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Introduction

There is a strong consensus in the research literature and in popular culture about

the importance of broad and frequent reading. Research has demonstrated that

exposure to print, or the amount a student reads, is a unique and powerful

contributor to a variety of academic achievement skills, including oral language,



exposure explained increasing amounts of variance in the oral language skills of

preschoolers and kindergarteners (12 %) and students in primary school (13 %),

middle school (19 %), and high school (30 %). At the postsecondary level, print

exposure explained 34 % of the variance in the oral language skills of undergrad-

uate and graduate students. Although the aforementioned evidence suggests that

reading should start early to take advantage of the positive effects of print exposure,

Stanovich et al. (1996) have indicated that exposure to print is helpful regardless of

children’s cognitive ability or their level of reading comprehension. Therefore, it is

crucial to ensure that young children are taught the word recognition skills needed

for successful reading early in school so that they have the opportunity to become

active and engaged readers. Likewise, it is equally important to provide broad and

frequent reading experiences for older children, particularly those with low verbal

abilities, because reading itself improves the language skills they need to become

strong readers (Cunningham & Stanovich, 2001).

Cunningham and Stanovich (1997) conducted a longitudinal investigation

designed to examine the unique influence of exposure to print in explaining

individual differences on various measures of reading achievement and declarative



Stanovich (1997) speculated that their results further confirm the importance of

strong early reading experiences, and that ‘‘subsequent exercise of this habit

[reading] serves to further develop reading comprehension ability in an interlocking



Instruments

Elementary school measures

Reading The measure of elementary school reading was the Woodcock Reading

Mastery Test-Revised (WRMTR), Forms G and H (Woodcock, 1987). This test has

two Clusters, each of which has two subtests. The Basic Skills Cluster is comprised

of two subtests, Word Identification and Word Attack. On the Word Identification

subtest, a student reads aloud a list of increasingly difficult words. On the Word

Attack subtest, a student reads aloud a list of increasingly difficult pseudowords. For

a response to be considered correct, the student had to produce a natural reading

(pronunciation) of the word or pseudoword in order to be correct. A test–retest

reliability of .96 was reported for the Basic Skills Cluster by the authors of the test.

The Reading Comprehension Cluster is comprised of two subtests, Word

Comprehension and Passage Comprehension. On the Word Comprehension subtest,

a student completes three tasks. On Antonyms, s/he reads a word aloud and then

responds orally with a word opposite in meaning; on Synonyms, s/he reads a word

aloud and then responds orally with a word similar in meaning; and on Analogies,

s/he reads a pair of words, determines the relationship between the words, then reads

the first word of a second pair and uses the same relationship to supply a word to

complete the analogy. On the Passage Comprehension, the student reads a short

passage and identifies a key word missing from the passage, i.e., a modified cloze

procedure. A test–retest reliability of .93 was reported for the Reading Compre-

hension Cluster by the authors of the test. The two Clusters are combined to form a

Total Test score. A split-half reliability coefficient of .98 was reported for both

forms of the Total Test.

Spelling The measure of spelling was the Test of Written Spelling-2 (TWS)

(Larsen & Hammill, 1986). On this dictated word test, the student wrote the words

spoken by the examiner. The response was marked as correct or incorrect. A test–

retest reliability of .95 was reported for this test by the authors.

Vocabulary To assess vocabulary the Peabody Picture Vocabulary Test-Revised

(PPVT), Forms L and M (Dunn & Dunn, 1981), was used. This individually

administered test measures receptive vocabulary for standard American English. On

this test, the student was shown four pictures and asked to identify the picture for the

word spoken by the examiner. The response was marked as correct or incorrect. A

median test–retest reliability of .82 was reported by the authors for the two forms of

the test.

Listening comprehension The Woodcock Reading Mastery Test-Revised Passage

Comprehension subtest, Forms G and H (Woodcock, 1987), was used to appraise

listening comprehension. This cloze test consists of reading a short passage (1–2

sentences) aloud to a student and asking him/her to identify aloud a key word

missing from the passage. The student was not permitted to read (see) the passage,
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but the passage could be repeated. Again, the response was marked as correct or

incorrect. This subtest is generally used as a measure of reading comprehension;

however, the aforementioned alternative procedure was recommended by Aaron

(1989) as a diagnostic indicator in identifying problem readers and was used for this

study. A test–retest reliability of .92 when used as a measure of reading

comprehension was reported by the authors for the two forms of this subtest.

