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Accelerated Reader in Specialist Schools

“Practice makes perfect.” This well-known saying has some theoretical and empirical support in the research literature.  Many studies have found a positive correlation between the amount of reading practice and reading achievement. However, more able readers might tend to read more, or more reading practice might enhance reading achievement, or both might happen. Nevertheless, some studies indicate that one causal direction is from practice to achievement (e.g., Cunningham & Stanovich, 1997). However, simply increasing reading practice time might not consistently improve student reading achievement. Other mediating variables might include actual student engagement during practice time (Berliner, 1990) and quality (rather than quantity) of reading practice (Topping and Sanders, 2000). 

Quality of reading practice can be assessed by indicators of successful comprehension at an appropriate level of challenge. It has been argued that better curriculum-based formative assessment data of this type are needed to inform student and teacher judgments (e.g., Visscher & Coe, 2002). Computerized progress-monitoring systems can provide such data, informing and potentially enhancing student self-management or teacher intervention or both. 

Within the context of such a system, the current study investigated variation in the implementation of Accelerated Reader in a number of schools in the UK, exploring the relationships between quantity of reading practice, quality of comprehension, and reading achievement. The project included both Accelerated Reader and Accelerated Math interventions, but this report only covers Accelerated Reader schools. 

Sample

The sample was drawn from Specialist Schools in the Greater London area who had expressed an interest in developing reading. It included 15 schools (8 primaries, 1 junior, 3 high schools, a boys’ and a girls’ technical college and a community college). However, in some cases the post-test scores could not be collected, so this reduced the sample to 10 (6 primary schools, 1 junior school, 2 high schools, and the girls’ technical college). In these, the analysis will focus upon large groups who participated in the program. All STAR Reading tests less than 12 weeks apart were discounted. 

Measures

Actually monitoring the behavior and progress of individual students in a consistent, reliable, valid, detailed and timely way presents large practical problems for a teacher. Computerized, formative assessments for reading provide teachers with an activity- and progress-monitoring tool to enable them to achieve this otherwise daunting task. The study reported below utilized such a progress monitoring tool for data capture and feedback for the stakeholders. Access to this data should free teacher capability to intervene with students in a more timely and effective way – but that does not mean that such opportunities will be taken. However, the progress monitoring system itself indicates if teachers are indeed intervening effectively, and such data were captured in the current study.

STAR Reading. STAR Reading (Renaissance Learning, 2005a) is a computer-adaptive standardized reading test for readers above first grade (100 words sight vocabulary). It continuously tailors each student’s test to his or her achievement level based on his/her responses to previous test items.  It contains an item-bank, and can be used repeatedly during the year to measure student, class, or school progress. It yields norm-referenced (grade equivalent and normal curve equivalent - NCE), and is proven to be a reliable and valid measure of reading ability (Renaissance Learning, 2005). All norming and reliability/validity testing was done in the US.  STAR Reading test–retest reliabilities range by grade from 0.85 to 0.95 (within 7 days), with overall reliability of 0.94. Split-half reliabilities range from 0.89 to 0.93. STAR Reading correlates with other standardized tests, including the Iowa Test of Basic Skills (average r = 0.74 across Forms K, L, and M for grades 1–6) and the Stanford Achievement Test, Ninth Edition (average r = 0.69 for grades 1–6) (Renaissance Learning, 2003). The majority of schools participating in the current study administered the STAR Reading test at the beginning of the school year and again in late April and May.

Accelerated Reader. Accelerated Reader (AR) (Renaissance Learning, 2005b) is a system for computer-assisted individualized assessment and progress monitoring of comprehension of real books. Students individually select books from the more than 100,000 titles for which AR reading practice comprehension quizzes are available and read independently at their own pace at school and/or at home. On completion, they take the multiple-choice AR reading practice quiz for the book at the computer. Each book has a maximum point value according to its length, adjusted for text difficulty. When the student completes a quiz, the program awards points up to this maximum (according to the proportion of correct responses). The default condition is that students can quiz on a book only once.

