Running head: READINNEVELOPMENT AND LEISURE READING

Leisure Reading (But Not Any Kind) and Reading Comprehension Support Each @ther

Longitudinal Study across Grades 1 and 9

Sulmitted to Child Development Decem|$318

Minna Torppa
Pekka Niem
Kati Vasalampi
Marja-Kristiina Lerkkanef ®
Asko Tolvanefi

AnnaMaija Poikkeus

1Department of Teacher Education, University of Jyvaskyla, Finfivephartment of
Psychology, University of Turku, FinlanidDepartment of Psychology, University of
Jyvaskyla, Finland*Methodology Centre for Human Sciences, Department of Psychology,
University of Jyvaskyla, FinlandCentre for Learning Environmentniversity of Stavanger,

Norway

Correspondence concerningstimanuscript should be sent to: Minna Tordpepartment of
Teacher Educatio.O. Box35, FF40014 University of Jyvaskyla, Finland, phone:

+358408053538ninna.p.torppa@jyu.fi



Running head: READINNEVELOPMENT AND LEISURE READING

Abstract
This study examines developmental associations betlseseme reading and reading skills
from Grade 1 to 9. As a step further from traditional ctagged analysis, we usarandom
interceptcrosslaggedpanelmodel(RI-CLPM) with latent factorso identify within-person
associations in a data of 2,525 snt$ on leisure reading (books, magazines, newspapers,
and digital reading), reading fluency, and reading comprehension. In Grades 1 to 3 poorer
comprehension and fluency predicted less leisure reading. In later grades more frequent
leisure reading, partidarly of books, predicted better reading comprehension. Negative
associations were found between digital reading and reading skills. The findings specify
earlier findings of correlations between individuals by showing that reading comprehension

improvemet in particular, is predicted by withimdividual increases in book reading.

Keywords: leisure readingsandom interceptrosslaggedpanelmodel, reading development
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A commonbelief isthatin addition to schoetelated reading activitiesgading
for pleasurepromotegeadingdevelopmentThe assertioseemgplausible as avid readers
devote considerable time and effort to reading,thegican receive massive practice for
automatization andccumulaing lexicon(e.g.,a Harry Potter bookiasas many as 25000
words).Leisure reading may thus result in practice that easily surpasses the amount of text
students read for school (e.g., Anderson, Wilson, & Fielding, 1&88he with this,
consistent evidengeoints tosignificant positive correlations between the amaid¢isure
reading and reading skills (e.lol & Bus, 2011 Schiefele, Schaffner, Moller, & Wigfield,
2012;Stanovich, 198f suggesting that those who read a lotlaeterreaders than thoseho
arereading lessEvidence further suggests that leistgading is intrinsically more
motivating than reading for school (Cox & Guthrie, 2001; Durik, Vida, & Eccles, 2006; Wang
& Guthrie, 2004)Thus, it appears justifiable to conclude tpatents and teachers would be
well advised to encourage children to deehabitualreaders.

Althoughthe practical significance of leisure reading appearsesadient, the
direction of influencen reported research on the tog@nythingbut undisputableThis
means that the pedagogical measures taken regarding reading also lack true underpinning.
Instead of keen readinthe driving force can as well be reading competétisedf or this can
act in concert with leisure reading.the stage setireadyduring the early elementary grades
so that students with a head stanteading skillsaalso develop an interest in voluntary
reading? If so, then habitual reading would be established together with good decoding skills
whichfeed into vocabulary and compreisen (e.g.Perfetti & Stafura, 2014). Alternatively,
it may bepossible teencourag®lderstudents to read more thdrey didbefore thereby
inducing avirtuouscircle that promotes reading competence (&gowling & Hulme, 2011)
Finally, a reciprocal influence is also possible om t he very beginning
reading caregfe.g, Leppanen, Aunola, & Nurmi, 2005).
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A research setting that could indicate the direction of influence from among
thes plausible pattersiof influencemust meet certain conditiorfsirst, becausditeracy
development continues throumlt compulsory educatio¢e.g, Eklund, Torppa, Aro,

