independent thinking and assume greater 

personal responsibility for their activities (Guthrie & Davis, 2003), which may be taken as 

evidence of engagement.  Also, Greenberg (1970) found that access to materials affected reader 

motivation.  Thus our theory of action posits that access, choice and interest directly influence 

motivation and engagement. 

Diversity 

 The ability to provide targeted reading and mathematics learning experiences while 

offering content that accommodates the individual interests of students presumes a diversity of 

reading materials and mathematics skills and concepts that have been calibrated to the LF/QF 

scales.  An ample diversity of reading materials is available because extensive text measurement 

has been conducted for decades.  MetaMetrics partners with over 200 publishing companies and 

has measured the text-complexity of more than 150,000 books. We also partner with the nation’s 

largest periodical database service providers, including EBSCO, GALE and ProQuest, to provide 

Lexile measures for newspaper and magazine articles, as well as encyclopedia and reference 

content.  Through these partnerships, more than 100 million articles and websites have received 

Lexile measures. 

 The Quantile Framework ensures an adequate diversity of mathematical content by an 

extensive curricular framework of pre-requisite and impending Quantile Skills and Concepts 
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(QSCs).  The Quantile Framework defines over 550 QSCs.  Each QSC has a Quantile measure 

that indicates its cognitive difficulty or solvability.  As cognitive difficulty of the skill increases, 

so does the Quantile measure.  Quantile measures are based on introductory instruction.  So, if a 

student Quantile measure is close to the skill Quantile measure, then the student should likely be 

ready to learn about that skill when it is first taught.  There is much more information embedded 

in the Quantile Framework and its QSCs for teachers to use.  All of the QSCs are organized into 

a web of knowledge clusters, by measure as well as mathematical content.  Educators can search 

the Math Skills Database for QSCs using their own state curricular standards. The database 

contains targeted, free resources appropriately matched to students by Quantile measure and 

math content.  Through partnerships with publishing companies, more than 400 textbooks and 

more than 80,000 lessons and resources have received Quantile measures. 

 Diversity of reading and mathematical materials supports differentiation, targeting and 

student interest-driven learning.  Accordingly, our theory of action posits that content diversity 

also supports and influences motivation and engagement. 

Student Affect and Behaviors 

Growth Mindset 

 Growth mindset (Dweck, 2008) is the implicit belief that inherent qualities like reading 

ability or mathematics ability are malleable attributes that can be improved through work and 

effort.  “The passion for stretching yourself and sticking to it, even (or especially) when it’s not 

going well, is the hallmark of the growth mindset” (p. 7).  Research results have established that 

a growth mindset has positive effects on reading achievement and mathematics achievement; it 

narrows gender and racial achievement gaps by reducing stereotype threat; causes students to 
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value schooling; and increases enjoyment of academic work (Aronson, Fried & Good, 2002; 

Good, Aronson, & Inzlicht, 2003; Boaler, 2016; Mindset Works, Inc., 2016).  

 What’s more, Dweck (2008) says that people with a growth mindset are “open to 

accurate information” about their abilities; in fact, they feel a need for accurate information 

about their current abilities “in order to learn effectively” (p. 11).  Receptivity to feedback and 

willingness to engage in self-monitoring behavior are supportive mechanisms for motivation and 

engagement and lay the groundwork for setting and pursuing cognitive goals such as college and 

career readiness. 

 Blackwell, Trzesniewski, and Dweck (2007) demonstrated that an intervention to 

influence growth mindset resulted in junior high school students improving their growth in 

mathematics achievement showing that “even a brief targeted intervention, focusing on a key 

belief, can have a significant effect on motivation and achievement” (p. 258). 

 Our theory of action posits that a growth mindset creates and sustains motivation and thus 

leads to engagement.   

Motivation 

 Wigfield and Guthrie (1997) found that reading motivation predicts breadth and amount 

of reading, even when controlling for past reading habits.  Furthermore, aspects of intrinsic 

motivation (e.g., curiosity, involvement, importance of reading, and reading work avoidance) 

were better predictors of breadth and amount of reading than were extrinsic motivating factors 

(e.g., competition in reading, recognition for reading, and reading for grades).  Guthrie (2004) 

confirmed that intrinsic motivations increase the amount of reading time (an indicator of 

engagement) and contribute more strongly to achievement than extrinsic incentives.  In essence, 
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when students are motivated to read, their reading engagement increases (Baker & Wigfield, 

1999; Guthrie, Wigfield, Metsala & Cox, 1999).  

 Thus our theory of action posits that motivation leads to engagement. 

Engagement 

 There is a strong relationship between reading engagement and student cognitive 

outcomes related to reading, including proficiency with vocabulary, reading comprehension, and 

going beyond surface features of texts to draw inferences and form deeper understandings.  

(Guthrie, 2004; Guthrie et al., 2001; Jalongo, 2007; Kirsch et al., 2002; Fischer et al., 1978; 

Schiefele, 1991; and Wigfield & Guthrie, 1997).  Furthermore, Guthrie & Davis (2003) found 

that when students are given control over aspects of their learning, they are more likely to 

manifest independent thinking and assume increased personal responsibility—forms of 

engagement that logically could enhance student learning.  Accordingly, our theory of action 

posits that engagement leads to improvements in achievement and growth for both reading and 

mathematics. 

Student Cognitive Outcomes 

 Our theory of action posits that when differentiated, targeted reading and mathematics 

learning experiences are supported by periodic quantitative feedback, interest-driven choice and 

diversity of reading materials and mathematical content, then a growth mindset is encouraged, 

motivation and engagement are more likely and achievement improves.  There is growing 

evidence to support this theory of action.    