Cognitive ability The Test of Cognitive Skills (CTB/McGraw Hill, 1983) was

used to assess a student’s cognitive ability. The test consists of four subtests:

Sequences tests the ability to recognize a rule or principle implicit .9(dr5481(a)-349.7000patalter-51ion)-f
701(o)ron



as the Test of Cognitive Skills that the participants had been administered in

elementary school. A test–retest reliability of .83 was reported by the test’s authors.

Print exposure measures The Author Recognition Test (ART) is a checklist on

which students choose whether they are familiar with the name of a popular author

by checking his/her name (Stanovich & West, 1989). There are 40 names of authors

on the ART and 40 foils, i.e., names of persons who are not popular authors. This

recognition checklist and others have been found to shown convergent validity with

other measures of print exposure, e.g., daily activities diaries (e.g., see Allen,

Cipielewski, & Stanovich, 1992), and to predict reading behavior in natural settings

(e.g., see West et al., 1993). The measure has been used in several studies by

Stanovich and his colleagues (e.g., see Cipielewski & Stanovich, 1992; Stanovich &

Cunningham, 1993; West et al., 1993). The checklist used a signal detection method

that allows for the control of response bias by taking into account the number of

foils checked by the student. The list includes mostly ‘‘popular’’ authors who appear

on best- seller lists. West and Stanovich included both fiction and nonfiction authors

who were not regularly studied in a high school curriculum; thus, because the ART

was intended as an indirect measure of free reading volume, it is intentionally biased

toward out-of-school reading. The foils on the list were names taken from the

Editorial Board of Volume 26 of the Reading Research Quarterly. The 80 full

authors’ names were listed in alphabetical order. For all participants, the instructions

and scoring procedure were the same as that used by Cunningham and Stanovich,

i.e., proportion of the target items checked minus the proportion of foils checked. In

the instructions, students were told that guessing could be easily detected. As a

result, few foils were checked by the participants. There was no time limit on this

task (or on any of the remaining checklists), but all students completed each of the

checklists in less than 5 min. For the ART, the reliability of the number of correct

items checked was .90 (Cronbach’s alpha).

The Magazine Recognition Test (MRT) is similar in design and logic to the ART,

i.e., a checklist on which students choose the name of a magazine with which they

are familiar, but was designed to tap a different type of out-of-school reading (e.g.,

see Stanovich & West 1989; Cunningham & Stanovich, 1997). In this case, the

MRT was designed to balance the ART by sampling magazine reading rather than

authors of books. On the MRT, there were 40 names of magazines and 40 foils. The

names of the actual magazines were popular publications with wide circulation. The

authors of the MRT used a wide range of genres, e.g., music, sports, fashion,

outdoors, cars, technology. The 40 foil names on the MRT did not appear in the

listing of The Standard Periodical Dictionary (Manning, 1988). The 80 names of the

magazines were listed in alphabetical order. The instructions and scoring procedure



two z scores were averaged to form the print exposure score called ARTMRT. In

their paper, Cunningham and Stanovich justified their use of these recognition

checklists by reporting that the measures had been shown to be more valid and

reliable than questionnaire measures.

General knowledge measures The Cultural Knowledge Checklist (CKC) is a

recognition test that was designed to measure familiarity with individuals who have

shaped modern society. Like the ART and MRT, this checklist is a proxy measure

that samples a larger domain of knowledge (see Stanovich & Cunningham, 1993;

Cunningham & Stanovich, 1997); that is, the checklist is designed to measure

individual differences in cultural awareness, not to measure knowledge in an

absolute sense. The checklist’s authors chose the names of well-known individuals

in several categories that were compiled from Hirsch (1987) and included musicians

and composers, artists, scientists, and military leaders and explorers. The names

used for this study were those used by Stanovich and Cunningham (1993). The

names on the musicians and composers, artists, and scientists checklists were mixed

with an equal number of foil names from the editorial board of the Modern

Language Journal, Journal of Learning Disabilities, and Annals of Dyslexia. The

foils for the military leaders and explorers checklist were other historical figures,

e.g., scientists, politicians, who were not military leaders or explorers. The target

names and foils were alphabetized in the checklists.