Leppanen, & Lyytinen, 2015 longterm follow-up is necessarySecondthe sample of
voluntary reading materials must be suitably diverse, including digital reading, comics and
magazines along with more traditional book readiigrd, the data mushclude repeated
assessments of both leisure reading and reading skills to idagingéifyion of influencedross
lagged effecfsover timewhile controlling forprevious levels of skill/leisure reading
(autoregresso)sFourth,most models focus on diffences between individuals. We need,
insteadanalysis methods that focus lbow thechanges within individuals across tinme
reading skills are associateith subsequent changes in leisure reading and vice, vatsar
thanmodels that focus odifferences between individuals. Tlestimates inraditional cross
lagged panel modemix thevariance that represexgthanges within individualacross time
andthe variance representing stabllferences between themvhichin turncauses severe
problems in interpretig the resultg¢e.g, Berry & Willoughby, 2017)The present study
drawing froma largelongitudinalFinnish sampleneetsall these preconditions.

What Underliesthe Correlation between Reading Skills and Leisure Reading?

The wellestablished correlation between reading skillstae@mount of reading at different
ages hatedto various interpretations (e.g., Mol & Bus, 2011; Schiefele et al., 2012). First,
frequent leisure reading can support learning of important prisites of fluency and reading
comprehensi on, such as orthographic knowl edg
(1995) seliteaching hypothesis, experienggh decoding words is important fluent
recognition of letter patterns in wordslong with improved automatization and less need for
effort and focus on decoding wordeginning readersan allocate more cognitive resources
to comprehension processes which will promote reading comprehension (e.g., Mol & Bus,
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2011). This suggestion is supportedme r f et t 1 6 s (1985) Vseeadsa l ef f
LaBerge & Samuels, 197/as well ady empirical findings on the associatibetween
reading fluency and comprehension (e.g., Florit & Cain, pahladdition toproviding
knowledge 6 print andpromotingmore fluent decoding, reading experience can support
other important components prfoficientreading such asanarray of verbal ski$ (for
reviews, see Florit & Cain, 2011; Mol & Bus, 2011) and content knowledge (e.g., Hirsch,
2003). Written texts can also support vocabulary growth because they provideuantext
information which can helfhereader to infer meaning for yet unknowiongs (Nagy,
Anderson, & Herman, 198Nagy & Herman, 1987

Second, it is also possible that frequent leisure reading emerges from good
skills. Poor reading or problems in the key linguistic skills may act as constraints for leisure
reading particularly at the early phases of reading developmenti&hiss suppoted by
evidence showing that reading ability is strongly predicted by cognitiveepting skills
assessed years before school entry (e.g., Puolakanaho et al., 2007; Whitehurst & Lonigan,
2003). Dysfluent and erroneous reading and/or comprehensionmpsoiviake reading
laborious and hardly enjoyable. What is more, reading situations may become
counterproductive if children do not have a feeling of competence or progress (e.g., Becker et
al., 2010).

Third, the association betwedre amount ofeisure reding and reading skills
may be reciprocal. Over timthetwo-way relationcan result in cumulative advantages or
disadvantage&nownasd i v e r g i n-getribherfared poogeepho or er 6 pat hways
(Stanovich, 1986). In addition to the quanatysuchthe quality of the texts selected for
leisure reading may differentiabetweergoodand pooreacers.Thosewith better skills
and/or higher reading satbncept may select more diftilt texts, thugriving their reading
progress further (e.gGuthrie Wigfield, Metsala, & Cox1999).
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Previous Longitudinal Studies on the Association of Leisure Reading and Reading Skill
Most previous studies on the association between readimpetencand reading amount
have been crossectional (seee.g, Schiefele et al., 2012)esulting in the unfortunate
situationthat theindicateddevelopmental trends are strained by betwgrenis variability.
The fewlongitudinalfollow-up studieghat areavailablecover only a short perioahd in
addition,their results concerning tltirection of influencere equivocaf{Aarnoutse & van
Leeuwe, 1998; Harlaar, DeatBeckard, Thompson, DeThorne, & Petrill, 2011; Leppé&ten
al., 2005) Theonly long-term study Cunningham& Stanovich 1997)foundthatGrade 1
reading skills predicted print exposure (title and author recognition) 10 years later, but the
sample wasmall (» = 27),andprint exposure was assessed onlrade 11while there
were no assessments betw&ades 1 and 11.

