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OVERVIEW OF ACCELERATED READER

Accelerated Reader (AR) is a computerized progress-monitoring assessment and 
personalized practice tool that provides reliable and valid feedback on comprehension 
of books and other materials that students have read. For students, this feedback is 
motivational (Husman, Brem, & Duggan, 2005; Sadusky & Brem, 2002; Samuels & 
Wu, 2003). For teachers, this assessment information is used to carefully monitor and 
guide each student’s independent reading practice (Borman & Dowling, 2004; Paul, 
2003).

Guided independent reading practice is in-class reading practice during which the 
teacher guides students to books at appropriate levels, closely monitors their progress, 
and intervenes with appropriate instruction when necessary. Accelerated Reader is 
intended to enable guided independent reading through the assessment information it 
generates, and teachers are encouraged to arrange frequent meetings with students to 
discuss their book selection, reading, and quiz scores (Paul, 2003). Guided 
independent reading practice has been shown to accelerate reading growth for all 
students, regardless of ability (Borman & Dowling, 2004; Holmes, Brown, & Algozzine, 
2006; Nunnery & Ross, 2007; Nunnery, Ross, & Goldfedder, 2003; Nunnery, Ross, & 
McDonald, 2006; Paul, 2003; Samuels & Wu, 2003; Topping, Samuels, & Paul, 2007).

Accelerated Reader helps teachers closely monitor several types of reading practice 
recommended by the National Reading Panel (National Institute of Child Health and 
Human Development, 2000), including reading aloud, paired reading, and 
independent reading. Accelerated Reader quizzes are available on thousands of trade 
books and all major reading textbooks. The feedback provided by the quizzes supports 
direct, explicit, systematic reading instruction.

There are three main steps to Accelerated Reader:

1. The student reads a library or textbook selection.

2. The student takes an Accelerated Reader quiz on a computer, which assesses the 
student’s comprehension of key elements of the book’s content. Accelerated 
Reader immediately scores the quiz, manages all record-keeping tasks, and 
generates detailed reports describing student performance and progress toward 
goals.

3. Teachers (as well as administrators and parents) can use the reports to guide 
instruction, monitor the student’s independent reading, and help the student 
select appropriate reading materials.

Four types of reading quizzes are available—Reading Practice, Vocabulary Practice,1 
Literacy Skills, and Other Reading (textbook quizzes). Some quizzes are available in 
Spanish language and Recorded Voice versions. Quiz titles are purchased from 
Renaissance Learning and may be installed at the school by users.

1. Information on Vocabulary Practice Quizzes is not included in this booklet because they are relatively 
low in number and were not included in the Accelerated Reader system at the time that data were 
collected for the reliability and validity analyses presented here. Descriptions of all types of quizzes are 
included later in this section.
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Accelerated Reader Supports Reading First

. .
 . 

. .
Accelerated Reader may be used with any core or supplemental reading curriculum. 
Although it is not by itself a curriculum, Accelerated Reader should be used according 
to Renaissance Learning’s recommended best classroom practices (formerly known 
collectively by the term “Reading Renaissance”). Those best practices are outlined in 
“The Purpose and Intended Use of Accelerated Reader” on page 5 and described in 
more detail in Getting Results with Accelerated Reader (Renaissance Learning, 2008). 
Several experimental and quasi-experimental studies have demonstrated the 
effectiveness of Accelerated Reader when implemented according to best classroom 
practices (Holmes & Brown, 2003; Nunnery, Ross, & McDonald, 2006; Sadusky & 
Brem, 2002; Samuels & Wu, 2003; Vollands, Topping, & Evans, 1999). Accelerated 
Reader also is a component of Read Now Power Up!™, a scientifically research-based 
reading intervention for struggling readers in grades 5–9.2

The information provided in this booklet applies regardless of the context in which 
Accelerated Reader is used.

Accelera ted  Reader  Suppor ts  Reading F i rs t

Reading First, a component of the No Child Left Behind Act, provides funding to 
support scientifically-based classroom reading instruction from kindergarten through 
grade 3. Accelerated Reader quizzes are heavily integrated with the textbooks 
approved for use in Reading First schools.

Major textbook publishers (approved to use state Reading First funds) have partnered 
with Renaissance Learning to create Accelerated Reader textbook quizzes for every 
type of text passage within a basal reader. (Note that in this booklet, textbook quizzes 
are categorized as “Other Reading Quizzes”; see page 18.) Specifically, textbook quizzes 
are available for text directly tied to instruction, text read aloud to students, text for 
paired reading, and text read independently. Many teachers choose to use the 
Accelerated Reader textbook quizzes instead of the textbook’s embedded assessments 
to monitor progress on daily classroom-based activities included within the textbooks.

Accelerated Reader quizzes ensure that independent reading advocated by these 
textbooks is accountable. It is important to make a distinction between independent 
reading without feedback/accountability (unguided) and with feedback/accountability 
(guided). The guidance provided to states by the U.S. Department of Education for 
Reading First notes that reading researchers, such as the National Reading Panel 
(National Institute of Child Health and Human Development, 2000), have found no 
evidence of the effectiveness of unguided independent reading practice or sustained 
silent reading—that is, reading with minimal or no feedback or accountability. 
Consequently, the U.S. Department of Education’s guidance to states applying for 
Reading First funds discourages states from promoting this practice. On the other 
hand, recently published reports have called for more guided student reading practice 

2. Read Now Power Up! was released in October 2005. It combines the instructional materials and books 
of Steck-Vaughn® (an imprint of Harcourt Education) and the progress-monitoring assessment 
technology of Renaissance Learning. See http://www.renlearn.com/ReadNowPowerUp/ for more 
information.
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Platforms: Standalone and Renaissance Place

. .
 . 

. .
(Brozo, Shiel, & Topping, 2007/2008; Gambrell, 2007; National Endowment for the 
Arts, 2007).

However, as mentioned previously, Accelerated Reader promotes guided independent 
reading practice—reading with feedback and accountability—which has been shown to 
improve student reading ability (Borman & Dowling, 2004; Holmes, Brown, & 
Algozzine, 2006; Nunnery, Ross, & Goldfedder, 2003; Paul, 2003; Samuels & Wu, 
2003). Many of the textbooks approved by states for purchase with Reading First 
funds also encourage independent reading, and Accelerated Reader quizzes are the 
mechanism for feedback on that reading. For example, Scott Foresman’s Reading 
(2004) incorporates several trade books to be read independently, in pairs, or in small 
groups to improve fluency, vocabulary, and comprehension. There are Accelerated 
Reader quizzes for each of the selections in Scott Foresman’s trade book library. These 
quizzes were specifically designed to make the trade book reading accountable.

Plat forms:  Standalone and Renaissance P lace

Accelerated Reader is available both as a standalone software program and as part of 
Renaissance Learning’s Renaissance Place Web-based database. Renaissance Place is 
the integrated, Web-based information system that enables educators to centralize all 
their Renaissance software, student information, and state test scores into a single, 
Web-accessible database. It stores three levels of student information:

Formative Classroom Processes provide daily, even hourly, feedback on students’ 
task completion, performance, and time on task. Accelerated Reader is a formative 
classroom assessment system. Other Renaissance Learning formative classroom 
assessment systems include Accelerated Math, English in a Flash, MathFacts in a 
Flash, and NEO 1 and NEO 2 laptops.

Interim/Periodic Assessments help educators match the level of instruction and 
materials to the ability of each student, measure growth throughout the year, predict 
outcomes on mandated state tests, and track growth in student achievement 
longitudinally, facilitating the kind of growth analysis recommended by state and 
federal organizations. Renaissance interim/periodic assessments include STAR 
Reading, STAR Early Literacy, and STAR Math.
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Summary: What Accelerated Reader Is and Is Not

. .
 . 

. .
Summative Assessments provide quantitative and qualitative data in the form of 
high-stakes tests. The best way to ensure success on summative assessments is to 
monitor progress and adjust instructional methods and practice activities throughout 
the year using formative processes and interim/periodic assessments. 

The state accountability assessments mandated under No Child Left Behind are the 
most obvious examples of high-stakes tests. An effective way to ensure success on 
high-stakes tests is through the proper use of formative processes and 
interim/periodic assessment data.

Summary:  What  Accelerated  Reader  Is  and Is  Not

Accelerated Reader:

• Is not a core curriculum or supplemental reading program. It is a progress-
monitoring and personalized practice tool that can be used with any core reading 
curriculum or supplemental reading program. It supports direct, explicit, systematic 
reading instruction.

• Does not promote unguided reading practice or sustained silent reading, of which 
reading researchers have found no evidence of effectiveness. Rather, Accelerated 
Reader enables guided independent reading practice, which has been shown to 
improve reading growth for all students (Borman & Dowling, 2004; Holmes, Brown, 
& Algozzine, 2006; Nunnery, Ross, & Goldfedder, 2003; Paul, 2003; Samuels & Wu, 
2003).

• Does not take the place of a teacher or provide reading instruction. Rather, the 
feedback provided by Accelerated Reader quizzes can inform and support direct, 
explicit reading instruction.

• Is not a general assessment of reading ability. It assesses whether students have read 
books or selections of text, and indicates the extent to which they comprehended 
what they have read. It also tracks the amount of text read and comprehension 
scores over time, which can be used for goal-setting and progress-monitoring 
purposes.
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THE PURPOSE AND INTENDED USE OF 

ACCELERATED READER

As a progress-monitoring system that promotes guided independent reading practice, 
Accelerated Reader software serves three primary purposes:

• AR provides quick and accurate assessments of whether students have read and 
understood trade books that they have selected and textbook passages that have 
been assigned to them.

• It assigns point values for each AR Reading Practice Quiz taken. Point values are a 
factor of book level and performance on quizzes. Points accumulate during the 
school year, and are a way for teachers to monitor students’ reading volume.

• The system tracks student performance on AR quizzes over time.

AR provides a way for educators to monitor and guide reading practice and ensure 
success for their students through goal setting, which is described below and on the 
following pages.

Goal  Set t ing

There are three key components of goal setting with Accelerated Reader:

• Quality (or level of success) of reading practice

• Quantity of reading practice

• Book level (or level of challenge)

To assist educators in establishing appropriate goals for their students in these areas, 
the Accelerated Reader Goal-Setting Chart was created. The chart, shown in Table 1 on 
the next page, helps educators set individual goals for AR Reading Practice Quizzes, 
quantity of AR points earned, and book level ranges. The guidelines for setting 
individual and classroom goals are supported by research and have been validated 
empirically (Renaissance Learning, 2006c). When combined with educators’ 
professional judgment, they help ensure the best outcomes for students.

In practice, goal setting and monitoring involve regular communication between the 
teacher and each student throughout the school year. The teacher uses student reading 
performance data from STAR Reading (a standardized test for estimating reading 
ability)3 or a similar assessment to determine the student’s reading level and help the 
student select books that are at an appropriate challenge level—not too easy and not so 
difficult as to be frustrating. The student reads one book at a time and takes an AR quiz 

3. STAR Reading is a computer-adaptive reading test and database that was cited on page 3 as an example 
of a Tier 2 interim periodic assessment. STAR Reading enables educators to quickly and accurately 
assess reading scores for all students, grades 1–12. Detailed reports provide educators with each 
student’s suggested ZPD (Zone of Proximal Development) and other valuable feedback that can be used 
to monitor progress and adjust instructional strategies.
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Goal Setting

. .
 . 

. .
for each book. Based on three factors—the number of words the book contains, the 
reading level of the book, and how well the student did on the quiz—the student may 
receive points following completion of the quiz, which AR records.

Early in each marking period, the teacher and the student complete a form called 
“Student Reading Plan” (see Appendix A on page 55) that indicates the targeted book 
level range and goals for how many points the student should achieve during the 
period. The Goal-Setting Chart below provides guidelines for points by grade 
equivalent score. Teachers use their best judgment to set the goals, based in large part 
on how much independent reading practice they expect the student to complete each 
day. The teacher enters the marking period goals into AR, and the software tracks and 
reports student progress toward those goals. Teachers are encouraged to have brief, 
daily meetings with each student to check on progress and to have longer weekly 
meetings with students to review progress toward goals using the Diagnostic Report 
(see Appendix B on page 56).

Table 1: Accelerated Reader Goal-Setting Chart

Grade 
Equivalent 

Score
Suggested 

ZPDa

a. ZPD = Zone of Proximal Development. See page 7 for a description of ZPD.

60 Min. Daily Practice 30 Min. Daily Practice 20 Min. Daily Practice

Points 
per 

Week

Points 
per 6 

Weeks

Points 
per 9 

Weeks

Points 
per 

Week

Points 
per 6 

Weeks

Points 
per 9 

Weeks

Points 
per 

Week

Points 
per 6 

Weeks

Points 
per 9 

Weeks

 1.0 1.0–2.0 1.7 10.0 15.0 0.9  5.0  7.5 0.6  3.3  5.0

 1.5 1.5–2.5 1.9 11.0 17.0 1.0  5.5  8.5 0.6  3.7  5.7

 2.0 2.0–3.0 2.1 13.0 19.0 1.1  6.5  9.5 0.7  4.3  6.3

 2.5 2.3–3.3 2.3 14.0 21.0 1.2  7.0 10.5 0.8  4.7  7.0

 3.0 2.6–3.6 2.5 15.0 23.0 1.3  7.5 11.5 0.8  5.0  7.7

 3.5 2.8–4.0 2.7 16.0 24.0 1.4  8.0 12.0 0.9  5.3  8.0

 4.0 3.0–4.5 2.8 17.0 25.0 1.4  8.5 12.5 0.9  5.7  8.3

 4.5 3.2–5.0 3.2 19.0 29.0 1.6  9.5 14.5 1.0  6.3  9.7

 5.0 3.4–5.4 3.5 21.0 32.0 1.8 10.5 16.0 1.2  7.0 10.7

 5.5 3.7–5.7 3.9 23.0 35.0 2.0 11.5 17.5 1.3  7.7 11.7

 6.0 4.0–6.1 4.2 25.0 39.0 2.1 12.5 19.5 1.4  8.3 13.0

 6.5 4.2–6.5 4.6 28.0 41.0 2.3 14.0 20.5 1.5  9.3 13.7

 7.0 4.3–7.0 4.9 29.0 44.0 2.5 14.5 22.0 1.6  9.7 14.7

 7.5 4.4–7.5 5.3 32.0 48.0 2.7 16.0 24.0 1.8 10.7 16.0

 8.0 4.5–8.0 5.6 34.0 50.0 2.8 17.0 25.0 1.9 11.3 16.7

 9.0 4.6–9.0 6.3 38.0 57.0 3.2 19.0 28.5 2.1 12.7 19.0

10.0   4.7–10.0 6.9 41.0 62.0 3.5 20.0 31.0 2.3 13.7 20.7

11.0  4.8–11.0 7.6 46.0 68.0 3.8 23.0 34.0 2.5 15.3 22.7

12.0  4.9–12.0 8.3 50.0 75.0 4.2 25.0 37.5 2.8 16.7 25.0
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Average Percent Correct Goal

. .
 . 