The multicultural checklist was designed as a companion measure to the CKC

(Stanovich & Cunningham, 1993). The 30 items were taken from the Appendix of

Multicultural Literacy items developed by Simonson and Walker (1988) as a

response to the preponderance of male and European items in Hirsch’s (1987) list.

The 30 items were mixed with 15 foils from the editorial board of the Journal of

Learning Disabilities.

For both checklists, the instructions and scoring procedure were similar to those

on the ART and MRT, i.e., participants were told that guessing could be easily

detected, so few foils were chosen by the participants. In all analyses, we used a

composite general knowledge score called the Cultural Knowledge Test (CKT) that

combined performance on the four knowledge measures from the CKC (musicians

and composers, artists, scientists, military leaders and explorers) and the Multicul-

tural Checklist. For each participant, scores on the checklists were converted into

z scores. The z scores were averaged to form the general knowledge score called

CKT.

Results

Tenth-grade relationships

Table 1 presents a correlation matrix showing the relationships among the

elementary school measures and the 10th grade measures.
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Hierarchical regressions similar to those conducted by Cunningham and

Stanovich were conducted. In three fixed-order, hierarchical multiple regressions,

the tenth grade IQ measure was entered first followed by the print exposure measure
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Predicting growth in reading ability from the retrospective measure of print

exposure

Cunningham and Stanovich characterized the print exposure measure, ARTMRT, as

a retrospective indicator of reading experiences occurring before the measure was

administered in 10th grade. Although their earlier research had revealed strong

relationships between exposure to print and reading and spelling skills, vocabulary

growth, and fund of general knowledge even after individual differences in IQ had

been partialed, at that time the retrospective value of the print exposure measure had

not been investigated. In their longitudinal study, they used ARTMRT to predict

growth in reading comprehension in the early school years, i.e., 1st, 3rd, and 5th

grades, and also in 11th grade reading ability. Here, we performed several similar

analyses using the participants’ scores on 1st, 2nd, 3rd, and 5th grade reading

measure, and on the 10th grade reading and language tests. Table 4 presents the

results of these analyses.

In the first forced entry regression analysis, 1st grade performance on the

WRMTR is entered first as a predictor of 2nd grade WRMTR performance and

explains 76.9 % of the variance. Print exposure was entered second to determine

whether ARTMRT measured in 10th grade would predict individual differences in

reading ability from 1st to 2nd grades. The results showed that print exposure

explained additional unique variance (5.3 %, p \ .01) in 2nd grade reading ability

after 1st grade reading skill had been partialed. Likewise, subsequent regressions

indicated that print exposure explained additional unique variance from 1st to 3rd

grade reading ability (8.3 %, p \ .01) and from 1st to 5th grade reading ability

(4.9 %, p \ .05), but was not a significant predictor of changes in individual



differences in reading from 2nd to 3rd, 2nd to 5th, and 3rd to 5th grade reading

ability. In the latter three cases, the lack of additional unique variance explained by

ARTMRT may have been due to the strong correlations between 2nd and 3rd grade

(.95), 2nd and 5th grade (.88), and 3rd and 5th grade (.91) reading ability on the

WRMTR.

In the final two forced entry regression analyses displayed in Table 4, 5th grade

performance on the WRMTR was entered first as a predictor of 10th grade

performance on the ISTEP Reading and ISTEP Language measures and ARTMRT

was entered second. The results showed that print exposure was a significant

p.20001(as)-579.3(2518reof)-2518reindividual differences in reading growth from 5th to 10th grade (12.4p \ .01); however, print exposure was not a significant



Predicting growth in word decoding, spelling, vocabulary, and listening

comprehension from the retrospective measure of print exposure



(3.9 %, p \ .01) in 2nd grade spelling after 1st grade spelling had been partialed.