A crucialgapin previous research is thatlg one longitudinal studias
followed the development of both readialgility and readingamountrepeatedlyover years
reportinglongitudinal models with autoregress@fsarnoutse van Leeuwe1998) Annual
assessments of reading comprehension and reading frequendgrirde? to Grade6
suggestdthat reading amount develops largely independently from reading comprehension
Shorterterm follow-up studiehave reportedontradictoryfindings.Leppaneret al.(2005)
focused orGradel andGrade2 reading (using a composite measure of accuracy, fluency,
and comprehensionTheirmodels suggestreciprocal associations with stronger cross
lagged paths from readiradpility to reading amount. Hadaet al.(2011) assessed reading
amount and readingpility (a composite of accuracy and comprehension) at ages 10 and 11
and showea significant crosdagged effect frommeading abilityto reading amount but not
vice versa. Overall, thavailablecrosslagged longitudinal models hat®@undno effectsat all
or asomewhat strongexssociatiorfrom skills to leisure reading thahe other way around
However, it is possible that the modest findings are due to the shortrikss$atibw-up and
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thefocus on youngeaderg§Mol & Bus, 2011) therebyrendering the studies underpoweted
detectlong-term predictive effectdt is worth noting that no ftdw-up study hasnalyzedhe
effects of leisure reading separatelyreadingcomprehension andecoding

Do Genres ofL eisureReadingProduce Dissimilar Fruit?

Leisure reading genre has been suggested to be a relevant aspect whenrgptisder
association of reading frequency and skill developmamarticular fiction reading seems
more strongly correlated with comprehension skills than other leisure reading genres
(SpearSwerling, Brucker, & Alfano, 20001t has beeisuggestedhat while fiction reading is
associated with intrinsic motivatioadolescentseadinformatioral textsmainly as a response
to instructional request&uthrie Klauda, & Morrison2012). Consumption of light reading
materials such awagazines and comiosn the other han@merges mainly froreocial
motives such as sharimgth peersand getting recognized higem(McGeown, Osborne,
Warhurst, Norgate, & Duncan, 201&ecently, lowever,thereading habits of children and
adolescentsdve changed profoundly. The reason is the advent of digital reading, also known
as electronic reading activities or digital textuéng, Orellana, & Capps, 2016; Hutchison,
Woodward, & Colwell, 2016)This form of readindeatures a wide variety of activities
ranging fromdigital text reading to -enail and chat exchangdmportantly, arendtowards
increased digital reading along with awpes been found (McGeown, Duncan, Gitif§, &
Stothard, 2015; McGeown et al., 2016).

Although Salmeron, Garcia, and Vidabarca (2018) suggested thmint
comprehension skills can be transferred to masteinternet reading tasks, other researchers
have shown that online and print reading skills may not fully ove@atdfnan Braasch,

Wiley, Graesser, & Brodowinskd012;Leu et al., 2014)An interesting and hitherto little
explored question is the extent to which different genres of digital reading support or do not
support the development of traditionally defined readmgpmetence. Unsurprisingly, time
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spent on reading fragmented digital information sucimasils, blogs, online forums, and
chats has been found to correlate negatively pritht reading comprehension (PfpBiorfler,
& Artelt, 2013).In fact, dgital readng skills and print reading skills seem to be at least
partially different skill domains. In their study of seventh graders from ssmmaomically
wealthy and poor areas, Leu et al. (2014) showed that a gap between students from different
socioeconomibackgrounds existed in digital reading comprehension evencaftémolling
for print reading comprehension, writing ability and prior knowledge scoresn#ar finding
has been reported between preselegtettrgraduates with eithgoodor poor learing
ability (Goldmanet al, 2012).