. .
Average Percent  Correct  Goal

Both the development and application of goals in Accelerated Reader are based on 
decades of educational research. Researchers have demonstrated that high levels of 
success in academic tasks lead to improved educational outcomes, including large 
gains in reading achievement (Allington, 1984; Betts, 1946; Rosenshine & Stevens, 
1984). Subsequent research has led to conclusions that high rates of success are more 
critical for low-achieving students than for high-achieving students and that high rates 
of success have more significant effects on achievement than engaged time on task 
(Marliave & Filby, 1985).

Level of success in reading practice is measured by percent correct on AR Reading 
Practice Quizzes over time. Renaissance Learning recommends that students average 
85 percent correct or higher on AR Reading Practice Quizzes. Recent research has 
validated the 85 percent correct recommendation by analyzing the relationship 
between reading practice and achievement (Borman & Dowling, 2004; Paul, 2003; 
Topping & Sanders, 2000). This research showed that percent correct on AR Reading 
Practice quizzes is more important to student reading achievement than the amount of 
reading or readability level of books. At all ability levels, students experience greater 
gains in reading achievement as percent correct increases (Renaissance Learning, 
2006c). 

Our research also shows that students who gain the most in reading ability have an 
even higher average than 85 percent. These students score 100 percent on many, if not 
most, of their AR quizzes and average well over 90 percent. Achieving a perfect score 
not only signifies that a student understands the key points of a book, it also motivates 
the student to read more.

ZPD and Book Leve l  Goal

ZPD—or Zone of Proximal Development—is a theoretical concept introduced by the 
Russian child development psychologist Lev Vygotsky (1978). This concept has been 
translated into the realm of independent reading with the development of ZPD ranges 
for student reading. In independent, literature-based reading, ZPD is the range of 
books that will challenge a student without causing frustration or loss of motivation. 
When students read within their currently assigned zone, the portion of the text that 
they know helps them to understand the unknown portion of the text (Paul, 1996).

ATOS Readabi l i ty  Formula for  Books

Every book title or textbook selection that is to be included in the Accelerated Reader 
catalog is assigned a readability level to help teachers and students find appropriate 
books. The ATOS Readability Formula was released by Renaissance Learning in 
partnership with Touchstone Applied Science Associates, Inc. in 2000 as a more 
reliable and accurate alternative to existing readability formulas, which were judged to 
yield inconsistent results due to the way they are calculated. Unlike many other 
readability formulas that take samples of text, ATOS uses whole-text scans to eliminate 
7
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ZPD and Book Level Goal

. .
 . 

. .
sampling error; that is, it calculates the readability of an entire book, not just a few 
samples of text within it.

Other key characteristics of ATOS include the following:

• It employs the three statistics that researchers have found to be most predictive of 
reading difficulty: the number of words per sentence, the number of characters per 
word, and the average grade level of the words in the book.

• It also takes book length into account, which has been confirmed to be an important 
variable based on analysis of a database of more than 30,000 students and nearly 
1,000,000 Accelerated Reader quiz records.

• It is an open system meaning that to make the first match of students to books, 
educators are free to use any standardized test for estimating student reading ability. 
Our Goal-Setting Chart provides the guidance in the form of suggested reading 
ranges that educators need to make the initial match. There is no charge to the user, 
or to book or text publishers for the use of ATOS.

• ATOS Readability Formula has been validated for use with other categories of books 
that present special challenges, including nonfiction books and high-interest/low-
readability books.

• ATOS levels are reviewed for reasonableness based on the characteristics of each 
individual book. Renaissance Learning occasionally makes adjustments based on 
standardized rubrics for certain books where it is obvious that the readability 
formula is not fully accounting for text difficulty. These rubrics are applied to many 
of the classics, including books by English or foreign authors, poems, plays, and 
early American literature. However, these adjustments are applied sparingly. Less 
than one percent of books have been adjusted.

There are separate ATOS formulas for books and text passages, and there are freely 
available ATOS grade-level scales that can be used to convert ATOS book levels into 
100- and 2000-point scales similar to those used by DRP and Lexile, respectively. For 
more information about the ATOS formulas and how they were developed, see 
Renaissance Learning (2006b).

Val idat ion of  ZPD Ranges

The Goal-Setting Chart includes suggested ZPD ranges, which educators can use when 
setting goals with their students (see Table 1 on page 6). ZPD ranges were developed 
and have been updated over the years using actual student reading data. The current 
ranges have been validated based on data from more than 20,000 students during the 
2001–2002 school year. The typical range of books read by students in Renaissance-
certified Model and Master Schools4 and the Goal-Setting Chart ZPD ranges are shown 
in Table 2.

4. The Renaissance Certification program provides professional recognition and support to educators who 
have met clear, objective Renaissance implementation standards. There are two levels of certification to 
achieve: Model Certification, which confirms recommended practices are implemented correctly and 
students are receiving the correct amount of quality reading practice over a 12-week period; and Master 
Certification, which challenges educators to excel even further over an 18-week period.
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ZPD and Book Level Goal
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The student data show that the typical range of books read is consistent with the Goal-
Setting Chart. For lower Grade Equivalent (GE) scores, the Goal-Setting Chart shows a 
slightly narrower range to ensure that these emergent readers are not being over-
challenged. Also, many lower-level books have a controlled vocabulary. Educators 
should use their own judgment to determine if students are capable of reading slightly 
harder books.

For higher GE scores, the goal-setting chart ranges are wider because much good 
literature does not have a very high readability level, but is still appropriate for upper-
level students. For example, The Crucible by Arthur Miller has an ATOS readability 
level of only 4.9, yet the ideas and themes of the play are appropriate for upper-level, 
advanced readers.

Therefore, book readability is not a measure of content appropriateness. In fact, many 
books with lower readability (such as The Crucible) are more appropriate for older 
readers. Decisions on the appropriateness of books for particular students are left to 
the professional judgment of educators and parents. Renaissance Learning classifies 

Table 2: Comparison of ZPD Range to Actual Student Reading from a Sample of 
Students from the 2001–2002 School Year

Grade Equivalent 
Score

Number of 
Students

Readability Level Range of 
Most Books Read by Students

Goal-Setting Chart 
Suggested ZPD Ranges

1.0 3,637 1.1–2.5 1.0–2.0

1.5 2,349 1.6–2.9 1.5–2.5

2.0 2,673 2.0–3.3 2.0–3.0

2.5 3,204 2.4–3.7 2.3–3.3

3.0 2,060 2.7–4.0 2.6–3.6

3.5 1,912 2.9–4.3 2.8–4.0

4.0 1,226 3.1–4.5 3.0–4.5

 4.5 1,459 3.3–4.7 3.2–5.0

 5.0 1,363 3.6–5.0 3.4–5.4

 5.5 1,173 3.8–5.2 3.7–5.7

 6.0   977 3.9–5.5 4.0–6.1

 6.5   744 4.2–5.8 4.2–6.5

 7.0   321 4.4–6.0 4.3–7.0

 7.5   246 4.5–6.1 4.4–7.5

 8.0   359 4.6–6.3 4.5–8.0

 9.0   215 4.6–6.4 4.6–9.0

10.0     90 4.7–6.6   4.7–10.0

11.0     57 4.6–6.8   4.8–11.0

12.0   216 4.8–6.9   4.9–12.0
9
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Point and Time Goals

. .
 . 

. .
all books that have AR Reading Practice Quizzes with an interest level (LG—lower 
grades; MG—middle grades; MG+—middle grades plus; UG—upper grades) to help 
with these decisions. Interest level refers to the sophistication and maturity level of a 
book’s content, ideas, and themes. These levels are based on publisher 
recommendations about the content. The wide ZPD ranges combined with interest 
levels allow established readers flexibility to read interesting, high-quality literature.

Factors  In f luencing ZPD Readabi l i ty  Levels .  

The ZPD ranges are guidelines only. Determining the book readability levels that make 
up a student’s ZPD range is a two-step process. First, educators match students to 
book readability ranges based on the students’ tested reading abilities, which can be 
assessed by interim/periodic assessments like STAR Reading. Second, educators 
monitor how well students comprehend what they are reading and adjust their ZPD 
ranges accordingly. Factors that affect a student’s optimal ZPD range include: 
(1) family, peer, and teacher expectations; (2) student motivation and interest; (3) 
book availability; (4) error in measuring student reading ability and book readability. 
Educators should use their knowledge of each student’s ability and appetite for 
challenge, along with their professional judgment, to guide reading practice and set 
goals. If a student is struggling or scoring low on AR Reading Practice Quizzes, the 
educator may need to suggest a shorter book, an easier book, or a book on a topic of 
keen interest to the student.

ZPD ranges equal or exceed the GE score for lower readability levels, but are 
substantially less than the GE score at the upper levels. This is because measures of 
reading ability, such as the GE score from a STAR Reading assessment, estimate the 
highest level at which a student can read short passages for a short period of time. ZPD 
ranges, however, are based on the range of books one can read for hours without 
becoming either frustrated or bored. For example, many adults have a post-high school 
reading ability, yet the average book that adults read for leisure is at a sixth- to eighth-
grade readability level. If forced to read books at or near their reading level, many 
adults would quickly stop reading for pleasure entirely.

To gain automaticity and knowledge from reading, as well as to learn new vocabulary, 
students must read a large quantity of literature. When a student’s ZPD range is too 
high, the student will not experience the successful reading practice vital for improving 
reading achievement.

Point  and T ime Goals

Accelerated Reader  Points

The amount of reading practice students receive is highly correlated to reading 
achievement gains (Anderson, 1996). Research has shown that it is not just the amount 
of time that is allocated to an activity that predicts student achievement. Rather, it is 
the amount of time in which a student is successfully engaged in activities related to 
valued educational outcomes (Berliner, 1990; Fisher et al., 1980). This time is referred 
10
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Point and Time Goals
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to as academic learning time. Reading academic learning time can be measured with 
AR points.

AR points are computed based on the readability level and number of words in the 
book. Students earn a portion of a book’s points depending on how well they perform 
on the quiz. The Goal-Setting Chart (see Table 1 on page 6) provides guidelines for the 
approximate number of AR points students should be able to earn depending on how 
much time they spend reading and their GE level. Monitoring AR points earned by 
students and comparing them to the guideline values listed on the Goal-Setting Chart 
enables educators to determine how well students are using the time provided for 
reading practice and whether they are reading materials at an appropriate level of 
challenge.

Point  Goals and Grade Equiva lent  Scores

The point values on the Goal-Setting Chart depend on a student’s Grade Equivalent 
score. Research on student rates of reading shows that the relationship between 
reading rate and comprehension varies with the age and intellectual ability of students, 
as well as with the type of reading material (Harris & Sipay, 1990). Consequently, when 
educators use the guidelines they should also use their professional judgment and 
consider the attitudes, interests, and abilities of each student. The point goals on the 
Goal-Setting Chart may be modified by teachers, when appropriate, to consider the 
individual needs and abilities of each student.

Val idat ion of  the  AR Point  Goals

Point goals were first published in 1993, based on a comparison of student reading logs 
and AR points earned (Paul, 1992). The goals have been recently modified based on 
additional data showing actual student reading behavior.

AR point goals were validated by:

• Comparing the goals on the Goal-Setting Chart to the number of words read by 
students as published in several studies on student reading rates.

• Analyzing data from more than 7,000 students in classrooms known to allocate 60 
minutes daily for reading practice.

Research conducted on student reading rates reveals a wide range of reading speeds 
for students at different grade levels and with different reading abilities. The type of 
material, the purpose of reading, the length of material, and topical knowledge all 
influence reading rates. Most research on reading rates examines silent reading, often 
under test conditions. However, the rates at which students read for relatively short 
periods of time under test conditions may not be the same as the rates they use in their 
daily reading at school.

To validate the point goals, the expected points shown on the Goal-Setting Chart were 
converted to words read using the AR point formula5 and compared to words read by 
students in various reading rate research studies (Allington, 2001; Carver, 1990; 

5. Students earn AR points when they pass Reading Practice Quizzes. The number of points earned equals: 
[(10 + Reading Level) × (Words in Book/100,000)] × Percent Correct.
11
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Harris & Sipay, 1990). The point goals on the Goal-Setting Chart are lower than the 
published study results, but reasonable given the differences between daily reading 
practice of self-selected books and reading in a testing situation.

Data from students in schools known to allocate 60 minutes for daily reading practice 
also validate the point values on the Goal-Setting Chart. The number of points per 
week from the Goal-Setting Chart compared to the average number of points per week 
earned by students in these schools is shown in Table 3 on the next page. These results 
validate the relationship shown in the Goal-Setting Chart between points and engaged 
reading time for students at all levels.

Table 3: Goal-Setting Chart—Points Aligned With Average Points Earned per Week

Grade Equivalent 
Score

Goal-Setting Chart 
Points/Week

60 Min. Schools—Actual 
Avg. Points Earned/Week

60 Min. Schools—No. of 
Students in Sample

  1.0 1.7 1.9 862

  1.5 1.9 2.2 645

  2.0 2.1 2.4 770

  2.5 2.3 2.7 945

  3.0 2.5 2.9 675

  3.5 2.7 3.2 596

  4.0 2.8 3.3 397

  4.5 3.2 3.5 487

  5.0 3.5 4.1 486

  5.5 3.9 4.1 439

  6.0 4.2 4.8 377

  6.5 4.6 5.3 299

  7.0 4.9 5.6 155

  7.5 5.3 5.8 102

  8.0 5.6 6.4 134

  9.0 6.3 7.3   84

10.0 6.9 7.3   30

11.0 7.6 7.8   21

12.0 8.3 8.7   61

Total 7,565
12
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ACCELERATED READER IN A RESPONSE TO INTERVENTION 

FRAMEWORK: PRACTICE AND PROGRESS MONITORING

Many schools are implementing approaches to systematically collect data on student 
performance and progress, and using that information to make a variety of 
instructional and resource allocation decisions. Most often called Response to 
Intervention (RTI) or Response to Instruction, these approaches are being promoted 
and piloted in many states as a way to improve educational outcomes for all students 
and to identify those in need of more intensive services more quickly and effectively.

Although defined differently by various experts, states, and school districts, the key 
components of RTI are consistent: universal screening, the use of evidence-based 
instruction or interventions, monitoring of student progress, and the making of 
instructional or eligibility decisions based on progress-monitoring data.

How do Accelerated Reader software and best practices fit in an RTI framework? In 
short, AR is the evidence-based practice component of both general reading curricula 
and reading interventions. AR also generates progress-monitoring data that educators 
use to make decisions about students at all levels. 

The Reading Pract ice  Component  o f  Genera l  Inst ruct ion  
and In tervent ion

In a typical RTI framework, “Tier 1” refers to universal or general classroom 
instruction. Student performance is monitored using various assessments to track 
progress and differentiate instruction. Students who do not make adequate progress in 
the general class or whose screening test results indicate they are at-risk may be 
referred for more intensive interventions or services, which are generally termed RTI 
“Tier 2” or higher.