The AR reading practice quizzes are brief. They primarily assess literal comprehension rather than idiosyncratic reader inferences or other more complex responses (which might be culturally specific), and do not measure all relevant reading behaviors in school or elsewhere. At a simplistic level, the AR reading practice quiz helps ensure the student has actually read the book, since reading choices are individualized and any attempt to copy quiz responses from another reader is both difficult and pointless. AR reading practice quizzes comprise 5, 10 or 20 questions (depending on the length of the book) on important facts or events relevant to the story, each offering four response options. (For example, one question and response options for the book Born Free: Why do elephants sometimes kill lions? A. They regard lions as the only enemies of their young; B. Elephants often kill animals that encroach on their territory; C. Lions deprive elephants of their food supply; D. When an elephant is cornered, it becomes very aggressive.) Systematic procedures for quiz development assure question consistency and reliability to an extent beyond the capacity of a class teacher. Consequently, AR points gained are a relatively stable and accurate measure of words read and comprehended (across a variable number of reading occasions and number of books of varying length), and therefore a useful measure of volume of engaged and effective reading practice. (There are several other kinds of AR quizzes available, but these are less psychometrically stable.)

In addition to tracking reading practice on different kinds of material, AR tracks, analyzes and automatically updates: percent correct on each quiz taken, points, average percent correct (APC), words read, book titles, book readability levels, and fiction or non-fiction. The system identifies students who are not reading successfully, via his/her accumulating points (quantity metric) and APC (quality metric). The software designers recommend that teachers target an average quiz success rate of at least 85% correct as optimal, with either independent or supported reading. Automatically, computer generated At Risk reports flag a need for the teacher to intervene (through informal reading counseling or other guidance) with any student whose reading activities appear currently ineffective, subsequently using the AR system to track the effect of their intervention. This might include students reading at high as well as low levels. AR also allows teachers to establish individual student point, percent correct, and book level goals. The software tracks how well each student is doing with respect to his/her own goals. Personalized student goals establish clear expectations and provide checkpoints to measure progress and trigger intervention. 

There are many strategies the teacher will use to achieve a higher percent correct, including: assuring the book is at the appropriate level, assuring there is sufficient selection of books so student can choose a book that interests them, checking on student understanding before they take the quiz, providing instruction on comprehension strategies, setting the expectation of getting a high score, having students re-read the book, and so forth. Teachers may also choose to allow students to quiz on books read to them and with them, as well as those read independently and silently, especially in the case of emergent or delayed readers (the software tracks these three different types of reading practice). Where the program is used with class-wide, selective or elective peer tutoring (Topping, 2001), both assisting and assisted participants may subsequently self-assess their comprehension of the book. For emergently literate tutees, AR provides digitized speech output quizzes. 

Variables

Included at the student level of analysis were variables such as points gained and average percent correct on AR reading practice quizzes, with STAR Reading test scaled scores. The AR point value for each book is based on the number of words in the book and its readability level derived from the ATOS formula (which correlates highly with Flesch-Kincaid and Lexile levels) applied to a scan of the entire book (Renaissance Learning, 2001), thus:

AR Points = (Words in Book) x (10 + Readability Level)

                                                  100,000

The total number of points earned by a student is a proxy for engaged reading volume (ERV)—but not for mere exposure to books, nor for time allocated to reading but not used for reading. It encompasses quantity with some reference to quality. A second measure of quantity used in the analysis is estimated engaged reading time, expressed in minutes. This metric is based on the number of AR points a student earns converted to minutes, but first taking into account the number of points a student is expected to earn based on his or her reading ability. APC is the average percent correct on quizzes, an indicator of quality. 
Results

The summary statistics indicate that, overall, the mean gain in reading ability was statistically significant (Table 1). 

Table 1. Summary Statistics

	 
	Average % Correct
	Average AR Points
	EstimatedDaily ReadingMinutes
	Pretest Scaled Score
	Posttest Scaled Score
	Scaled Score Gain

	N
	777
	777
	777
	777
	777
	777

	Mean
	72.6414
	20.4465
	12.0087
	365.99
	444.19
	78.20*

	Median
	76.3636
	8.5000
	6.6904
	318.00
	393.00
	63.00

	Std. Deviation
	15.95581
	39.77466
	17.09832
	227.257
	246.668
	134.801

	*Denotes a change in score significant at the .01 level.