It seems justifiable to conclude thathé spent on digital readirgan bea mixed
blessing Skilled navigation and source evaluatimecessarilyequire good comprehension
skills (e.g., Naumann, 2015) btiite evidence suggests an asymmetry in that competent
reading of linear printed text is a strong facilitator of competent digital reading but not vice
versa (Hahnel, Goldhammer, Krohne, & Naumann, 2018; Hahnel, Goldhammer, Nad&mann
Kréhne, 2016; Naumann & Salmerén, 2016)s plausible that intensiwveading of
superficial digitaimaterial instead gfrint readings likely associated with comprehension
problems and may evewugment themit can thus be concludehat attention has to be paid
to digital reading when studying the effect of leisure reading on reading competence. This
element is so far conspicuous by its abs@mdtlee relevantesearch
Do Traditional Cross-Lagged Models Missthe Target?
Crosslagged models are the most common analysis methods in longitudinal studies focusing
on developmental associations of two or more constrhicieever, mportantproblems with
thesemodels have beddentified(e.g., Berry &Willoughby, 2017; Curran, Howard, Bainter,
Lane, & McGinley, 2014; Hamaker, Kuiper, & Grasman, 2(MBbArdle, 20®). The key
limitation of traditional crostagged panel models is that crdagged estimates represent
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two sources of varianaghich cannot le teased aparthanges within individuals and
differences betweeindividuals As a consequence, the match between developmental
theories and model results becomes spurious. This is a major concern because in theoretical
models of development arlde inferences based on them, the betwperson differences and
within-person processes occurring in time are typically separated. Regarding the present
researcHocus,the acrosdime, acrossdomain correlationmays uggest t hat Abett
read moreo (here the f ocus betweerpersondniefericgsr e nc e s
However, we often makeithin-personinferences uch as At he more you r ¢
skills becomeo. It that & goMmemme bet@melasnore actve readqr wec
will, in time, see an improvementinh at  preading skilsd Importantly, traditional
crosslagged models do not separate these effaga thoughve often make such inferences
based on the.
We argee that the withirperson inferences are of key interest in the study of
reading competence and leisure readardboththeory building and educational practice.
Hence, therés a clear need for models that can analyze the wiknson levelariancewhen
betweerpersorvariation iscontrolled This call has recently been met by Berry and
Willoughby (2017), Curran et al. (2014), Hamaker et al. (2015), and Segiplg2015).
Our modelingouilds ontheir suggestions.
The Present Study
The present studgdds to the previous literature tire role ofieisure readingn reading
developmenby applying a longerm longitudinal design, comprehensive assessment of the
key measures, and a sophisticated analysis méhol@évelopmental data. We use a large
longitudinal sample(n = 2,525) with frequenassessmen{$&rade 1, 2, 3, 4, 6, 7, and 9, that
is, from 7 to 16yearsof agg of both leisure reading and reading competenceindlede
measures dbothreading fluency and reading comprehension and assess their development
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separately becaudeased on previous research (eGain, Oakhill, & Bryant, 2004Catts,

Adlof, & Weismer, 2006; Nation, Clarke, Marshall, & Durand, 2004; Torppa et al.,) 20@7

know that theyform separate skill construci@nd their associationith leisure reading may

thusbe different. AfteiGrade 4, waalsoseparatelyanalyze different types of reading material

to better tap thdiversity of leisure reading.