AR is neither a comprehensive reading curriculum nor a comprehensive intervention. 
Rather, AR is the practice component of the core reading curriculum or intervention. 
Reading practice (book reading) is essential for improving reading achievement, for all 
students at all grade levels. Regardless of whether a student is successful in the general 
reading class or in need of more intensive intervention, all students need to practice 
by reading books or other authentic texts in order to become better readers. However, 
reading practice that is neither guided nor monitored is not effective; AR helps 
teachers guide and monitor reading practice.

Regardless of the setting—the general reading/language arts classroom or a targeted 
intervention—AR provides a way to set individualized reading practice goals, motivate 
students to read more and read better (as a result of goal setting and receiving 
immediate feedback), guide reading practice by finding books at each student’s 
challenge level, and track student reading practice data automatically so teachers can 
monitor student progress toward their goals. Most importantly, AR provides 
immediate feedback on student comprehension of the books they have read. Their 
performance on AR quizzes is a way of determining whether the skills taught (for 
13
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example, identifying consonants or building words or recognizing sequence) have 
culminated in student’s comprehension of independently read authentic text.

Many educators find that using AR schoolwide—for students receiving targeted 
interventions or special education services as well as the general population—is a way 
to maintain a uniform culture of reading for all students within the school. Because AR 
personalizes reading practice, every student in the school can be reading books at his 
or her level, taking AR quizzes, and working toward individualized reading practice 
goals.

Progress  Moni tor ing

One of the strengths of AR is its efficiency as a progress-monitoring system. AR quizzes 
are short, generally requiring three minutes or less to complete. AR quizzes are 
automatically scored and recorded in a database, freeing the teacher to do other things. 
Through the software, teachers have at their disposal a number of class- and student-
level reports they use to monitor progress and inform instructional decisions. 

Teachers using AR to monitor student progress in reading practice look primarily at 
three variables (points, percent correct, and book level6), each of which is 
automatically recorded and reported by the AR software.

AR Points
AR points are an indication of the amount of reading practice completed by each 
student. Students receive points only after passing the AR Reading Practice quiz. 
Renaissance Learning recommends a certain number of points per week, and the 
amount varies by each student’s reading level. (See page 10 for a discussion of points 
and individualized goal setting using points.) The software provides a number of 
reports that present point accumulation and indicate whether students are meeting 
point goals. For example, the class Diagnostic Report–Reading Practice (“Appendix B” 
on page 56) indicates the point goal, number earned to date, and the percent of goal 
attained. The TOPS report (“Appendix C” on page 57) presents the same information 
for an individual student immediately after each quiz is taken. Other reports are in 
development that will graphically present point accumulation over time. 

If a student is not on track to meet point goals, the teacher should consider whether:

• The student is spending sufficient time and effort reading books. Renaissance 
Learning recommends devoting time for book reading every day that is in addition 
to the reading students do in basal readers or other instructional materials—at least 
30 minutes in elementary and middle school, and at least 20 minutes in high school. 
The teacher may need to schedule reading time during class period, assign it for 
homework, or encourage it during a study hall or free period.

• The student is reading books but not demonstrating comprehension, as evidenced 
by low percent correct scores on quizzes. See “Percent Correct” on page 15.

6. The recommendations related to points, percent correct, and book level were adapted from a resource 
guide that is provided to educators during professional development on AR best practices: Renaissance 
Learning. (2008). Getting results with Accelerated Reader. Wisconsin Rapids, WI: Author.
14
Accelerated Reader
Understanding Reliability and Validity



A C C E L E R A T E D  R E A D E R  I N  A  R E S P O N S E  T O  I N T E R V E N T I O N  F R A M E W O R K :  P R A C T I C E  A N D

P R O G R E S S  M O N I T O R I N G

Progress Monitoring

. .
 . 

. .
• The student is selecting appropriately challenging books. See “Book Level” on 
page 15. 

Percent Correct
Because the most significant gains in reading ability are associated with high averages 
on AR quizzes, Renaissance Learning recommends that students maintain an average 
of 85% correct or higher. This is consistent with research findings that student 
independent reading comprehension levels should be high, around 90 percent 
(Bormuth, 1968; McCormick, 1999; Roe & Burns, 2007). And because every student is 
reading texts that are at an appropriate challenge level, every student should be 
maintaining an average percent correct in this range.

If a student is struggling to maintain 85% correct or higher, there are several questions 
the teacher can consider when reviewing AR reports and/or during the daily check-in 
with each student (a technique called “Status of the Class”), including:

• Is the student selecting appropriately challenging books? (See “Book Level” below.) 

• Is the student reading appropriately challenging books but still scoring low? 
Teaching the student review strategies before taking the quiz often helps, such as 
reviewing the table of contents or briefly retelling the story. If the student is still 
scoring low, the teacher may expand the range of books (ZPD) downward and ask 
the student to choose books from the low end.

• Is the student choosing very long books and having trouble remembering what he 
has read? Does the student appear to need help with comprehension strategies?  
Comprehension strategies such as visualization, previewing before reading, and 
summarizing after reading may help. If the student continues to struggle, more 
intensive intervention may be needed.

• Is the student an English-language learner struggling with unfamiliar vocabulary 
and subject matter? Help the student find books on familiar subjects. Also, ask the 
student to read a page of the book aloud. A good rule of thumb is that if a student has 
problems with five words out of a hundred, the book is too difficult. In that case, 
widen the student’s ZPD as described above or help the student select another book 
with more familiar vocabulary.

Book Level
As discussed on pages 7–10, the book level variable is important to help students find 
appropriately challenging texts and also as a means to monitor reading progress. Using 
the Goal Setting Chart (see Table 1 on page 6), teachers determine the appropriate 
reading range for each student. Research studies (Borman & Dowling, 2004; Paul, 
2003; Topping & Sanders, 2000) have demonstrated that students reading within or 
slightly above their ZPD tend to experience the largest gains in reading achievement. 
Book level is an important indicator to check if a student is struggling with obtaining 
points or maintaining a high average percent correct.

Teachers should also consider whether the student is selecting books of interest. If the 
student struggles with book selection (aside from finding books within his or her ZPD), 
the teacher should ask about the student’s interests, and help the student use the 
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library or Renaissance book searching tools (www.arbookfind.com) to find topics of 
interest, award-winning books, and so forth.

Progress  Moni tor ing  and Data-Based Decis ion  Making

Educators should not use AR data alone to make decisions regarding whether students 
need more intensive (RTI Tier 2 or Tier 3) intervention or special services. However, 
AR progress-monitoring data on authentic text reading can contribute critical 
information for making such decisions quickly and effectively.  Specifically, AR data is 
used to tell each student’s story by providing a clear picture of the daily book reading 
practice they are doing and how the amount of practice and the comprehension of 
books read compares with research-based benchmarks. 

The two scenarios below provide examples of how AR can be used to inform 
instructional decisions in conjunction with other assessment data:

• An initial screening indicates that student A scores significantly below grade level, 
indicating that the student is at risk, in need of close monitoring, and may need 
more intensive instruction. The teacher views student A as motivated; he reads lots 
of books within his ZPD. Yet after a couple of weeks his average percent correct is 
70%, well below the 85% recommendation. Because of his low comprehension 
scores, student A is not accumulating enough points to remain on target toward his 
individual goal. The teacher re-teaches some comprehension strategies and 
encourages student A to read books slightly below his ZPD. Yet, he still struggles 
with comprehension as evidenced by low percent correct scores. Decision:  Based on 
AR data, as well as other progress-monitoring data, a team of teachers determines 
that student A most likely requires additional diagnosis and more intensive, RTI 
Tier 2 intervention. The following week, student A begins receiving 30 minutes of 
intensive intervention in addition to his regular class instruction. Student A’s 
teachers understand it is important to coordinate between his regular class and RTI 
Tier 2 instruction. Therefore, they decide student A should continue his reading 
practice within his regular class, but at a slightly lower ZPD range. During his RTI 
Tier 2 time, the teacher will monitor every book quiz during the intervention, and 
can encourage him to read higher-level books once his AR quiz scores improve to 
85% or higher.

• An initial screening indicates that student B scores roughly at grade level; therefore, 
she is not considered to be at-risk. While student B’s average percent correct on AR 
quizzes is an acceptable 89%, she is only doing enough book reading to meet 30% of 
her reading practice goals, which were set using the research-based Goal Setting 
Chart (see Table 1 on page 6). Decision: This student may not need additional skills 
instruction or intervention, but she does need to read more. Research on thousands 
of students’ reading practice data indicate that students who fall short of the 
research-based AR points recommendations tend to experience rates of reading 
achievement growth that are significantly below their peers (Borman & Dowling, 
2004; Paul, 2003; Topping & Sanders, 2000). The teacher should have daily 
conferences with student B about her reading and make explicit recommendations 
concerning the amount of book reading she should be doing. The teacher will 
continue to monitor her average percent correct and point accumulation.
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OVERVIEW OF ACCELERATED READER QUIZZES

As mentioned previously, there are several types of AR quizzes—Reading Practice, 
Literacy Skills, Other Reading (textbook series quizzes), and Vocabulary Practice. Each 
type of quiz is described below, and following that is a table summarizing the number 
of AR quizzes available for each type of quiz.

Reading Pract ice  Quizzes

The most common type of AR assessment is the Reading Practice Quiz. They are so-
named because the purpose of the assessment is to provide quality information for 
both the management and motivation of reading practice. Reading Practice Quizzes 
are primarily intended to determine whether or not a student has read a book. These 
quizzes are encouraging rather than intimidating, chiefly because a student who has 
read a book should be able to pass the quiz. Questions typically focus on significant 
events, characters, and literary features of a book. In addition, questions are presented 
in an order that matches the chronology of a book, a practice that reinforces the story 
structure as a student takes a quiz.

Quizzes incorporate multiple-choice items that focus on literal understanding. 
Selecting this type of assessment is consistent with Stiggins’ (2005) recommendation 
that:

[Selected-response] tests are efficient in that we can administer large numbers of 
multiple-choice or true/false test items per unit of testing time. Thus, they permit 
us to sample widely and draw relatively confident generalizations from the content 
sampled. For this reason, when the target is knowledge mastery, selected response 
formats fit nicely into the resource realities of most classrooms. (p. 70)

Reading Practice Quizzes are accessible to a broader range of students with the 
addition of Spanish quizzes and Recorded Voice quizzes. Quizzes in Spanish are 
available for about six percent of AR quiz titles. Recorded Voice quizzes are read by 
professional narrators and allow preliterate and emergent readers to take the same 
quizzes as independent readers without extra assistance from the teacher. This enables 
students to take quizzes on all books that they read independently, books that they 
read with an adult or peer tutor, and books that were read to them. Recorded Voice 
quizzes are available for about eight percent of Reading Practice Quiz titles.

Reading Practice Quizzes are available in 5-, 10-, and 20-item formats. The number of 
items is largely a function of book level. The 5-item quizzes are primarily used to cover 
short books read by emergent readers, while 20-item quizzes cover longer books at 
higher reading levels. The most common length of Reading Practice Quizzes (RP) is 10 
items.

Li teracy  Sk i l ls  Quizzes

In response to teachers’ requests, Literacy Skills Quizzes were developed to help 
identify students’ reading strengths and weaknesses. Literacy Skills Quiz items are 
based on 24 specific higher-order reading comprehension skills from state standards, 
basal reading series, and standardized tests. The skills are grouped into four categories 
17
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so that diagnostic reports can be generated to give teachers an accurate picture of 
students’ reading abilities. Inferential reasoning, main idea, cause and effect, 
characterization, and recognizing plot are examples of the kinds of skills tested. 
Currently, Literacy Skills Quizzes are available for many of the most popular titles in 
the Accelerated Reader database. Many of these books are considered classics, such as 
Charlotte’s Web, A Farewell to Arms, and Macbeth.

Questions on Literacy Skills Quizzes are randomly generated from a 36- to 60-item 
bank.

The item-bank approach is appropriate for testing literacy skills because there is ample 
content in the books for which the tests have been developed. In addition, the tests are 
not intended as a motivational tool, but rather as an instrument to diagnose students’ 
strengths and weaknesses. As a supplemental option to Reading Practice Quizzes, 
Literacy Skills Quizzes may be administered to students for various reasons, such as 
test preparation or to assess a deeper understanding of a book. Teachers are advised 
that the best time for students to take Literacy Skills Quizzes is after they have taken 
the Reading Practice Quiz for the book.

Most Literacy Skills Quizzes are available in 12-item formats, but a few are available in 
a 24-item format.

Other  Reading Quizzes

Other Reading Quizzes enable teachers to monitor reading instruction assignments 
from textbooks.7 Aligned quizzes are available for a variety of textbooks including 
series published by Macmillan/McGraw-Hill, Houghton Mifflin, Harcourt, Scott 
Foresman, and SRA/McGraw-Hill. Like Reading Practice Quizzes on trade books, 
Other Reading Quizzes follow the order of the text, assess literal comprehension using 
a multiple-choice format, and are available in either 5-, 10- or 20-item lengths, 
depending on the book/reading level of the text.

Vocabulary  Pract ice  Quizzes

Also available (though not included in Table 5 on page 24 or the reliability and validity 
analysis in this document) are Accelerated Reader Vocabulary Practice Quizzes, which 
are designed to facilitate implicit and explicit vocabulary instruction through 
authentic, in-context literature experiences. AR software generates vocabulary lists for 
trade books that are pasted into the front cover of the book or onto a bookmark. 
Students receive direct instruction on these vocabulary strategies from the teacher and 
then encounter the words in context while reading independently. It is recommended 
that students take an AR Vocabulary Practice Quiz after passing the Reading Practice 
Quiz for the same book. These vocabulary and comprehension quizzes include current 
and previous vocabulary words, and can be 5, 10, or 15 items in length (the 1st try quiz 
is 5, 10, or 15 words long, but quizzes could be longer with the inclusion of the 2nd try 

7. Other Reading Quizzes now only include textbook quizzes, as magazine quizzes are no longer available 
as of this printing. The Other Reading Quiz data in Tables 4 through 8 do, however, contain statistics 
gathered from both magazine and textbook quizzes.
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and review words). Accelerated Reader then generates reports on each student’s 
continuing vocabulary development. Future versions of this manual will include 
reliability and validity data on Vocabulary Practice Quizzes.

Summary  of  Ava i lab le  Quiz  T i t les

Table 4 on the next page is a summary of available AR quiz titles as of December 2007, 
broken down by type of quiz, fiction status, quiz language, and number of items per 
quiz. In addition to the number of quiz titles available in each category, the average 
reading level (ARL) also is presented to demonstrate that as the reading level 
increases, so do the number of items per quiz.

In many cases, multiple types of quizzes (Reading Practice, Vocabulary Practice, 
Literacy Skills) have been developed for one book, so the total number of available 
quizzes shown in the table exceeds the total number of book titles. 

Table 4: AR Quiz Titles Available in the US (as of December 2007)

Quizzes Type Language

Quiz Length (in Number of Questions)

5 10 12a or 15 

a. 12- and 24-question quizzes have respective item banks of 36 and 60 questions.

20 or 24a All

Count ARLb

b. ARL =  Average Reading Level (ATOS)

Count ARL Count ARL Count ARL Count ARL

Reading 
Practicec

c. 3,579 of these quizzes are also available as Recorded Voice Quizzes in English and 315 are available as Recorded Voice in Spanish. (Recorded Voice Spanish Quizzes 
became available in October 2007.)