For an overview of the gains in reading scores per year and school, see Table 2. The gains in reading score are statistically significant in 12 out of 15 classes (the insignificant results being characterized by a shorter period of involvement in the program). 

Table 2. Average Scaled Score Gains by Year and School

	School
	Year
	nŦ
	Scaled Score Gain
	Standard Deviation
	Weeks in Program

	Allen Edwards Primary School
	4
	51
	  66.02*
	81.62
	31.82

	Belmont Junior School
	4
	25
	  65.88*
	105.24
	19.06

	Downhills Primary School
	4
	48
	  93.42*
	90.70
	32.00

	Henry Fawcett Primary School
	4
	40
	  96.75*
	94.16
	38.03

	Johanna Primary School
	4
	19
	124.26*
	74.21
	32.45

	John Kelly Girl’s Tech. College
	7
	85
	  91.47*
	157.84
	29.88

	John Kelly Girl’s Tech. College
	8
	100
	29.81
	164.07
	24.17

	Lordship Lane Primary School
	3
	82
	  93.96*
	89.13
	31.03

	Park View Academy
	7
	180
	  73.58*
	148.70
	30.02

	Phoenix High School
	8
	16
	22.75
	163.38
	17.44

	Walnut Tree Walk Primary
	3
	20
	20.80
	95.01
	22.45

	Walnut Tree Walk Primary
	4
	28
	130.00*
	101.36
	39.46

	Walnut Tree Walk Primary
	5
	36
	  72.14*
	118.67
	30.09

	Walnut Tree Walk Primary
	6
	34
	149.24*
	130.45
	38.08

	*Denotes a change in score significant at the .01 level.

Ŧ n=number of students used to calculate average SS gain; cells with n<10 were omitted


As can be seen in Figure 1, the average percent correct varies in this sample. The mean is considerably below the 85% minimum recommended by the makers of the software.

Figure 1. Average Percent Correct
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That this is an important factor in outcomes is indicated by the interrelationship between average percent correct and mean standardized score gain (Figure 2), and more so by the analysis of scores above 85% presented in Figure 3.

Figure 2. Average Percent Correct and Mean Scaled Score Gain
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Figure 3. Average Percent Correct and Mean Scaled Score Gain Over 85%
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The interaction between time allocated to reading and average percent correct is further explored in Figure 4, which shows that it is even more crucial if the amount of reading is small.

Figure 4. Time Allocated to Reading and Average Percent Correct
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Case Study

Walnut Tree Walk Primary was selected for special study. It included four classes with high gains (two at Year 5), and one class with a shorter period of implementation and lower gains. As Table 3 (below) shows, the latter was also operating less time per session than the others. 

Table 3. Outcomes per Year and Class at Walnut Tree Walk

	
	Year
	Class Size
	Average Percent Correct
	AR Points
	Estimated Daily ReadingMinutes
	Scaled Score Gain

	Walnut Tree Walk Primary School
	3
	20
	78.16
	15.23
	14.69
	20.80

	
	4
	28
	81.05
	67.65
	33.30
	130.00*

	
	5a
	18
	80.59
	44.42
	25.60
	53.00

	
	5b
	18
	75.44
	36.15
	24.05
	91.28*

	
	6
	34
	79.40
	78.89
	31.94
	149.24*

	
	All (n=118)
	79.16
	53.66
	27.17
	99.38*

	*Denotes gain significant at the .05 level


Even within this successful school, differences can be seen in average percent correct and its relation to outcomes (Figure 5):

Figure 5. Gain in Reading and Average Percent Correct at Walnut Tree Walk 
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The amount of estimated daily reading time was also important (Figure 6):

Figure 6. Gain in Reading and Estimated Daily Reading Time
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Conclusion

Overall, the implementation of Accelerated Reader reported here was remarkably successful. Overall gains in reading were statistically significant, and 12 out of 15 classes found significant gains. The average percent correct tended to be below the recommended 85%, but was positively correlated with outcomes. The latter was particularly true with a small time allocated to reading. A case study of one successful school showed that differences in outcome could be seen according to the APC and estimated daily reading time. All of this suggests that had the schools implemented Accelerated Reader stringently, the outcomes would have been even better. 
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