The reseah questions are the following:

1. Are the development akading skill§fluency and comprehension) atie amount of
leisure readin@f different genre¢books, newspapers, comics, magazines, and digital
texts) associated at thetweerperson leveét That isdo better readers also read more
than poorer readedo from Grade 1 toGrade 9?

2. Do readingskills (fluency and comprehension) and leisure readirgjfferent genres
(books, newspapers, comics, magazines and digital texts) predict one another at the
within-person levé? That is, does increased leisure reading amount predict increased
reading fluencyandbr better comprehension at the subsequentpong and vice
versa?

Method

Participants

The participantsn(= 2,525) were born in 2000 and followed from Kindergarte@tade9. In

this study we include data fro@radel to Grade9. In Finland children enter school in

August of the year they turn seven. The data are a part of a larger longitudinaluplliow

(AUTHORS) from four municipalities of different sizexd locatedn different parts of

Finland. Three of them include the whole age coand one municipalityargetshalf of the

age cohort. Parental education levels in the data set are close to the Finnish national average

(Eurostat, 2018 Informed consent for participatiamascollected from each participant and
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their parents. The study has been reviewed and approved by the Ethical Board of the
University ofxxx (hidden for reviewing purposes) 2006.
Measures

Leisure reading. InGrades 1todpar ent s r eporiguetmet hei r ¢
reading activity with four items assessing frequency of (1) browsing books or magazines, (2)
reading magazines, (3) reading novels, and (4) reading books with informational content. We
employed questions based on those used previously by SEndétrevre, Thomasnd
Daley(1998). Ratings were given on gbintLi kert scale (1 = not at
several times a day). Cronbachoé6s alpha coeff
follows: .81 inGradel, .79 inGrade 2, .79 irrade 3, .75 irGrade 4.

In Grades 6, 7, and geading frequency was assessed viarggbrt with items
tapping reading frequency of different reading materials based on a sfiveyo | escent s 0
reading materials (Luukka et al., 200B) each gradel5 itemswererepeategdtapping
reading of books, newspapers, magazines, comics, and digital texts sutlaiés blogsand
so on Ratings were given on agpintLikert scale (1 =neveé 5 = @na item yapped
the amount of reading (How many bodieseyou read during this school year@sing a 6
pointLi kert scale (1 = Todonmecérdposite scopweecontubtedn 2 0) .
explorative factor analyses $PSS 24 for eadyrade(6, 7, and 9) separately. Factor analyses
(using principal axis factoring, varimax rotation) revealed that four items had very low
communalities and incoherent loadings, and these four items were omitted from the analysis.
The remaining 12 items hadetlsame clear factor structure with four factors for each grade. In
Grade 6, the factor model explained 37.26Bthe variancein Grade? it explained39.57%
and inGrade9, 39.09%. In factoo n e , named OBookwerewaddd ngo6, t wo
Number of books reaid n  ofreectifes and book reading frequency. In factor two, named
60 Ne ws a n,dourdteamswere badedreading frequency of newspapers, comic books,
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nortfiction and interest related bookadtabloids. In factor three, namédMa g a ztwon e s 6
itemswere loadedreading frequency of 1) magazines and 2) magazines for adolescents. In
fact or f Digital fextdd faumtemswere loadedreading frequency of 1}mails, 2)
messagesandt er net conversations, 3) Facebook,
indicatinginternal consistencilor the factorsvereas follows:for Bookreading .73 inGrade

6, .80 inGrade 7, and .82 iGrade9; for News and comics; .51 (Brade 6, .56 irGrade 7,

and .55 inGrade 9; for Magazines; .53 (rade 6, .61 irfGrade 7, and .63 iGrade 9;andfor
Digital texts .53 inGrade 6, .52 irfGrade 7, and .46 iGrade 9.