Fiction English 15,812 2.59 31,401 4.57 0 NA 1,391 6.69 48,604 3.99

Spanish 2,035 2.91 2,323 4.59 0 NA 175 7.38 4,533 3.94

Nonfiction English 18,739 3.66 29,483 6.71 0 NA 328 8.59 48,550 5.55

Spanish 1,814 3.18 736 5.57 0 NA 17 9.11 2,567 3.90

Both Both 38,400 3.16 63,943 5.57 0 NA 1,911 7.10 104,254 4.71

Vocab.d 
Practice

d. Vocab. =  Vocabulary

Fiction English 2,555 3.44 3,691 4.17 1,912 5.04 0 NA 8,158 4.15

Nonfiction English 1,044 4.47 418 5.19 55 6.33 0 NA 1,517 4.74

Both English 3,599 3.74 4,109 4.27 1,967 5.08 0 NA 9,675 4.24

Literacy 
Skills

Fiction English 0 NA 0 NA 752 5.49 14 8.36 766 5.54

Nonfiction English 0 NA 0 NA 18 5.86 0 NA 18 5.86

Both English 0 NA 0 NA 770 5.50 14 8.36 784 5.55

Other 
Reading

Fiction English 2,747 2.87 662 4.27 0 NA 0 NA 3,409 3.14

Spanish 399 3.21 93 4.53 0 NA 0 NA 492 3.46

Nonfiction English 2,684 4.28 322 5.45 0 NA 0 NA 3,006 4.40

Spanish 57 4.38 24 4.91 0 NA 0 NA 81 4.54

Both Both 5.887 3.55 1,101 4.65 0 NA 0 NA 6,988 3.72

All Both Both 47,886 3.25 69,153 5.48 2,737 5.29 1,925 7.73 121,701 4.62
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THE DEVELOPMENT OF ACCELERATED READER QUIZZES8

Accelerated Reader quizzes conform closely to the most widely accepted principles of 
assessment. Most importantly, the quizzes are valid because they are tied directly to 
the content of a specific book or passage and focus on facts rather than conjecture. The 
results of analyses of student performance with AR suggest that students who read the 
book perform well on the quiz. Those who take quizzes despite not having read the 
book perform at a level that is not different than would be expected by chance.9 When 
students read the book and do well on the corresponding quiz, they are motivated to 
read additional books and take the corresponding quizzes. This tendency is consistent 
with the observations of Black and Wiliam (1998) that students respond more 
favorably when they can establish their own goals and are presented with “a 
meaningful, interesting, and reasonably demanding challenge.”

To ensure that AR quizzes present a meaningful, interesting, and reasonably 
demanding challenge, the development of the quizzes entails a multi-step process with 
quality checks at several points. AR quizzes are developed following multiple-choice 
guidelines from Frary (1995) and others. Quizzes are developed by dedicated quiz 
writers and reviewed by multiple editors. The two main goals of writers and editors are 
to make sure that the quiz questions (1) are key to the text or advance the plot in an 
important way, and (2) are not easily guessable without having read the book.

The process begins when a quiz writer reads a book and drafts items that reflect key 
points in the text or plot. The quiz is then reviewed by two editors, who each check for 
content and plausibility, spelling, usage, grammar, punctuation, and conformation to 
quiz style. Special attention is paid to ensure that the distracters (the incorrect 
responses for each question) are neither too unlikely nor too close to the correct 
answer. Following those reviews and modifications (if necessary), the quiz goes 
through a third quality check during which an editor reviews the quiz electronically in 
the AR format and makes sure that the correct responses are recognized by the 
program. The final quality check involves spell-checking and proofing.

Standard izat ion  of  Quizzes

In two respects, Accelerated Reader quizzes are standardized. First, they fit the 
definition of “standardized” given by Popham (1999): they are “administered and 
scored in a predetermined, standard manner.” This characteristic is important because 
it ensures that the quizzes are fair. Even though AR is considered a low-stakes 
formative assessment, both students and teachers invest much of themselves in the 
program, and the perception of fairness contributes importantly to the widespread 
acceptance of AR. Second, the consistent manner in which AR quizzes are developed 
and administered means the information they provide is comparable over time and 
from student to student.

8. For more information on the development of AR Quizzes, refer to Renaissance Learning, Inc., 2006a, 
The Design of Accelerated Reader Assessments.

9. For a summary of this analysis, refer to the Quiz Validity Study beginning on page 31.
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In order to maintain fairness and consistency, AR doesn’t allow the teacher the option 
of assigning point values or changing the number of questions required to pass a 
quiz.10 This approach would render the information collected meaningless because 
data would not be comparable from student to student. In addition, this approach is 
arbitrary and might be perceived by students and parents as being unfair.

Cheat ing  and Rela ted  Issues

Feedback received from teachers using AR indicates that cheating is not a significant 
problem on AR quizzes. Teachers indicate that students enjoy reading books they have 
chosen, feel confident about taking quizzes, and recognize that Accelerated Reader 
quizzes are non-threatening assessments (Institute for Academic Excellence, 1999). 
For students, there is not much reason to cheat on an AR quiz because there are 
typically no negative consequences associated with failing a quiz, and if a student has 
read a book, chances are that he/she will answer most of the questions correctly.11

Reading Practice and Other Reading Quizzes discourage casual cheating (e.g., students 
sharing correct answer choices) because the answer choices appear in randomized 
order each time the quiz is started. This level of security has proven successful and is 
consistent with the purposes of AR quizzes. Further, in the typical AR classroom, at 
any given time students are all reading different books, and take a quiz only once. 
Therefore, it is unlikely that they will be sufficiently familiar with a quiz to provide 
useful information to another student.

When AR is used according to Renaissance Learning’s recommended best practices, 
the incidence of cheating is virtually eliminated because teachers conduct daily reviews 
of each student’s reading. Called “Status of the Class,” this review takes about 30 
seconds to a minute for each student per day, during which time the teacher checks 
each student’s reading log, noting the book that the student is reading, how many 
pages have been read that day, and whether or not the student might be ready to finish 
the book, take a quiz, and select a new book. If the number of pages read that day is 
significantly lower than expected, the teacher checks to make sure that the book is at 
an appropriate level for the student, asks the student if he or she has encountered a 
difficult passage or has questions, etc. If the amount of materials read is significantly 
higher than expected, the teacher makes sure that the student is actually reading and 
comprehending the book by asking the student to paraphrase what he or she has just 
read, explain who the main characters are, etc.

10. Each quiz has a predetermined passing percent, which is a minimum percentage of items that a student 
must answer correctly. Students who do not pass the quiz are not eligible to receive any points. On 5- 
and 10-item quizzes, the pass rate is 60 percent correct; that is, at least 3 correct on the 5-item quizzes, 
and at least 6 correct on the 10-item quizzes. For 20-item quizzes, students must get 70 percent, or 14 
items, correct in order to pass.

11. For a summary of this analysis, refer to the Validity Research Study beginning on page 31.
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Retak ing Quizzes

Retaking the identical quiz typically increases students’ scores but is likely to be 
perceived by parents as being unfair (Snow, 1993). The tendency to score better 
increases when students receive feedback about whether their answers are right or 
wrong. Given this tendency, one might question the purpose of allowing students to 
retake a quiz, or more specifically, to retake a Reading Practice Quiz that is meant to 
determine if a student has read a book.

Therefore, students are discouraged from taking Reading Practice or Other Reading 
Quizzes more than once. If students have read a book within their zone of proximal 
development (ZPD), they are likely to pass the quiz because of the way it has been 
designed. If a student does not pass a quiz, it is probably because the student has not 
read the book or the book was too difficult in the first place. In neither case does it 
make sense for the student to retake the quiz.

Occasionally, there may be extenuating circumstances that contribute to a student’s 
failing a quiz. These circumstances include disruptions, illness, personal situations, 
and so on. When this is the case, the teacher has the option of deleting the student’s 
score and allowing the student to retake the quiz.

In essence, the regular retaking of quizzes may indicate cheating. Allowing students to 
retake a Reading Practice or Other Reading Quiz on a regular basis promotes guessing 
and may lead students to choose books that are too difficult for them. In fact, allowing 
students to take a quiz more than once may cause some students to take quizzes on 
books they haven’t read because they have a good chance of passing the quiz after 
taking it several times.

Literacy Skills Quizzes, on the other hand, are an exception to this recommendation. 
The items on these quizzes are drawn from item banks correlated to specific 
comprehension skills. The purpose of Literacy Skills Quizzes is to measure various 
aspects of comprehension. Teachers may choose to have students retake Literacy Skills 
Quizzes in order to provide additional practice or to assess specific elements of 
comprehension, such as inferential comprehension. Also, Literacy Skills Quizzes can 
be useful for diagnostic purposes, to measure the change in students’ skills after an 
intervention, or to determine if students have mastered one or more skills. For these 
purposes, item-bank technology is appropriate because equivalent forms of the 
assessment can be generated within a skill category, such as constructing meaning.
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RELIABILITY

Reliability is the extent to which the scores from an assessment are consistent across 
repeated administrations of the same or similar tests to the same group or population. 
The more reliable test scores are, the greater their freedom from errors of 
measurement. In educational assessment, some degree of measurement error is 
inevitable. One reason for this is that a student’s performance may vary from one 
occasion to another.

Descr ip t ion  of  Data  Used for  Re l iab i l i ty  Analyses

Because there are so many AR quiz titles available (see Table 4 on page 19), a large 
database was constructed for reliability analyses that would contain student-level 
performance on as many AR quizzes as possible. During four school years (1999–
2000, 2000–2001, 2001–2002, and 2002–2003), plus some additional data from fall 
2003, AR quiz data were collected from 135 different schools in the following 20 states: 
Alabama, Arizona, Arkansas, California, Colorado, Delaware, Georgia, Idaho, Illinois, 
Indiana, Louisiana, Minnesota, Mississippi, Missouri, Nebraska, New Mexico, 
Oklahoma, Tennessee, Texas, and Wyoming.

In all, 7,686,257 quiz records from 82,822 unique students were included, and this 
constituted the database on which reliability analyses were conducted.

The AR data were collected under the auspices of a consulting service provided by 
Renaissance Learning. The service involved schools submitting student-level 
electronic data to the company, which in turn provided detailed summaries of student, 
teacher, class, and school performance against best practice standards for AR as well 
as suggestions for improvement.

A majority (53 percent) of the students in the database were grades K–5, while 30 
percent were in grades 6–8, and 17 percent were in 9–12. Demographic information 
was available from 129 schools (or 96 percent of the schools in the sample). Of schools 
with demographic data, the mean percentage of students by racial classification was as 
follows: 56 percent White, 23 percent Black, 12 percent Hispanic, 7 percent Native 
American, and 2 percent Asian. The mean student enrollment was 580 students, and 
ranged from 80 to 2,328. The mean percentage of students eligible for the 
free/reduced price lunch program was 54, and ranged from 1 to 98 percent.

Of the 7,686,257 quiz records, 124,396, or 1.6 percent, were Spanish-language versions 
of quizzes, and the rest were in English.

As mentioned previously, AR is used primarily as a progress-monitoring tool to 
measure student comprehension of books and other texts that they have read. 
Therefore, almost every one of the students in the database took a large number of 
quizzes. The mean number of quizzes taken by students, which often covered multiple 
school years, was 93, and the median was 52. For analytic purposes, quiz records were 
grouped into nine-month school years (August through May) and also three-month 
time periods. The average number of quizzes completed per student within these 
periods was 81 and 26, respectively, which amounts to an average of just over two 
quizzes per student, per week, during the school year.
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The total number of quiz titles in the database was 42,651, which represents a sample 
of the total number of existing AR quizzes. Because many of the total AR quiz titles 
have been purchased by only a small number of schools, it was not feasible to collect a 
sufficient amount of student-level data on every existing quiz title. Summary statistics 
on each type of AR quiz are presented in Table 5.

As Table 5 shows, the numbers of different quizzes ranged from 330 Literacy Skills 
(LS) Quizzes to 41,637 Reading Practice (RP) Quizzes; there were 684 Other Reading 
(OR) Quizzes. The average number of students taking each type of quiz ranged from 27 
in the case of LS Quizzes to 184 for RP Quizzes. The range of students taking each quiz 
varied from 1 to 14,198. In other words, some quizzes were taken by only one student, 
while at least one quiz was taken by more than 14,000 students.

Table 6 below breaks out the numbers from Table 5 according to the status of the 
books as Fiction or Nonfiction.

Table 5: Summary Statistics on the Numbers of Students Taking Reading Practice 
(RP), Literacy Skills (LS), and Other Reading (OR) Quizzes

Type of Quiz
Number of 

Quizzes
Average Number of 
Students Per Quiz

Standard 
Deviation Minimum Maximum

RP 41,637 183.5 571.5 1 14,198

LS 330 27.2 51.8 1 339

OR 684 52.8 63.6 1 293

Total 42,651 180.2 565.1 1 14,198

Table 6: Number of Students Taking Quizzes by Type of Quiz and 
Fiction/Nonfiction Status

Type of 
Quiz

Fiction/
Nonfiction

Num. of 
Quizzes

Average 
Num. of 

Students 
Per Quiz

Standard 
Deviation Min. Max.

RP Nonfiction 17,748 71.4 199.7 1 5,143

Fiction 23,889 266.8 723.4 1 14,198

Total 41,637 183.5 571.5 1 14,198

LS Nonfiction 2 2.5 2.1 1 4

Fiction 328 27.3 51.9 1 339

Total 330 27.2 51.8 1 339

OR Nonfiction 215 44.5 58.9 1 242

Fiction 469 56.6 65.4 1 293

Total 684 52.8 63.6 1 293

Total Nonfiction 17,965 71.1 198.6 1 5,143

Fiction 24,686 259.7 712.8 1 14,198

Total 42,651 180.2 565.1 1 14,198
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The Rel iab i l i ty  o f  Acce lera ted  Reader  Quiz  Scores

The reliability of AR quiz scores was evaluated in two ways. First, the internal 
consistency, as measured by Cronbach’s alpha coefficient, was calculated for each 
individual AR quiz for which we have sufficient data. Second, and more importantly, 
internal consistency data (also measured by Cronbach’s alpha) are presented for 
cumulative test records. In actual classroom use of AR, a student’s average percent 
correct on several quizzes is the key indicator that is monitored by both the teacher and 
student via AR. Performance on any one quiz is not as important, because all of the 
goal setting and monitoring of student progress are tied to average percent correct for 
books read over an extended period. Therefore, reliability coefficients are presented 
for groups of quizzes over time as well as for individual quizzes.

Rel iabi l i ty :  Indiv idual  Quiz  Scores

Because small sample sizes tend to yield unstable reliability results, quizzes taken by 
fewer than 30 students were removed from the analysis. Applying this criterion 
resulted in the removal of slightly more than half of the quiz titles from the analyses 
reported here.

Table 7 displays summary statistics of quiz reliability for quizzes with 30 or more 
student records, broken out by quiz type (Reading Practice, Literacy Skills, and Other 
Reading) and number of items within each quiz type. The summary statistics include 
means, medians, standard deviations, and minimum and maximum values.