Likewise, subsequent regressions showed that ARTMRT in 10th grade explained

additional unique variance from 1st to 3rd grade spelling (7.6 %, p \ .01), 1st to 5th

grade spelling (7.4 %, p \ .01), but not 2nd to 3rd, 2nd to 5th, and 3rd to 5th

spelling, although 2nd to 3rd grade spelling approached significance (p \ .10). In

the latter three analyses, the lack of additional unique variance explained by

ARTMRT may have been due to the strong correlations between 2nd and 3rd grade

(.90), 2nd and 5th grade (.87), and 3rd and 5th grade (.93) spelling ability. The

results also showed that print exposure explained significant unique variance in 10th

grade reading skill on the ISTEP (11.7 %, p \ .01) that was not explained by 5th

grade spelling skill on the TWS.

Table 7 presents the results of the analyses for vocabulary. In the first forced

entry regression analysis, 1st grade performance on the Peabody Picture Vocabulary

Test (PPVT) is entered first as a predictor of 2nd grade PPVT performance and

Table 5 Composite index of print exposure (ART/MRT) as a predictor of word decoding growth and

reading comprehension and language growth at earlier points in time

Step/variable R DR2 DF Final b Final F

Criterion variable grade 2, word decoding

1 Grade 1, word decoding .812 .659 100.6** .704 87.2**

2 ARTMRT .864 .086 17.3** .313 17.3**

Criterion variable grade 3, word decoding

1 Grade 1, word decoding .800 .640 92.5** .676 83.2**

2 ARTMRT .868 .113 23.4** .359 23.4**

Criterion variable grade 5, word decoding

1 Grade 1, word decoding .760 .578 71.3** .670 55.7**

2 ARTMRT .799 .060 8.45** .261 8.45**

Criterion variable grade 3, word decoding

1 Grade 2, word decoding .911 .831 255.1** .843 157.3**

2 ARTMRT .917 .011 3.39t .124 3.39t

Criterion variable grade 5, word decoding

1 Grade 2, word decoding .875 .766 170.0** .870 113.8**

2 ARTMRT .875 .001 .008 .009 .008

Criterion variable grade 5, word decoding

1 Grade 3, word decoding .918 .843 278.1** .965 200.5**

2 ARTMRT .920 .004 1.33 -.079 1.33

Criterion variable grade 10, ISTEP reading

1 Grade 5, word decoding .476 .226 15.20** .232 3.53t

2 ARTMRT .641 .185 16.00** .494 16.00**

Criterion variable grade 10, ISTEP language

1 Grade 5, word decoding .531 .282 20.43** .414 9.80**

2 ARTMRT .570 .043 3.22t .238 3.22t

t p \ .10; * p \ .05; ** p \ .01
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explains 33 % of the variance. Print exposure was entered second to determine

whether the ARTMRT in 10th grade would predict individual differences in

vocabulary growth from 1st to 2nd grade. The results showed that while ARTMRT

explained 2.3 % additional variance, it was not a significant predictor. Likewise,

ARTMRT was not a significant predictor of individual differences in vocabulary

growth from 1st to 3rd, 1st to 5th, 2nd to 5th, and 3rd to 5th grades, although the

analyses from 1st to 5th and 2nd to 5th grades approached significance (p \ .10).

However, the results showed that ARTMRT accounted for additional unique

variance in vocabulary growth from 2nd to 3rd grades (6.4 %, p \ .05). The results

also showed that print exposure explained significant unique variance in both 10th

grade reading skill (13.5 %, p \ .01) and language ability (6.2 %,



3rd grade performance on the listening comprehension measure is entered first as a

predictor of 5th grade listening comprehension and explains 32.1 % of the variance.

Print exposure was entered second and accounted for additional unique variance

(7.4 %, p \



that print exposure and the aforementioned variables are strongly related, and may

be reciprocal in nature. In their paper, they asked the following questions: a) Which

cognitive variables predict the reading habits of adolescents, and b) Does the speed

at which students learn to read in their early years predict engagement with print in

adolescence? Here, we performed analyses similar to those of Cunningham and

Stanovich to determine which variables predict both reading comprehension and

language ability in 10th grade and whether speed of reading acquisition in

elementary school predicts engagement with print in 10th grade.