Reading fluency.Three groupadministered tests were used to assess reading
fluency: a sentence reading task, a wardding fluency task, araword-chain task. The
word-reading fluency task is a subtest of the nationally normed reading test battery (ALLU;
Lindeman, 2000 Each of the 80 items consisted of a picture with four phonologically similar
words attached to it. The child silently read the four words and then drew a line connecting
the picture with the word, semantically matching it. The words and pictures vegrareh
frequently used words familiar to very young children. The score was the number of correct
answers within a twaninute time limit.In our sample, the Pearson correlation coefficients
between subsequent tirpeints varied between .65(ade 4 and 6and .73 Grade 3 and 4).

The Test of Silent Reading Efficiency and ComprehenSi@SREC; Wagner, Tgesen,
Rashotte, & Pearson, 201innish version by Lerkkanen & Poikked#sKetonen,2008) was

also used to assess silent reading efficien&yrades 1o 4. Respondents were given three
minutes to read 60 senten¢esy, Strawberries are blgeand verify the truthfulness of as

many sentences as possibleGhade 6 a similar task was usedalledthe Salzburger Lese
Screeninglest(SLS; Mayringer & Wimmey 20@) which is similarto the Woodcock

Johnson sentence verification task (Woodcock, McGrew, & Mather, 2B@spondents were
given two minutes to read 69 sentences and verify the truthfulness of as many sentences as
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possible. INGrades 7 and 9a standardized Finnish readitegtfor lower secondary school

sentence reading taskth similar but different items and the same instruc(ikA;

Lerkkanen, Eklund, Loytynoja, Aro, & Poikkeus, 201#8s usedRespondents were given

two minutes to read 70 sentences and verify the truthfulness of as many sentences as possible.
The outcome score in all tasks was the amount of correct answers given within the time limit.
All three tests had the same aim and sarsguntion but although similar, different items and
differentnumberof items. Correlations between different tests were very similar to the

stability correlates within tests suggesting that the same skill was assessed despite changes in
test items. IrGrades 1to 4 the stability correlations were between .60 (betw&ewmes 1 and

4) and .73 (betweeBrades 3 and 4) and betwedbrades 7 and the stability correlation was

.69. Betweerthe Grade 4 TOSREC an@rade 6 Salzburg teghecorrelation was .6&and
betweerthe Grade 4 TOSREC an@rade 7YKA test, the correlation was .6Phe orrelation
betweerthe Grade 6 Salzburg test a@tade 7YKA test correlation was also .6The word

chain task (Nevala & Lyytinen, 2000) was a tintest that required participants to indicate as
many word boundaries as they could in a given4imé. There were 10 rows of word

chains in a paper that comprised frorto4 words written together. The task was to silently

read the word chains and, whileading them, indicate the word boundaries by drawing a
division line inbetweerthem The score was the number of correct responses ¥}

within the time limit (1 minute 25 seconds@nades 1 and 2, 1 minute 20 second&liade 3,

1 minute 5 seconds i@rade 4, 1 minute iGrades 6 and 7, and 1 minute 30 secondarade

9). In our sample, the Pearson correlation coefficients between subsequemtintsersaried
between .51Grade 1 ad 2) and .71Grade 7and9T he Cr onbachés al phas
fluency composite were .81 f@radel, .78 forGrade2, .79 forGrade3, .80 forGrade4, .77

for Grade6, .84 forGrade7, and .82 foGrade9.
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Reading comprehensionA group-administered subtest of the nationally
normed reading test battery (ALLU; Lindeman, 2000) was used to assess reading
comprehension irades 1o 6. Theparticipantssilently read a fiction story and then
answered 11 multiplehoice questions ande question in which they had to arrange five
statements in the correct sequence based on the information gathered from @resfeoint
for each correct answevras allottedmax. 12)In Grades 7 and 8 similarstandardized
reading comprehension teftveloped for lower secondary grddeels was usedvKA,;
Lerkkanengt al.,2018).All tests had th same aim and same instruction as well as the same
number of multiple tasks but different texts and iteBech participant completed the task at
his or her own pace, but the maximum time allotted was 45 mir@itesbach alphas were
.69in Gradel, .75in Grade2, .66in Grade3, .67 in Grade 4, .66 in Grade.68 in Grade 7
and .63 in Grade 9.