 Hanlon (2013) examined the effects of deliberate reading practice on reading ability, in 

the context of an educational technology platform that provided feedback, self-selection of 

reading material based on individual interests, and a diversity of reading material from which to 
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choose articles targeted to the reader’s ability.  Controlling for initial reading ability and socio-

economic status, Hanlon found that participating students who had more deliberate practice grew 

faster and reached a higher estimated ability than participants who engaged in less deliberate 

practice.   

 In a study with middle school students who experienced a similar reading learning 

platform for 15 months, Gierada and Berger (2012) found that students’ estimated reading ability 

increased approximately 1L (one Lexile) beyond normal growth for every reading encounter.  

Williamson, Tendulkar, Hanlon, and Swartz (2012) further analyzed the data to explore how 

long-term growth was affected by treatment exposure.  They discovered that changes in the 

velocity and acceleration of the average student growth curve were coincident with treatment 

exposure.  In addition to being statistically significant, the impact on the acceleration of growth 

was substantively notable because, on average, previously decelerating growth was replaced by 

accelerating growth during the treatment time frame. 

 Some educational vendors have created successful commercial online learning platforms 

based on theories of action and usage features that incorporate some aspects of the LF/QF 

Theory of Action.  Achieve3000 (2015) and LightSail (LightSail & MetaMetrics, 2016) have 

built large user bases and have garnered numerous awards and recognitions for their literacy 

solutions.  Think Through Math (Meyer, Steuck, Miller, & Kretschmer, 2015) has had similar 

success with mathematics instruction.  Each vendor provides on its respective website evidence 

of efficacy for student achievement and learning outcomes, including affective and behavioral 

precursors for successful learning. 

 The LF/QF Theory of Action leads naturally toward the attainment of college and career 

readiness.  The LF provides measurement of both readers and texts.  A text is quantified in terms 
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of its text complexity; a developing reader is quantified in terms of his or her reading ability, 

which is manifested as reading comprehension when confronted with particular texts.  Similarly, 

the QF also provides measurement of both individuals and mathematics content.  A mathematics 

lesson is quantified in terms of the difficulty of the skills and concepts contained in it; a 

developing mathematician is quantified in terms of mathematics ability, which is manifested as 

mathematical understanding of specific mathematics content.  Because a single scale (the Lexile 

scale) is used to measure both readers and texts, it becomes possible to gauge an individual’s 

developing reading ability with respect to specific texts he or she may encounter in the future, for 

example in college or in a particular career.  Similarly, because a single scale (the Quantile scale) 

is used to measure both persons and mathematical content, it becomes possible to gauge an 

individual’s developing mathematics ability with respect to specific mathematics skills and 

concepts he or she may encounter in college or in a career.   

 Reading ability and mathematics ability are implicitly assumed in college and career 

contexts by virtue of the reading materials and mathematics content that typify the cognitive 

requirements in those endeavors.  Thus to the extent that college and career readiness are 

predicated on the presence of sufficient reading comprehension and mathematical understanding, 

it is possible to quantify college and career readiness in terms of the reading ability and 

mathematics ability that would be sufficient to allow students to enter those contexts with 

confidence.  Concomitantly, reading ability and mathematics ability should enhance student 

learning in other content areas where those abilities are central to comprehension and 

understanding.  Accordingly, our theory of action posits that reading comprehension and 

mathematical understanding are necessary for college and career readiness; and, similarly, that 

reading comprehension and mathematical understanding enhance student learning in other 
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content areas, which in turn also may improve college and career readiness to the extent that 

general knowledge and understanding are beneficial for students entering college and career.  

College and Career Readiness 

 It becomes concretely apparent how the LF/QF Theory of Action facilitates college and 

career readiness when one considers the research on postsecondary reading and mathematics 

requirements.  For example, the median text-complexity of postsecondary reading materials is 

1300L and the typical text difficulty (i.e., the middle 50% of the postsecondary text-complexity 

distribution) extends from 1200L to 1380L (Stenner, Sanford-Moore & Williamson, 2012).  

Thus, students who wish to transition to college or career with confident ability to read typical 

materials associated with those postsecondary endeavors may wish to consider the difficulty of 

postsecondary reading materials as an aspirational goal for their K-12 reading growth.  Similarly, 

the analogous range of mathematics abilities associated with college and career readiness is 

1220Q-1440Q with the median mathematics difficulty being 1350Q (Williamson, Sanford-

Moore & Bickel, 2016).  Mathematics students can use this quantitative information to gauge 

their abilities and their progress relative to their aspirational goals as they complete their public 

schooling.  Students can even compare their abilities to the content demands associated with 

individual careers (Williamson & Baker, 2013). 

Summary 

 MetaMetrics persistently strives to improve the measurement of student cognitive 

abilities (Smith, 2009) and continues to look for useful and appropriate ways and to link 

assessment with instruction.  One of the potentially promising applications under development is 

a program called Growth Planner, which will allow students to monitor their reading ability or 

their mathematics ability as they progress through school toward college and career readiness.  
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Using Growth Planner, students can enter their Lexile or Quantile measures and learn how their 

growth aligns with postsecondary reading or mathematics requirements.  Growth Planner may 

eventually become an integrated aspect of usage for the LF/QF because of its potential for 

enhancing the usefulness of periodic feedback and motivating students to monitor and engage in 

understanding the implications of their achievement and growth.  In that light, Growth Planner 

promises to provide additional support for the LF/QF Theory of Action. 
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