Table 7 indicates that overall reliability values were similar for all three types of 
quizzes, but varied systematically by quiz length. For example, among RP quizzes the 
mean reliability of 5-item quizzes was 0.42; for 10-item quizzes it was 0.67; and for 20-
item quizzes it was 0.84. In almost all cases, the median reliability coefficient is slightly 
higher than the mean for each type of quiz. The relationship between quiz length and 
reliability is well established in psychometrics. All other things being equal, reliability 
increases with the number of items in a test.

Table 7: Summary Reliability Statistics on AR Quizzes With 30 or More Student 
Records

Type of 
Quiz

Num. of 
Items

Num. of 
Quizzes Mean Median

Standard 
Deviation Min. Max.

RP  5 9,609 0.42 0.44 0.19 –0.99 0.99

10 9,873 0.67 0.69 0.15 –1.63 0.96

20 257 0.84 0.86 0.08 0.15 0.97

LS 12 78 0.66 0.67 0.12 0.39 0.88

24 1 0.66 0.66 – 0.66 0.66

OR  5 241 0.49 0.51 0.16 –0.10 0.82

10 78 0.65 0.66 0.11 0.27 0.86

20 2 0.80 0.80 0.02 0.79 0.82

Total 20,139 0.55 0.57 0.21 –1.63 0.99
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In theory, values of internal consistency reliability should range from zero to one. In 
practice, Cronbach’s alpha values may be negative if the average covariance among the 
items is negative. This is rare, but was observable in a small number of cases in the 
sample. Hence, in Tables 7 and 8, some of the values in the “Minimum” column are 
negative.

Of the 20,139 quiz titles included in the analysis, 250, or 1.2 percent, had negative 
alpha values. Shorter quizzes and nonfiction quizzes were more likely to have negative 
alpha values than longer quizzes and fiction quizzes. Specifically, 2.3 percent of 5-item 
quizzes had negative values compared with 0.2 percent of 10-item quizzes and no 20-
item quizzes. And 1.5 percent of nonfiction quizzes had negative values, compared with 
1.1 percent of fiction quizzes. Renaissance Learning is collecting additional data on the 
quizzes with negative reliability scores to determine the reason for the scores.

Table 8 presents a more detailed analysis of the reliability data that went into Table 7 
by disaggregating quizzes into Fiction or Nonfiction categories. For both the OR and 
RP quizzes, the data in Table 8 indicate that reliability tended to be higher for quizzes 
on fiction rather than nonfiction.

Rel iabi l i ty :  Cumulat ive  Quiz  Scores

Central to classroom use of Accelerated Reader is a student’s performance on multiple 
quizzes; performance on individual AR quizzes is not nearly as important. As described 
in “The Purpose and Intended Use of Accelerated Reader” beginning on page 5, all of 
the important features of AR, including goal setting and monitoring of student 
progress, are done in terms of the student’s performance on all quizzes completed over 

Table 8: Reliability Statistics by Quiz Type, Fiction Status, and Length: Quizzes 
With Sample Sizes of 30 or More Students

Type of 
Quiz

Fiction / 
Nonfiction

Num. of 
Items

Num. of 
Quizzes Mean Median Std. Dev. Min. Max.

RP Nonfiction  5 3,886 0.39 0.41 0.17 –0.86 0.87

10 2,371 0.61 0.63 0.14 –1.63 0.91

20 28 0.84 0.85 0.05 0.75 0.92

Fiction  5 5,723 0.44 0.46 0.20 –0.99 0.99

10 7,502 0.69 0.71 0.14 –0.54 0.96

20 229 0.84 0.86 0.08 0.15 0.97

LS Fiction 12 78 0.66 0.67 0.12 0.39 0.88

24 1 0.66 0.66 – 0.66 0.66

OR Nonfiction  5 69 0.47 0.49 0.15 –0.10 0.75

10 17 0.61 0.65 0.13 0.27 0.82

20 2 0.80 0.80 0.02 0.79 0.82

Fiction  5 172 0.50 0.53 0.17 –0.01 0.82

10 61 0.67 0.67 0.10 0.43 0.86

All 20,139 0.55 0.57 0.21 –1.63 0.99
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an extended period—a marking period, a semester, or an entire school year. This 
pattern of practice is reflected in the large database of AR quiz records used for this 
analysis; the mean number of quizzes taken per student was about two per week 
during the school year. In actual classroom use of AR, goals are typically set per 
marking period, which are usually nine weeks in duration. On average, students take 
approximately 20 quizzes per marking period.

Therefore, more important than the reliability of individual quiz titles is the reliability 
of cumulative quiz scores over an extended period of time.

Construction of Quiz Composites. To estimate the reliability of cumulative quiz 
scores taken over extended periods of time such as marking periods, groups of quizzes, 
called composites, were created that shared key characteristics. Composites contained 
varying numbers of quizzes, but were constructed so that the quiz characteristics of 
each composite were as uniform as possible. The criteria used for creating each 
composite were as follows:

• Quizzes were taken by the same student

• Quizzes contained the same number of items (5-, 10-, or 20-item)

• Quizzes were taken during a three-month time period

• Quizzes were at the same book level12

• Quizzes were all either fiction or nonfiction

For example, one composite consisted of four 10-item nonfiction quizzes. Each quiz 
was at grade level 6, and each was taken by the same student during the period of 
January through March of 2000. These four 10-item quizzes essentially became a 40-
item composite.

Reliability coefficients (Cronbach’s alpha) were calculated separately for composite 
scores of 5-, 10-, and 20-item quizzes. Because Reading Practice and Other Reading 
Quizzes are both available in 5-, 10-, and 20-item formats, composites were 
constructed containing these two types of quizzes. Literacy Skills Quizzes were not 
included because LS quizzes are generated using item banks, and there were 
insufficient numbers of LS quizzes to create composites of LS-only quizzes.

In all, 569,738 composites were created for 5-item quizzes, 492,609 composites were 
created for 10-item quizzes, and 5,731 composites were created for 20-item quizzes. 
Composites ranged in size from 2 to 20 quizzes for 5- and 10-item quizzes. Composites 
ranged from two to seven quizzes for 20-item quizzes; there were no cases in which a 
group of more than seven 20-item quizzes met the above criteria.

All other things being equal (such as item difficulty and discriminating power), longer 
tests are more reliable than shorter ones, and that is the case for the individual quiz 
reliability coefficients presented previously. Therefore, we would expect the reliability 
of quiz composites to increase as their length (in number of items) increases. This 
notion was tested using the well-known Spearman–Brown formula (Lord & Novick, 

12. Books and their corresponding quizzes are initially assigned an ATOS readability value to one decimal 
place, but were rounded to whole numbers to ensure that a sufficient number of composites could be 
created. For example books with ATOS readability levels of 3.5 through 4.4 were rounded to 4; books 
coded 4.5 through 5.4 were rounded to 5; etc.
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1968). The Spearman–Brown formula describes the relationship of the reliability of a 
lengthened test to the ratio of the revised length to the original length. The Spearman–
Brown formula is shown below.

where

k is the ratio of the revised length of the test to its original length

Rxx is the reliability coefficient of the test at its original length

R'xx is the expected reliability coefficient at the revised length

The reliability coefficients for the actual composites are presented in Table 9, alongside 
the projected reliability of each as calculated using the Spearman–Brown formula.

Table 9: Actual Versus Predicted Reliability of Quiz Composites

Num. of 
Quizzes in the 

Composite:

5-Item Quizzesa

a. Number of composites, actual and projected reliability. Actual reliability = Cronbach’s alpha. Projected reliability = Spearman–Brown formula using the 
mean reliability of individual quizzes of the same length, as reported in Table 8 on page 26.

10-Item Quizzesa 20-Item Quizzesa

Num. Actual Proj. Num. Actual Proj. Num. Actual Proj.

2 151,291 0.61 0.60 181,376 0.81 0.80 4,913 0.92 0.92

3 91,001 0.65 0.69 100,318 0.83 0.86 674 0.95 0.94

4 62,379 0.68 0.75 61,424 0.85 0.89 100 0.96 0.96

5 45,906 0.71 0.79 40,349 0.86 0.91 26 0.98 0.96

6 35,542 0.73 0.82 27,862 0.87 0.92 12 0.98 0.97

7 28,306 0.75 0.84 19,784 0.88 0.93 6 0.99 0.97

8 22,853 0.77 0.86 14,478 0.88 0.94

9 18,591 0.78 0.87 10,618 0.89 0.95

10 15,928 0.78 0.88 7,943 0.90 0.95

11 13,430 0.80 0.89 6,279 0.90 0.96

12 11,079 0.80 0.90 4,759 0.91 0.96

13 9,756 0.80 0.91 3,659 0.91 0.96

14 8,066 0.81 0.91 2,808 0.91 0.97

15 7,102 0.82 0.92 2,241 0.92 0.97

16 6,047 0.82 0.92 1,734 0.92 0.97

17 5,235 0.82 0.93 1,443 0.92 0.97

18 4,549 0.83 0.93 1,132 0.92 0.97

19 3,949 0.83 0.93 850 0.93 0.97

20b

b. For 5- and 10-item quizzes, composites could have been created containing more than 20 quizzes. In these instances, only the first 20 quizzes were 
included.

28,728 0.84 0.94 3,552 0.94 0.98
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The reliability values of the composites as well as the projected values from the 
Spearman–Brown formula are also presented graphically in Figures 1, 2, and 3. 
Included for each graph are the mean reliability coefficients of individual quizzes, 
which were used in the Spearman–Brown calculations.

Figure 1: Actual Versus Projected Reliability: Composites of 5-Item Quizzes

Figure 2: Actual Versus Projected Reliability: Composites of 10-Item Quizzes
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Figure 3: Actual Versus Projected Reliability: Composites of 20-Item Quizzes

The tables and graphs indicate that the composite reliability coefficients increased, as 
predicted, as the number of quizzes/items increased. The composite coefficients tend 
to be somewhat lower than the projected values derived from the Spearman–Brown 
formula for the 5- and 10-item quizzes. In the case of the composites of 20-item 
quizzes, reliability coefficients of the composites are slightly greater than the projected 
values.

Although the reliability of the 5- and 10-item quizzes is slightly lower than the 
projected values, the coefficients reach 0.8 at eleven 5-item quizzes and just two 10-
item quizzes. Given that students take an average of about two quizzes per week, it 
doesn’t take very long for students’ cumulative quiz record to achieve this level of 
reliability.

Although the reliability of the 5-item quizzes is lower than 10- and 20-item quizzes, as 
expected, students take those with greater frequency because they are tied to relatively 
lower-level, shorter books. Students take an average of 1.2 5-item quizzes per week 
during the school year (as opposed to 0.6 10-item quizzes and 0.1 20-item quizzes per 
week).
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Assessment validity is the degree to which a test measures what it claims to measure. 
Evidence of test validity is often indirect and incremental, consisting of a variety of 
data that in the aggregate are consistent with the theory that the test measures the 
intended construct.

Accelerated Reader quizzes are intended to assess whether or not students have read 
and comprehended books or selections of text from textbooks. Students read multiple 
books and selections of text throughout the school year, and their cumulative progress 
is measured against goals recommended by Renaissance Learning and set by teachers.

To be valid, Accelerated Reader quiz scores should:

• Discriminate between students who have read books and those who have not

• Correlate positively with valid and reliable state and other standardized reading 
assessments

This section contains evidence, accumulated to date, of Accelerated Reader’s 
performance in these two areas. First, a controlled “validity study” is described that 
involved groups of randomly selected students that took AR quizzes for books that they 
had not read. The results indicate that AR quizzes were effective at discriminating 
between instances of students having read the book and not having read the book. 
Second, cumulative AR data are correlated with 11 state and other standardized tests of 
general reading ability. Although this is not an ideal comparison (in the sense that AR 
quizzes measure whether students read and comprehended books and the 
state/standardized tests measure general reading ability), the correlations are positive 
and in the moderate range, suggesting that the tests are measuring something similar.

Quiz  Va l id i ty  Study

In the spring of 2005, a study was conducted to test the assumption that AR Reading 
Practice Quizzes are effective in discriminating between students who have actually 
read the books and those who have not.

Two research hypotheses were identified. First, the passing rate13 on books that the 
students had not read would be no greater than would be expected by chance. Second, 
student performance on quizzes covering books they had read would be much higher 
than on books that they have not read.

To test these hypotheses, random samples of students from three elementary schools 
were selected, and the students were asked to take AR quizzes for books that they had 
not read. The quizzes assigned to each student were carefully selected to match each 
student’s reading level, and also to match a recently completed quiz on book genre, 
reading level, and book length. The processes of selecting schools, students, and 
quizzes are described below.

13. To pass a quiz, students must get 60 percent correct on 5- and 10-item quizzes, and 70 percent correct 
on 20-item quizzes.
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Sample  Select ion and Data  Col lect ion

Because the study design called for schools to strictly follow unusual data collection 
procedures (students being asked to take quizzes on books that they had not read), it 
was determined that Associate Renaissance Consultants (ARCs), individuals affiliated 
with schools that have a proven track record of correctly using Renaissance products 
and participating in tightly controlled research studies, should be involved to ensure 
adherence to the study design. Applications to participate in the study were distributed 
through 35 ARCs. Thirteen schools returned applications, and three schools were 
selected randomly to participate.

From each school, 20 students in grade 3 and 20 in grade 4 were randomly selected to 
participate, for a total of 120 students. It was decided to include those grades because 
the greatest number of AR quizzes are available at those levels. The study design 
necessitates having a large number of quiz titles available because the process of 
assigning quizzes to students calls for identifying at least five quizzes per student that 
match specific characteristics. The quiz selection process is described below.

Each of the three schools provided data files that included student names, AR quiz 
history from the 2004–2005 school year, and most recent performance on the 
computer-adaptive STAR Reading test from the 2004–2005 school year. After 
students were randomly selected from both grades, replicate samples were also 
randomly selected as backups, in case the selected students were unable to participate 
in the study.

For each selected and replicate student, we selected the most recent AR Reading 
Practice Quiz that was at a reading level very close to the students’ reading abilities as 
measured by their most recent STAR Reading test completed. When a student 
completes a STAR Reading test, the software analyzes the student’s performance and 
calculates his or her Instructional Reading Level (IRL), a criterion-referenced score 
that is the highest reading level at which a student is at least 80 percent proficient at 
recognizing words and comprehending material with assistance. IRL is not the same as 
Grade Equivalent, but corresponds closely to it. For each student, we selected the most 
recently taken AR quiz that had a reading level within +/– 0.2 points of the student’s 
STAR Reading IRL. For the vast majority, the selected AR quiz was within this range, 
but for a few, the closest quiz match to a recent IRL was greater than +/– 0.2 points.