Statistical analysis

Prior to modeling, variable distributions were examidthough dstributions
approached normalitpnly reading fluency measures frdgnade 3 onwardtulfilled the
criteriaaccording to the Kolmogore8mirnov test statistics. Howevei) distributions
resembled normal distribution and besttewness and kurtosis values wierg (all < 2). All
models wee estimated with within age standardized values (mean = 0, sd'kelREM
modeling was carried out using the Mplus statistical package (version 7.3; Muthén & Muthén,
1998 2014). The parameters of the models were estimated by using full information
maximum likelihood estimation with robust standard errors (MLR), which is considered
robust to nomormality (Muthén & Muthén, 1992014).

The modeling strategy chosen follows from tleacern that the traditional
crosslagged model does not yield interpretable estimates due to the mixing of between
person variance (stable differences between individuals across time) andpsitbom
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variance (fluctuations around the stable level ahéenepoint, e.g, Berry & Willoughby,
2017; Curran et al2014; Hamaker et al., 2015)e apply models based on the Random
Intercepts Croskagged Panel Model (RTLPM) as suggested by Hamaker et al. (2015). We
make, however, an important addition lbe imodel by using latent factors in order to handle
measurement error in line with a model recently utilized by Segp@lk(2015).The
inclusion of several indicators for reading fluency and leisure reading allowed us to build
latent factors and thusrot measurement errdin this paper, we refer to the modelsRis
CLPM models.

Themodeling hadhree major stagegl) factor models for each constratt
each time point(2) longitudinalfactormodelsfor each construgctind(3) the mndom
interceptcrosslaggedpanel models (RCLPM). At the first stage theseparate confirmatory
factormodek were builffor leisure reading and reading fluency at each time pbimg.latent
factors for leisure reading @rades o 9 were built based oexploratory factor analgs
(see more details in theisure reading measure descripjidfor reading comprehension, we
had only one indicator and the reading comprehension error term was fixed to zero and
loading to reading comprehension latent factos fizeed to 1 At the ®condstage
longitudinal models were estimated for each construct acrossAtritee third stage, the
reading skill and leisure reading models were combined and th&ih@@LPM models were
estimatedFigures 18). There ardour models for reading fluency (Figures4) and four for
reading comprehension (Figures8) because there were four different leisure reading genres
assessed iGrades 60 9.

TheRI-CLPM models include three stable betwgmrson latent factors:
readirg skill across time, leisure reading in Grades 4 (parental report), and leisure reading
in Grades @0 9 (selfreport). In these betwegrerson factors all loadings across time were
fixed to be equal. These betwegerson factors represent the stabter-individual
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differences over the whole assessment period. In addition, there are seven latent change
factors for each construct, one for each tpoeet. These factors represent the witharson
changes around the overall levelthese models altability and crosdagged paths were
included.In addition,correlatiors betweenl'l measures antbrrelations between the
unexplained varians®f the withinperson factors within each time point were estimated in
all models. The goodnesd-fit of the esimated models was evaluated using four indicators:
c>-test,comparativefit index CFI), root meansquareerror of approximation RMSEA), and
standardizedoot meansquareresidual (SRMR Good model fit is indicated by a small,
preferably norsignificanté®, CFl > .95, RMSEA < .06, and SRMR < .08 (Hu & Bentler,
1999).Asthe finalstepof the analysis, we compared differences of the daxgged path
estimates from leisure readingreadingskills and vice versdn the analysis wérst ran
Wald test for all six pairs of estimates in each moalati second we usedthe model
constraim option to compare each pair separatelihe cases where th&ald test was
significant. Because atinningmultiple testswe applied theBonferroni correctiorby
dividing p-level .05 by eight for the Wald test as there were eight maaledsbydividing p-
level by48 for the comparisons of the crdagged path estimatésr individual time-points
(eight models each with six comparisoplying these criteria for correction we ended up
by using the cubffs of p-level of .006 being significant for ¢hWald testsand .001 for the
paired tests.