In the first analysis in Table 9, 10th grade reading ability on the ISTEP Reading

measure was entered first to control for the direct association between print

Table 8 Composite index of print exposure (ARTMRT) as a predictor of listening comprehension

growth and reading comprehension and language growth at earlier points in time

Step/variable R DR2 DF Final b Final F

Criterion variable grade 5, listening comprehension

1 Grade 3, listen comp .566 .321 24.53** .457 15.2**

2 ARTMRT .628 .074 6.22* .293 6.22*

Criterion variable grade 10, ISTEP reading



exposure and current reading ability. Then, listed next in the table are the alternative

second steps in the regression analysis. Because Cunningham and Stanovich had

used the PPVT as a measure of general ability and also because the test is a direct

measure of vocabulary, a skill important for reading comprehension, we included

this measure in the analysis along with the 1st and 10th grade IQ tests. The results

showed that both 2nd and 3rd grade reading ability on the WRMTR predicted

significant unique variance (5.1 and 8.2 %, respectively) in print exposure even after

10th grade reading ability had been partialed. None of the other variables, including

the IQ measures and the PPVT, accounted for unique variance in print exposure

after accounting for 10th grade reading ability. Likewise, neither 1st nor 5th grade

reading skill accounted for unique variance in print exposure. A likely explanation

for the latter finding may be that 5th grade reading ability had reached a point where

additional advances in reading skill are not as substantial when compared to earlier

years; thus, since 10th grade reading ability on the ISTEP explained 37 % of the

variance in print exposure, the additional 3.0 % variance explained by 5th grade

WRMTR is not sufficient to show significance. The findings suggest that successful

acquisition of reading in the early years—in this case, by 2nd grade—is important

for predicting engagement with literacy activities in the secondary school years, and

perhaps beyond.

In the second analysis displayed in Table 10, 10th grade language ability on the

ISTEP Language measure was entered first to control for the direct association

between print exposure and current language ability. Then, the table lists the

alternative second steps in the regression analysis. Here again, we included the

PPVT in the analysis for the reasons mentioned earlier. The results showed that 2nd,

3rd, and 5th grade reading ability on the WRMTR predict significant unique

variance (13.3, 17.8, and 8.8 %, respectively) after controlling for 10th grade

Table 10 Hierarchical regression analysis predicting exposure to print (ARTMRT) in 10th grade (with

10th grade language)

Step/variable R DR2 DF Partial r

Criterion variable ARTMRT

1 Grade 10, ISTEP language .442 .19 12.60**

2 Grade 1, WRMTR .482 .037 2.45 .214

2 Grade 1, IQ .481 .036 2.40 .212

2 Grade 1, PPVT .571 .131 9.89** .403

2 Grade 2, WRMTR .573 .133 10.09** .407

2 Grade 2, PPVT .527 .083 5.86* .321

2 Grade 3, WRMTR .610 .178 14.44** .470

2 Grade 3, PPVT .556 .114 8.39** .376

2 Grade 5, WRMTR .532 .088 6.28* .331

2 Grade 5, PPVT .518 .073 5.08* .301

2 Grade 10, IQ .472 .029 1.89 .191

* p \ .05; ** p \ .01
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development of reading-related and cognitive abilities as a ‘‘virtuous circle’’

(Snowling & Hulme, 2011). Other researchers have described the process by which

children who fail to establish early reading skills find reading to be difficult and

unrewarding, avoid reading and reading-related activities, and fail to develop

reading-related and cognitive abilities as a ‘‘vicious circle’’ that is disastrous for

their cognitive development and school achievement (Pulido & Hambrick, 2008).

An early start in learning to read is crucial for establishing a successful path that

encourages a ‘‘lifetime habit of reading’’ (Cunningham & Stanovich, 1997, p. 94)

and for avoiding the decline in motivation for reading that can have devastating

effects on reading growth and cognitive development over time.
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