With a recently completed AR quiz having been selected for each student, we then 
attempted to identify five quizzes that matched the selected quiz on a number of 
important characteristics. The five quizzes would be presented to each student, who 
would be asked to pick a title that he or she had not previously read and complete a 
quiz for it. First, a master list of AR Reading Practice Quizzes was generated so it could 
be used for the random selection of matched quizzes. Quizzes that were part of a series 
or were nonfiction were removed from the list because it was determined students 
should not have prior knowledge of the subject matter on which they would be quizzed. 
Then, for each selected quiz, five quizzes were identified that matched the selected quiz 
on the following criteria: reading level equal to +/– 0.2, same genre/topic, and having 
a book word count within +/– 20 percent.

Schools were sent names of selected and replicate students and given explicit 
instructions on how each student should pick one of the five quiz titles. Extra emphasis 
was paid to making sure that the quiz selected by the student was for a book that 
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he/she had not read. A Web server running AR was established for each student to 
access to select and take the quiz.

Data collection was completed in March 2005. Each school was successful in having a 
total of 40 students (20 from each grade) complete one of the assigned quizzes as 
instructed. Less than ten percent of the students taking quizzes were from replicate 
samples. In cases where a student from the replicate sample had to be used, it was 
because a selected student had either recently moved out of the school district or was 
out (vacation or sick) when the school decided to complete the quizzes.

Study Resul ts

Table 10 below presents the study’s results for the quizzes taken by students on books 
they had not read. Because the quizzes exclusively use multiple-choice questions, there 
is a non-zero probability of obtaining a passing score by chance alone. To pass AR 
quizzes, students have to answer at least 60 percent of the questions correctly on 5- 
and 10-item quizzes, and 70 percent on 20-item quizzes. Overall, a very small number 
of students—about six percent—were able to answer enough questions correctly to 
obtain a passing score.

The probabilities of passing an AR book quiz by chance have been calculated and are 
also presented in Table 10. The probabilities vary according to the number of questions 
in the quiz and the number of multiple-choice options per question. AR quizzes use 
four multiple-choice options.

Table 10 shows that students’ pass rates on books not read were slightly higher than 
chance rates. On 5-question quizzes, 16.1 percent of students passed their quizzes, and 
the rate of passing by chance was 10.4 percent. On 10-question quizzes, 2.3 percent of 
students passed their quizzes, and the rate of passing by chance was 2.0 percent.

Table 10: Number and Percentage of Students Passing and Failing AR Quizzes for Books 
Not Read, By Grade and Number of Questions Per Quiz

 Grade
Quiz

Fail/Pass Status

Study Quiz:
Number of Questions Administered

Total 5 10 20

n Percent n Percent n Percent n Percent

3 Quiz Failed 14 73.7% 40 97.6% 0 0.00% 54 90.0%

Quiz Passed 5 26.3% 1 2.4% 0 0.00% 6 10.0%

Total: Grade 3 19 100.0% 41 100.0% 0 0.00% 60 100.0%

4 Quiz Failed 12 100.0% 46 97.9% 1 100.0% 59 98.3%

Quiz Passed 0 0.00% 1 2.1% 0 0.00% 1 1.7%

Total: Grade 4 12 100.0% 47 100.0% 1 100.0% 60 100.0%

All Quiz Failed 26 83.9% 86 97.7% 1 100.0% 113 94.2%

Quiz Passed 5 16.1% 2 2.3% 0 0.00% 7 5.8%

Total 31 100.0% 88 100.0% 1 100.0% 120 100.0%

Pass Rate by Chance 10.4% 2.0% 0.1%
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The first hypothesis—that student pass rates on books not read would be no greater 
than chance—was tested on 5- and 10-item quiz results separately using a one-sample 
z-test for a proportion.14 For both tests, the null hypothesis was that the student pass 
rate on books not read was equivalent to chance. The z-test produces probabilities (p-
values) that correspond to the likelihood of obtaining a result that is as far or farther 
away as our sample mean is from the population mean (in this case the probability of 
passing by chance), if the null hypothesis is true. A low probability (0.05 or less) would 
provide justification to reject the null hypothesis and accept an alternative hypothesis. 
A higher probability would lead us not to reject the null hypothesis and, in this case, to 
conclude that the sample mean does not differ significantly from the chance pass rate.

The p-values generated by the z-tests were 0.30 for 5-item quizzes and 0.86 for 10-
item quizzes, leading us not to reject the null hypothesis that the students’ pass rate 
was the same as the pass rate from chance. Although students’ average pass rates on 
books not read were slightly higher than the chance pass rates, the differences were not 
statistically significant. In other words, when quizzed on books they have not read, 
students pass at a rate that is not significantly different than what would be expected 
by chance.

The second hypothesis involved examining the difference between student 
performance on quizzes for books read versus performance on quizzes for books not 
read. The descriptive data for these two quizzes reveals quite substantial differences. 
Table 11 presents the means and standard deviations, by grade, of quiz percent correct 
and pass rates. Figure 4 depicts in a bar graph the quiz percent correct on books not 
read versus books read.

14. Only one student took a 20-item quiz, so that was not included in the analysis. Note that in the master 
list of AR Reading Practice Quizzes, most quizzes contain 5 or 10 items. Only a small number (about two 
percent) use 20 items. Approximately 34 and 64 percent are 5- and 10-question quizzes, respectively.

Table 11: Means and Standard Deviations of Quiz Percent Correct and Pass Rate on Books 
Not Read Versus Books Read

Grade 3 Grade 4 Both Grades

Mean
Standard 
Deviation Mean

Standard 
Deviation Mean

Standard 
Deviation

Percent Correct on Quizzes for 
Books Not Read

25.00 19.53 23.50 13.88 24.25 16.89

Percent Correct on Randomly 
Selected Quizzes for Books Read

85.00 15.78 90.00 14.26 87.50 15.19

Percent of Students Passing 
Quizzes for Books Not Read

10.00 30.25 1.67 12.91 5.83 23.54

Percent of Students Passing 
Quizzes for Books Read

95.00 21.98 98.33 12.91 96.67 18.03
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Figure 4: Percent Correct on AR Quizzes for Books Not Read and Books Read

As Table 11 on the previous page shows, the mean percent correct on books not read by 
students was about 24 percent, and the mean percent correct on books read was about 
88 percent. In terms of quiz pass rates, only 6 percent of the quizzes for books not read 
were passed, compared with 97 percent for books read.

Paired sample t-tests were conducted to test the null hypothesis that there would be no 
difference between performance on quizzes for books read versus books not read. 
Separate tests were conducted for students’ percent correct score and pass/fail grade. 
The results of the test on percent correct are summarized in Table 12 on page 36, while 
Table 13 on page 36 summarizes the pass rate results. Both tests reveal that the 
differences in student performance between books read and not read are significant.

The mean paired difference between the percent correct on quizzes on books not read 
versus quizzes on books read is quite large (63.25). By grade, the mean differences for 
grades 3 and 4 were 60.0 and 66.5, respectively. As shown in Table 12, the t-test was 
significant at p < 0.001. Therefore, we can comfortably reject the null hypothesis and 
accept the alternative that quiz scores after having read the book were substantially 
higher than quiz scores after not having read the book.
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As shown in Table 13, the test comparing the differences between pass/fail rates on 
books read versus not read was also highly significant at p < 0.001, further confirming 
that both AR Reading Practice Quiz scores and pass/fail grades are effective in 
discriminating between having read the book or not.

Conclusion

Testing the two research hypotheses using rigorous statistical methods leads us to 
conclude the following: when students take AR Reading Practice Quizzes and have not 
read the books that are the subjects of those quizzes, they pass the quizzes at a rate that 
is not significantly different from the probability of passing by chance alone. In 
addition, when students are given two book quizzes to take that are similar in reading 
level and other characteristics, but differ in that the student has read one book and not 
the other, performance on the book not read is significantly lower than on the book 
read. In summary, AR Reading Practice quizzes are effective at discriminating between 
instances of students having read the book and not having read the book.

Table 12: Paired Samples t-test: Percent Correct on Book Read—Percent Correct 
on Book Not Read

Grade

Paired Differences

t df
Sig.a

(2-Tailed)

a. Sig. = significant

Mean
Standard 
Deviation

Std.
Error of 
Mean

95% Confidence 
Interval of the 

Difference

Lower Upper

Grade 3 60.00 21.71 2.80 65.61 54.39 21.411 59 p < 0.001

Grade 4 66.50 17.25 2.23 70.96 62.04 29.854 59 p < 0.001

All Grades 63.25 19.80 1.81 66.83 59.67 35.001 119 p < 0.001

Table 13: Paired Samples t-test: Pass/Fail Grade on Book Read—Pass/Fail Grade 
on Book Not Read

Grade

Paired Differences (Pass = 1; Fail = 0)

t df
Sig.a

(2-Tailed)

a. Sig. = significant

Mean
Standard 
Deviation

Std.
Error of 
Mean

95% Confidence 
Interval of the 

Difference

Lower Upper

Grade 3 0.85 0.36 0.046 0.94 0.76 18.29 59 p < 0.001

Grade 4 0.97 0.18 0.023 1.01 0.92 41.36 59 p < 0.001

All Grades 0.91 0.29 0.027 0.96 0.86 34.33 119 p < 0.001
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Corre la t ion  Wi th  Standard ized Reading Assessments

This section summarizes the external validity of AR Reading Practice Quizzes by 
describing their relationship with state and other standardized reading assessments. 
In some respects, AR is a unique assessment in that it assesses whether students read 
and comprehended books and selections of text. Ideally, its validity could be measured, 
in part, by the extent to which its scores correlate with assessments that both (1) assess 
the same thing, and (2) are of a sufficient quality, as judged by published studies, and 
reliability and/or validity data. Unfortunately, no assessment systems meet these 
criteria. Therefore, Renaissance Learning collected student-level data from state and 
other standardized reading tests.

Correlations between AR and 14 reading tests are presented in this section. For some 
of the tests, scores were available pertaining to specific skills (for example 
comprehension and fluency), but in most cases, only a score of general reading ability 
was available. Although the tests of general reading ability measure more skills than 
AR does, one would expect a positive correlation overall. One would also expect a 
higher correlation with the tests of reading comprehension. The correlations between 
AR and the general reading assessments are positive and generally in the moderate 
range, providing evidence of AR’s validity. That the correlations are not higher is not 
surprising given that AR is more narrowly focused than the general reading 
assessments. Also, the way that comprehension is measured is somewhat different. AR 
measures students’ ability to recall literal information from books or stories that they 
have read. This is comparable to, but more challenging than, traditional tests of 
comprehension, in which the passage of text is available to the student. As expected, 
AR correlations with reading comprehension measures are higher than with the 
general reading measures.

Descr ipt ion of  Data  Used for  Val id i ty  Analyses

A total of 216 schools provided student-level AR data along with matching scores from 
popular standardized reading assessments. The schools were from the following 31 
U.S. states plus one Canadian province (Saskatchewan): Alabama, Arizona, Arkansas, 
California, Colorado, Delaware, Florida, Georgia, Idaho, Illinois, Indiana, Kentucky, 
Louisiana, Massachusetts, Minnesota, Mississippi, Missouri, Montana, Nebraska, New 
Mexico, New York, North Carolina, Oklahoma, Oregon, Pennsylvania, South Dakota, 
Tennessee, Texas, Washington, Wisconsin, and Wyoming. 

A total of 79,102 unique students were included in the sample used for the validity 
analyses. This is smaller than the total number of matched-student AR-external test 
pairs (216,619) due to the fact that a single student may be included in correlations 
with more than one test. Additionally, a student may be included in correlations across 
multiple school years (e.g., spring 2002 as a fourth-grade student, and spring 2003 as 
a fifth-grade student).

Demographic information was available for 196, or 91 percent, of the schools in the 
sample. Of schools providing demographic data, the mean percent of students by racial 
classification was as follows: 55 percent White, 21 percent Black, 17 percent Hispanic, 5 
percent Native American, and 2 percent Asian. The mean student enrollment was 531, 
and ranged from 4 (two of the schools in the sample were small alternative schools) to 
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2,328. The mean percent of students eligible for the free/reduced price lunch program 
was 51, and ranged from 0 to 99 percent. 

The AR quiz data were collected over a period of five school years. During the first 
three of those years (2000–2001, 2001–2002, and 2002–2003), data were collected 
under the auspices of a consulting service provided by Renaissance Learning. The 
service involved the submission to Renaissance Learning of schools’ student-level 
electronic data on Accelerated Reader, STAR Reading, and other assessments. In turn, 
the company provided schools with detailed summaries of student, teacher, class, and 
school performance compared to best practice implementation standards for AR, as 
well as suggestions for improvement. Some schools also provided student-level results 
on such standardized tests as the Stanford Achievement Test (SAT-9) and Measures of 
Academic Progress (MAP), as well as several state tests.

During school years 2003–2004 and 2004–2005, AR data and scores from STAR 
Early Literacy (a criterion-referenced test developed by Renaissance Learning) were 
collected from schools that had signed hosting agreements with Renaissance Learning 
whereby the company hosts the schools’ assessment data on its Web servers and may 
use those data for research purposes.

Including the two Renaissance Learning computerized assessments—STAR Reading 
and STAR Early Literacy—student-level AR data were matched with data from a total 
of 12 reading assessments. Those assessments are listed in Tables 14 and 15 on pages 
40–43.

In addition to the assessments of general reading ability, correlations are also provided 
between AR and a number of subtests measuring specific reading skills. Those subtests 
are from DIBELS (Dynamic Indicators of Basic Early Literacy Skills), GRADE (Group 
Reading Assessment and Diagnostic Evaluation), and TPRI (Texas Primary Reading 
Inventory). These data were collected during the fall 2004 semester. Two elementary 
schools provided student-level AR data along with matching scores from DIBELS, 
GRADE, and TPRI. 

It should be noted that AR is much more specific than the 12 general tests of reading 
ability. AR measures the amount of reading and comprehension by asking students to 
respond to literal questions about text they have read. In other words, the underlying 
tasks are somewhat different. Therefore, the correlations between AR and the general 
reading assessments are likely to be not as strong as the correlations among the 
general reading assessments themselves. However, there is a moderate positive 
relationship between the two, suggesting that AR is measuring something that the 
general reading tests are measuring, even though AR is more limited in scope. The 
correlations between AR and the reading comprehension subtests are generally 
stronger than the correlations between AR and the general reading assessments. 

Corre lat ions With  External  Tests

Because students take multiple AR quizzes during a school year, semester, quarter, or 
even week, and the program emphasizes cumulative performance such as words read 
and percent correct on quizzes, correlating student performance on individual AR 
quizzes with external tests would not be meaningful. Therefore, cumulative 
performance on AR quizzes was aggregated by semester, and was correlated with the 
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state or standardized test taken during that semester. Semesters were defined as fall 
including August through December, and spring including January through June.

In the cases of two of the tests—STAR Reading and STAR Early Literacy—some 
students completed more than one test in a semester. In those instances, the mean of 
student scores from the semester was computed and used to correlate with the 
cumulative AR data from the same semester.

The external data were correlated with two different AR measures—AR Points, which 
combines number of words read, book level, and percent correct on quizzes, and a 
Quality/Quantity, which takes into account words read and percent correct but not 
book level. Of the two, the Quality/Quantity measure is a stronger correlate with the 
external assessments of general reading ability as well as the assessments of reading 
comprehension.

AR Points
The software automatically computes AR points every time a student takes a quiz and 
tracks the accumulation of points over time. As mentioned previously, points are one 
of the indicators that teachers can use to monitor student progress on both book 
reading and comprehension of those books. Points are part of the feedback provided by 
AR that has been shown to be motivational for students (Sadusky & Brem, 2002; 
Husman, Brem, & Duggan, 2005; Samuels & Wu, 2003). The formula for points is as 
follows:

Points = [(10 + Reading Level) × (Number of words in book/100,000)] × Percent 
Correct

Quality/Quantity
Although AR points are a useful measure for teachers and students to monitor book 
reading, a stronger correlate with external measures of general reading ability and 
reading comprehension is the Quality/Quantity variable, which is similar to AR points 
but does not include book level in its equation. 

Quality/Quantity is the product of the average percent correct on the quizzes and the 
square root of the total number of words read over a semester. 

Correlation coefficients between AR points and external reading measures are 
presented in Tables 14 and 15 on pages 40 through 43. Table 14 presents validity 
coefficients for grades 1 through 6, and Table 15 presents the validity coefficients for 
grades 7 through 12. The bottom of each table presents a grade-by-grade summary, 
including the total number of students for whom test data were available, the number 
of validity coefficients for that grade, and the average value of the validity coefficients. 
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Table 14: External Validity Data: Accelerated Reader Pointsa Correlations with External Tests of 
General Reading Ability, Grades 1–6 

Date Score

1 2 3 4 5 6

nb rc n r n r n r n r n r

Delaware Student Testing Program—Reading (DSTP)

Spr 2002 Scaled – – – – 128 0.29** – – 284 0.60** – –

Spr 2003 Scaled – – – – 265 0.44** – – 296 0.33** – –

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)—Letter Naming Fluency—Benchmark 1

Fall 2004 Raw 21   0.53* – – – – – – – – – –

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)—Phoneme Segmentation Fluency—Benchmark 1

Fall 2004 Raw 21   0.56* – – – – – – – – – –

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)—Phoneme Segmentation Fluency—Benchmark 2

Fall 2004 Raw 21   0.45* – – – – – – – – – –

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)—Nonsense Word Fluency—Benchmark 1

Fall 2004 Raw 21 0.71** 22 0.28 – – – – – – – –

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)—Nonsense Word Fluency—Benchmark 2

Fall 2004 Raw 21 0.60** – – – – – – – – – –

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)—Word Use Fluency—Benchmark 1

Fall 2004 Raw 9   0.11 11 0.14 – – – – – – – –

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)—Word Use Fluency—Benchmark 2

Fall 2004 Raw 9  –0.23 11 0.58 – – – – – – – –

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)—Oral Reading Fluency—Benchmark 1

Fall 2004 Raw – – 22 0.73** – – – – – – – –

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)—Oral Reading Fluency—Benchmark 2

Fall 2004 Raw 21 0.85** 22 0.68** – – – – – – – –

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)—Retell Fluency—Benchmark 1

Fall 2004 Raw – – 11 0.30 – – – – – – – –

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)—Retell Fluency—Benchmark 2

Fall 2004 Raw – – 11 0.58 – – – – – – – –

Group Reading Assessment and Diagnostic Evaluation (GRADE)—Vocabulary Composite

Fall 2004 Scaled 18 0.72** 22 0.73** – – – – – – – –

Group Reading Assessment and Diagnostic Evaluation (GRADE)—Comprehension Composite

Fall 2004 Scaled 18 0.86** 22 0.80** – – – – – – – –

Group Reading Assessment and Diagnostic Evaluation (GRADE)—Total

Fall 2004 Scaled 17 0.87** 22 0.80** – – – – – – – –
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Date Score
1 2 3 4 5 6

n2 r3 n r n r n r n r n r
Idaho Standards Achievement Test—Reading (ISAT)

Fall 2001 Scaled – – – – – – – – – – 29  0.42*

Spr 2002 Scaled – – – – – – – – – – 28  0.47*

Fall 2002 Scaled – – – – – – – – – – 28  0.15

Spr 2003 Scaled – – – – – – – – – – 27  0.17

Measures of Academic Progress—Reading (MAP)

Fall 2002 Scaled – – 83 0.52** 92 0.47** 75 0.48** 79 0.58** – –

Spr 2003 Scaled – – 81 0.44** 93 0.44** 72 0.49** 83 0.65** – –

Mississippi Curriculum Test—Reading (MCT)

Spr 2002 Scaled – – 92 0.56** 98 0.26** 98 0.36** 81 0.52** – –

New Mexico Achievement Assessment Program—Reading (NMAAP)

Spr 2002 Scaled – – – – – – 41   0.18 – – 110 0.21*

Spr 2003 Scaled – – – – 128 0.34** 156 0.27** 153 0.28** – –

Stanford Achievement Test, 9th Ed.—Reading (SAT-9)

Spr 2002 Scaled – – – – 36   0.24 – – – – – –

Spr 2003 Scaled – – – – 97 0.35** – – – – – –

STAR Early Literacy

Fall 2003 Scaled 208 0.31** 94   0.11 27 0.53** – – – – – –

Spr 2004 Scaled 244 0.26** 159 0.35** 47 0.49** – – – – – –

Fall 2004 Scaled 1,722 0.35** 870 0.31** 349 0.13** – – – – – –

Spr 2005 Scaled 2,518 0.32** 940 0.29** 173 0.29** – – – – – –

STAR Reading

Fall 2000 Scaled – – 35   0.21 821 0.09** 2,234 0.44** 1,818 0.39** 1,307 0.38**

Spr 2001 Scaled – – 167 0.30** 2,103 0.29** 2,805 0.43** 2,612 0.47** 1,703 0.47**

Fall 2001 Scaled 35  0.35* 1,422 0.10** 3,652 0.38** 5,330 0.41** 4,172 0.48** 3,073 0.48**

Spr 2002 Scaled 159   –0.05 2,467 0.36** 4,072 0.46** 4,077 0.49** 4,418 0.53** 3,287 0.49**

Fall 2002 Scaled 2,520 0.14** 5,033 0.41** 5,847 0.46** 6,398 0.49** 6,414 0.53** 6,805 0.50**

Spr 2003 Scaled 5,031 0.38** 5,558 0.45** 6,239 0.46** 6,745 0.49** 6,595 0.51** 7,032 0.51**

Terra Nova Reading

Spr 2002 PRd – – – – – – 12 0.47 – – – –

Spr 2003 PRd – – – – – – 17 0.52* – – – –

Table 14: External Validity Data: Accelerated Reader Pointsa Correlations with External Tests of 
General Reading Ability, Grades 1–6  (Continued)
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*    Correlation is significant at the 0.05 level.

**  Correlation is significant at the 0.01 level.

Date Score
1 2 3 4 5 6

n2 r3 n r n r n r n r n r
Texas Assessment of Knowledge and Skills—Reading (TAKS)

Spr 2003 Scaled – – – – 47 0.53** 1,132 0.38** 1,097 0.41** 1,013 0.51**

Texas Primary Reading Inventory (TPRI)—Phonemic Awareness

Fall 2004 Raw 21 0.56** – – – – – – – – – –

Texas Primary Reading Inventory (TPRI)—Graphophonemic Knowledge

Fall 2004 Raw 21 0.57** 21   0.35 – – – – – – – –

Texas Primary Reading Inventory (TPRI)—Fluency

Fall 2004 Raw 20 0.83** 21 0.58** – – – – – – – –

Texas Primary Reading Inventory (TPRI)—Reading Comprehension

Fall 2004 Raw 21 0.81** 21   0.22 – – – – – – – –

Wyoming Comprehensive Assessment System—Reading (WyCAS)

Spr 2002 Scaled – – – – – – 12    0.39 – – – –

Spr 2003 Scaled – – – – – – 17 0.56* – – – –

Summary

Grades All 1 2 3 4 5 6

Number of 
students

136,036 12,717 17,240 24,314 29,221 28,102 24,442

Number of 
coefficients

109 23 26 19 16 13 12

Average 
validity

– 0.47 0.43 0.37 0.43 0.48 0.40

Overall 
average

0.43

a. Accelerated Reader points are calculated by the software when students pass a quiz. The points value that is correlated with the external score is the sum of points 
earned in the semester in which the external test was administered. The formula is as follows: [(10 + Reading Level) × (Words in Book/100,000)] × Percent Correct.

b. n = Sample sizes.

c. r = Correlations.

d. PR = Percentile Rank.

Table 14: External Validity Data: Accelerated Reader Pointsa Correlations with External Tests of 
General Reading Ability, Grades 1–6  (Continued)
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*    Correlation is significant at the 0.05 level.

**  Correlation is significant at the 0.01 level.

Table 15: External Validity Data: Accelerated Reader Pointsa Correlations with External Tests of 
General Reading Ability, Grades 7–12 

a. Accelerated Reader points are calculated by the software when students pass a quiz. The points value that is correlated with the external score is the sum of points 
earned in the semester in which the external test was administered. The formula is as follows: [(10 + Reading Level) × (Words in Book/100,000)] × Percent Correct.

Date Score

7 8 9 10 11 12

nb

b. n = Sample sizes.

rc

c. r = Correlations.

n r n r n r n r n r

Delaware Student Testing Program – Reading (DSTP)

Spr 2002 Scaled – – 232 0.46** – – 119 0.46** – – – –

Spr 2003 Scaled – – 245 0.47** – – 198 0.43** – – – –

New Mexico Achievement Assessment Program – Reading (NMAAP)

Spr 2002 Scaled 83 0.62** – – – – – – – – – –

Spr 2003 Scaled 136 0.38** 112 0.54** 107 0.47** – – – – – –

STAR Reading

Fall 2000 Scaled 1,826 0.51** 1,696 0.53** 836 0.45** 905 0.47** 1,053 0.40** 1,088 0.38**

Spr 2001 Scaled 2,040 0.50** 2,107 0.52** 872 0.47** 1,532 0.47** 1,357 0.35** 1,039 0.28**

Fall 2001 Scaled 3,396 0.51** 3,385 0.45** 595 0.39** 1,217 0.35** 1,379 0.34** 1,132 0.33**

Spr 2002 Scaled 3,706 0.53** 3,894 0.45** 975 0.49** 1,295 0.44** 1,413 0.36** 1,095 0.38**

Fall 2002 Scaled 5,088 0.49** 4,343 0.47** 3,106 0.43** 2,378 0.39** 1,760 0.34** 1,373 0.27**

Spr 2003 Scaled 5,197 0.51** 4,600 0.48** 3,115 0.40** 2,226 0.34** 1,577 0.31** 1,066 0.14**

Texas Assessment of Knowledge and Skills – Reading (TAKS)

Spr 2003 Scaled 921 0.36** 890 0.42** 782 0.31** 597 0.32** 499 0.07 – –

Summary

Grades All 7 8 9 10 11 12

Num. of 

students

80,583 22,393 21,378 10,388 10,593 9,038 6,793

Num. of 

coefficients

49 9 10 8 9 7 6

Average 

validity

– 0.49 0.48 0.43 0.41 0.31 0.30

Overall 

average

0.40
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Correlation coefficients between AR Quality/Quantity and external reading measures 
are presented in Tables 16 and 17 on pages 44 through 47. Table 16 presents validity 
coefficients for grades 1 through 6, and Table 17 presents the validity coefficients for 
grades 7 through 12. The bottom of each table presents a grade-by-grade summary, 
including the total number of students for whom test data were available, the number 
of validity coefficients for that grade, and the average value of the validity coefficients. 

Table 16: External Validity Data: Accelerated Reader Quality/Quantitya Correlations with External 
Tests of General Reading Ability, Grades 1–6 

Date Score

1 2 3 4 5 6

nb rc n r n r n r n r n r

Delaware Student Testing Program—Reading (DSTP)

Spr 2002 Scaled – – – – 128 0.54** – – 284 0.72** – –

Spr 2003 Scaled – – – – 265 0.53** – – 296 0.59** – –

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)—Letter Naming Fluency—Benchmark 1

Fall 2004 Raw 21   0.59* – – – – – – – – – –

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)—Phoneme Segmentation Fluency—Benchmark 1

Fall 2004 Raw 21 0.57** – – – – – – – – – –

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)—Phoneme Segmentation Fluency—Benchmark 2

Fall 2004 Raw 21   0.45* – – – – – – – – – –

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)—Nonsense Word Fluency—Benchmark 1

Fall 2004 Raw 21 0.81** 22 0.37 – – – – – – – –

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)—Nonsense Word Fluency—Benchmark 2

Fall 2004 Raw 21 0.63** – – – – – – – – – –

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)—Word Use Fluency—Benchmark 1

Fall 2004 Raw 9   0.27 11   0.12 – – – – – – – –

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)—Word Use Fluency—Benchmark 2

Fall 2004 Raw 9  –0.09 11 0.80** – – – – – – – –

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)—Oral Reading Fluency—Benchmark 1

Fall 2004 Raw – – 22 0.84** – – – – – – – –

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)—Oral Reading Fluency—Benchmark 2

Fall 2004 Raw 21 0.94** 22 0.79** – – – – – – – –

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)—Retell Fluency—Benchmark 1

Fall 2004 Raw – – 11   0.43 – – – – – – – –

Dynamic Indicators of Basic Early Literacy Skills (DIBELS)—Retell Fluency—Benchmark 2

Fall 2004 Raw – – 11 0.80** – – – – – – – –

Group Reading Assessment and Diagnostic Evaluation (GRADE)—Vocabulary Composite

Fall 2004 Scaled 18 0.84** 22 0.77** – – – – – – – –
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Date Score

1 2 3 4 5 6

n2 r3 n r n r n r n r n r

Group Reading Assessment and Diagnostic Evaluation (GRADE)—Comprehension Composite

Fall 2004 Scaled 18 0.89** 22 0.75** – – – – – – – –

Group Reading Assessment and Diagnostic Evaluation (GRADE)—Total

Fall 2004 Scaled 17 0.94** 22 0.76** – – – – – – – –

Idaho Standards Achievement Test—Reading (ISAT)

Fall 2001 Scaled – – – – – – – – – – 29 0.41*

Spr 2002 Scaled – – – – – – – – – – 28 0.45*

Fall 2002 Scaled – – – – – – – – – – 28    0.10

Spr 2003 Scaled – – – – – – – – – – 27    0.22

Measures of Academic Progress—Reading (MAP)

Fall 2002 Scaled – – 83 0.64** 92 0.65** 75 0.64** 79 0.65** – –

Spr 2003 Scaled – – 81 0.55** 93 0.65** 72 0.58** 83 0.70** – –

Mississippi Curriculum Test—Reading (MCT)

Spr 2002 Scaled – – 92 0.41** 98 0.50** 98 0.46** 81 0.37** – –

New Mexico Achievement Assessment Program—Reading (NMAAP)

Spr 2002 Scaled – – – – – – 41   0.37* – – 110 0.49**

Spr 2003 Scaled – – – – 128 0.53** 156 0.37** 153 0.52** – –

Stanford Achievement Test, 9th Ed.—Reading (SAT-9)

Spr 2002 Scaled – – – – 36 0.61** – – – – – –

Spr 2003 Scaled – – – – 97 0.56** – – – – – –

STAR Early Literacy

Fall 2003 Scaled 208 0.39** 94   0.15 27 0.61** – – – – – –

Spr 2004 Scaled 244 0.36** 159 0.43** 47 0.49** – – – – – –

Fall 2004 Scaled 1,722 0.39** 870 0.37** 349 0.13** – – – – – –

Spr 2005 Scaled 2,518 0.40** 940 0.32** 173 0.35** – – – – – –

STAR Reading

Fall 2000 Scaled – – 35 0.34* 821 0.18** 2,234 0.58** 1,818 0.53** 1,307 0.53**

Spr 2001 Scaled – – 167 0.43** 2,103 0.39** 2,805 0.58** 2,612 0.60** 1,703 0.57**

Fall 2001 Scaled 35 0.46** 1,422 0.27** 3,652 0.57** 5,330 0.58** 4,172 0.61** 3,073 0.58**

Spr 2002 Scaled 159   0.14 2,467 0.52** 4,072 0.63** 4,077 0.64** 4,418 0.64** 3,287 0.59**

Fall 2002 Scaled 2,520 0.28** 5,033 0.61** 5,847 0.65** 6,398 0.63** 6,414 0.64** 6,805 0.60**

Spr 2003 Scaled 5,031 0.55** 5,558 0.62** 6,239 0.64** 6,745 0.61** 6,595 0.60** 7,032 0.59**

Table 16: External Validity Data: Accelerated Reader Quality/Quantitya Correlations with External 
Tests of General Reading Ability, Grades 1–6  (Continued)
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*    Correlation is significant at the 0.05 level.

**  Correlation is significant at the 0.01 level.

Date Score

1 2 3 4 5 6

n2 r3 n r n r n r n r n r

Terra Nova Reading

Spr 2002 PRd – – – – – – 12   0.54 – – – –

Spr 2003 PRd – – – – – – 17 0.63** – – – –

Texas Assessment of Knowledge and Skills—Reading (TAKS)

Spr 2003 Scaled – – – – 47 0.61** 1,132 0.50** 1,097 0.52** 1,013 0.61**

Texas Primary Reading Inventory (TPRI)—Phonemic Awareness

Fall 2004 Raw 21 0.57** – – – – – – – – – –

Texas Primary Reading Inventory (TPRI)—Graphophonemic Knowledge

Fall 2004 Raw 21 0.58** 21   0.31 – – – – – – – –

Texas Primary Reading Inventory (TPRI)—Fluency

Fall 2004 Raw 20 0.88** 21 0.83** – – – – – – – –

Texas Primary Reading Inventory (TPRI)—Reading Comprehension

Fall 2004 Raw 21 0.71** 21 0.44* – – – – – – – –

Wyoming Comprehensive Assessment System—Reading (WyCAS)

Spr 2002 Scaled – – – – – – 12   0.47 – – – –

Spr 2003 Scaled – – – – – – 17 0.72** – – – –

Summary

Grades All 1 2 3 4 5 6

Number of 
students

136,036 12,717 17,240 24,314 29,221 28,102 24,442

Number of 
coefficients

109 23 26 19 16 13 12

Average 
validity

– 0.55 0.53 0.52 0.56 0.59 0.48

Overall 
average

0.54

a. The Accelerated Reader score that is correlated to external measures is a combination of words read and average percent correct on quizzes over the course of the 
semester in which the external test was also completed. Specifically, the AR variable is the product of the square root of the total words read during the semester and 
the average percent correct for the semester.

b. n = Sample sizes.

c. r = Correlations.

d. PR = Percentile Rank.

Table 16: External Validity Data: Accelerated Reader Quality/Quantitya Correlations with External 
Tests of General Reading Ability, Grades 1–6  (Continued)
46
Accelerated Reader
Understanding Reliability and Validity



VA L I D I T Y

Correlation With Standardized Reading Assessments

. .
 . 

. .
*    Correlation is significant at the 0.05 level.

**  Correlation is significant at the 0.01 level.

Table 17: External Validity Data: Accelerated Reader Quality/Quantitya Correlations with External 
Tests of General Reading Ability, Grades 7–12 

a. The Accelerated Reader score that is correlated to external measures is a combination of words read and average percent correct on quizzes over the course of 
the semester in which the external test was also completed. Specifically, the AR variable is the product of the square root of the total words read during the 
semester and the average percent correct on quizzes taken during the semester.

Date Score

7 8 9 10 11 12

nb

b. n = Sample sizes.

rc

c. r = Correlations.

n r n r n r n r n r

Delaware Student Testing Program – Reading (DSTP)

Spr 2002 Scaled – – 232 0.75** – – 119 0.70** – – – –

Spr 2003 Scaled – – 245 0.64** – – 198 0.55** – – – –

New Mexico Achievement Assessment Program – Reading (NMAAP)

Spr 2002 Scaled 83 0.67** – – – – – – – – – –

Spr 2003 Scaled 136 0.52** 112 0.70** 107 0.43** – – – – – –

STAR Reading

Fall 2000 Scaled 1,826 0.60** 1,696 0.59** 836 0.54** 905 0.53** 1,053 0.50** 1,088 0.48**

Spr 2001 Scaled 2,040 0.56** 2,107 0.57** 872 0.55** 1,532 0.53** 1,357 0.46** 1,039 0.38**

Fall 2001 Scaled 3,396 0.59** 3,385 0.51** 595 0.55** 1,217 0.45** 1,379 0.43** 1,132 0.42**

Spr 2002 Scaled 3,706 0.58** 3,894 0.50** 975 0.57** 1,295 0.51** 1,413 0.46** 1,095 0.43**

Fall 2002 Scaled 5,088 0.56** 4,343 0.53** 3,106 0.53** 2,378 0.49** 1,760 0.44** 1,373 0.34**

Spr 2003 Scaled 5,197 0.57** 4,600 0.56** 3,115 0.48** 2,226 0.41** 1,577 0.41** 1,066 0.24**

Texas Assessment of Knowledge and Skills – Reading (TAKS)

Spr 2003 Scaled 921 0.46** 890 0.53** 782 0.37** 597 0.35** 499 0.10* – –

Summary

Grades All 7 8 9 10 11 12

Number of 
students

80,583 22,393 21,504 10,388 10,467 9,038 6,793

Number of 
coefficients

49 9 10 8 9 7 6

Average 
validity

– 0.57 0.59 0.50 0.50 0.40 0.38

Overall 
average

0.50
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Meta-Analys is  of  Accelerated Reader  External  Val id i ty  Data  

Meta-analysis is a set of statistical procedures that combine results from different 
sources or studies. When applied to a set of correlation coefficients that estimate test 
validity, meta-analysis combines the observed correlations and sample sizes to yield 
estimates of overall validity, as well as standard errors and confidence intervals, both 
overall and within grades. To conduct a meta-analysis of AR validity data, the 158 
correlations displayed in Tables 14 through 17 on pages 40 through 47 were combined 
and analyzed using the fixed effects model for correlations advocated by Hedges & 
Oklin (1985). The results are displayed in Tables 18 and 19 on pages 48 and 49. The 
tables include results for the correlations within each grade, as well as results with all 
12 grades’ data combined. The tables include weighted mean estimates of validity, a 
standard error, and the lower and upper limits of a 95 percent confidence interval for 
the validity coefficient.

The overall validity estimate using AR points is 0.44, while for the Quality/Quantity 
variable it is 0.56.

Table 18:Results of the Meta-Analysis of Accelerated Reader Quiz 
Correlations (Points) With Other Tests

Grade

Effect Size 95% Confidence Level

Validity 
Estimate Standard Error Lower Limit Upper Limit

 1 0.32 0.01 0.30 0.34

 2 0.38 0.01 0.37 0.40

 3 0.41 0.01 0.40 0.43

 4 0.46 0.01 0.45 0.47

 5 0.50 0.01 0.49 0.51

 6 0.49 0.01 0.48 0.50

 7 0.50 0.01 0.49 0.52

 8 0.47 0.01 0.46 0.49

 9 0.42 0.01 0.40 0.44

10 0.40 0.01 0.38 0.42

11 0.33 0.01 0.31 0.35

12 0.30 0.01 0.27 0.32

All 0.44 0.00 0.44 0.45
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The process of establishing the validity of a progress-monitoring system such as AR is 
an ongoing one. AR is a dynamic progress-monitoring system; hundreds of new 
quizzes are added every year. Likewise, matched AR-state and standardized 
assessment data are collected on a fairly regular basis. Renaissance Learning will 
continue to collect data and will update these correlations in the future. 

Table 19:Results of the Meta-Analysis of Accelerated Reader Quiz 
Correlations (Quality/Quantity) With Other Tests

Grade

Effect Size 95% Confidence Level

Validity 
Estimate Standard Error Lower Limit Upper Limit

 1 0.45 0.01 0.43 0.46

 2 0.55 0.01 0.53 0.56

 3 0.59 0.01 0.58 0.60

 4 0.60 0.01 0.59 0.61

 5 0.61 0.01 0.60 0.62

 6 0.59 0.01 0.57 0.60

 7 0.57 0.01 0.56 0.58

 8 0.54 0.01 0.53 0.56

 9 0.51 0.01 0.49 0.53

10 0.48 0.01 0.46 0.50

11 0.43 0.01 0.41 0.45

12 0.38 0.01 0.36 0.41

All 0.56 0.00 0.55 0.56
49
Accelerated Reader
Understanding Reliability and Validity



USABILITY

Usability is an important but often overlooked criterion for judging educational 
assessments.

Renaissance Learning believes that in addition to reliability and validity, usability is 
the third measure by which assessments should be evaluated. Assessments should not 
only provide valid and reliable feedback on student performance, but also the 
resources (time, money, etc.) required to administer and score them should be 
minimal.

All assessments provide information (I), and all require some cost (C) in time and 
other resources to administer. But assessments do not all have the same I/C ratios. 
Many have such high costs that their practicality becomes questionable. Assessments 
that do not provide results immediately limit the ability of teachers, administrators, 
parents, and students to put them to use in a timely fashion. Assessments that require 
extensive time on the part of students and teachers carry an opportunity cost; time that 
could be spent on valuable learning activities (e.g., direct instruction, guided reading, 
small-group work, etc.) is instead spent on time-intensive assessments.

All Renaissance Learning assessments are developed to ensure that the value of 
information they provide far exceeds their costs. Accelerated Reader has a high I/C 
ratio. Although AR provides immediate valid and reliable feedback on student reading 
and can produce a wide variety of reports at student, class, and school levels, it 
requires little in terms of resources.

To set up, AR requires minimal data entry before students can begin quizzing. School 
personnel need to enter student information just once. Once entered, student 
information can be used for AR and any other Renaissance Learning program that uses 
the same database, and can be carried over from year to year, minimizing the record-
keeping burden on teachers and other staff.

The quiz-taking process involves only a few steps. First, students log in using 
passwords created by the school (and, for AR Renaissance Place Edition, user names). 
Second, students select quizzes by searching for the author, title, or ID assigned to the 
books/quizzes. Third, students take the quizzes by answering each question with either 
the keyboard (keys A, B, C, D, and Enter) or the mouse. Immediately following the 
final question, the software indicates how many items were answered correctly and, 
depending on the preference settings, may give students an opportunity to review the 
questions answered incorrectly.

There are no time limits on quizzes, but most are completed in less than four minutes. 
Table 20 on the next page summarizes the median time students spend on quizzes by 
quiz type and number of items. The single most commonly used type of quiz, the 10-
item Reading Practice Quiz, takes slightly more than three minutes to complete.
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After the student reviews his/her score on the screen, AR generates a printed TOPS 
Report (see Appendix C on page 57) that provides written feedback on the quiz just 
taken as well as cumulative data for the marking period and school year. At any time, 
teachers and administrators may access and print any number of AR or Renaissance 
Place reports on student, class, or school progress in a matter of seconds.

Table 20:Median Time Spent on AR Quizzes

Quiz Type Number of Items Median Time

Reading Practice  5 1:48

10 3:11

20 6:21

Literacy Skills 12 5:03

24 9:33

Other Reading 
(textbook selections)

  5 2:08

10 3:35

20 6:45

Total   5 1:49

10 3:12

12 5:03

20 6:21

24 9:33
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APPENDIX A

Student Reading Plan 

Revised March 2008 Reproducible Form © 2008 Renaissance Learning, Inc. Page 1 of 1 

Student: Grade: Teacher:
Grade-Equivalent Score/Test Date: 1) 2) 3)
School Year: Beginning ZPD: 

 1.  Minimum Average % Correct             2. Points
Marking Period Goal Actual Marking Period Goal Actual 

1 1
2 2
3 3
4 4
5 5
6 6

 3.  Minimum Average Book Level      4. Reader Certification Goal *
Marking Period Goal Actual Marking Period Rdy Ind Ris Sup Adv Sta Cla Hon

1 1

2 2

3 3

4 4

5 5

6 6

Fill in the bottom half of a box to indicate a goal.  
Fill in the whole box when you reach the goal. 

5.  Additional Goals 
Marking Period Goal Actual 

1
2
3
4
5
6

 6. Commitment to Goals                                                       
Marking Period Student Signature/Date Teacher Signature/Date Parent Signature/Date 

1
2
3
4
5
6

* Certification Codes: Rdy=Ready Reader, Ind=Independent Reader, Ris=Rising Reader, Sup=Super Reader, Adv=Advanced Reader, Sta=Star Reader, 
Cla=Classic Reader, Hon=Honors Reader 
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APPENDIX C

Reading Practice TOPS Report 
for Matthew Bosley

 Printed November 5, 2007 1:02 PM 

 School: Oakwood Elementary School  Grade: 4 

 Class: Grade 4 (Adams)  Teacher: Mrs. M. Adams  

aATOS BL: ATOS Book Level 

What I Read How I Did 
Allosaurus (Dinosaurs) Correct: 5 of 5 Percent Correct: 100% 

by Michael P. Goecke 

Terrific, Matthew! 

ATOS BLa: 2.7  

Quiz Number: 55459 F/NF: Nonfiction Points Earned: 0.5 of 0.5 
Quiz Date:11/5/2007 1:01 PM Word Count: 600  

Interest Level: Lower Grades (LG)  

TWI: Read Independently  

My Progress in Marking Period 2 
10/15/2007 - 11/30/2007 (48% Complete) 

Average Percent Correct: 96.0% Points Earned: 4.2 

Average ATOS BL: 2.8 Marking Period Totals 

 Quizzes Passed: 5 

 Quizzes Taken:  5 

 Words Read: 26,732

My School Year Summary 
9/4/2007 - 6/13/2008 (24% Complete) 

Average Percent Correct:  91.7% Quizzes Passed:  12 Last Certification:  Super Reader 

Points Earned:  9.9 Quizzes Taken:  12 Date Achieved: 10/12/2007 

Average ATOS BL:  2.9 Total Words Read:  69,335 Certification Goal:  Super Reader (2) 

   

Monitor  Teacher 

   

Comments:   

0 0100

goal

85%

goal

7.6

goal

2.6

0 2.8

55.3% 
of Goal 

Above
Goal
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