Results
Descriptive Statistics
Table 1 reports descriptive statistics. Note that mean values of standardized scores for reading
fluency are reported as the three tests had different scales. Note also that the outcome reading

comprehension was based on different;lagel matched tesis different grades and
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therefore the raw scoreannotbe direcly compared across time. Appendix Tableeforts
correlations for the composite measures.
The Longitudinal RI-CLPM Models for Reading Fluency and Leisure Reading
There are four maals for eading fluency (Table,Figure 1, and Appendikigures 1 3)
because separate models were built for the diffébesde 6 9 leisurereading measures
(books, magazines, newspapers & comics, and digital texts). In all these rsvddés 1 4
measures afeading fluency and leisure reading were the same. The model fits were
reasonable considering the large sample sz&e6ts are very sensitive to the sample size)
and modelsvith multiple components over timBecausellowing more error covariances
between observed leisure reading measheso or very small impact on the main interest
estimates (correlations between the betwgenson factors and creksgged paths between
the withinperson factors), we only allowed the largest error covariance® (tledween the
same items across time for reading fluency and for magazine reading). The fit statistics were
for model 1(Figure 1):6%(767) = 4142.32p < .001, RMSEA = .04, CFI = .93, SRMR = .09
(the model with leisure reading assessed with book readi@ranhes 69), for model 2
(Appendix figure 1)2(765) = 4010.78p < .001, RMSEA = .04, CFI = .93, SRMR = .09 (the
model with leisure reading assesséth magazine reading iBrades 69), for model 3
(AppendixFigure 2):6%(1034) = 5298.78) < .001, RMSEA = .04, CFIl = .91, SRMR = .09
(the model with leisure reading assessed with newspapers and comics re&tades 69),
and for model 4 (Appendikigure 3):6%(1034) = 4779.1Qp < .001, RMSEA = .04, CFI =
.92, SRMR = .08 (the model with leisure reading assessedligithl textsin Grades €9).

In all four models for reading fluency (Figuteand Appendix Figures-B),
there are threbetweenperson factors that represent stable differences between individuals
(denoted with BRF for reading fluency, BuRRfor Gradeli 4 leisure reading, and f@rade
6i 9 leisure reading of books BlgR9, of magazines BLRi9, of newspapers & comics
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BLRnei 9, and ofdigital textsBLRpei9) were significantly correlated. In all models there was a
positive significant correlation between BRF and BLRThe correlations for the between
person factors of leisure reading betw& adeli 4 andGrade6i 9 measures were all
significant but lower for magazine reading (.14) digital texts(.18) than bok reading (.41)
as well as fonewspapers and comics reading (.33). The correlations between the between
person factors of thérade6i 9 leisure reading ahreading fluency were significant and of
rather similar magnitude for books (.44), newspapadcomics (.30), andigital texts(.38)
but lower and nosignificant for magazines (.09).

The withinperson factors represent the individual fluctuatioosiiad their
overall leve] denoted as WRFWRFg for reading fluency, WLR WLRg4 for leisure reading
in Grades 10 4, and WLRgi WLRgg for book reading, WLR WLRom for magazine
reading, WLRnI WLRgn for newspapers and comics reading, and \AALR/LRgp for digital
textsin Grades @0 9. The positive autoregressive effects suggested that fluctuation from
overall level was predicted by a similar difference from the overall level at previous time
point. The Gradel within-person factors WRFand WLR were correlated showing a
significant positive association between reading fluency and leisure reading alr&rdgén
1. Furthermore, the cro$agged relations across time suggested th&raae 1 andsrace 3,
reading fluency predictesubsequenieisure readinghangepositively. DuringGrades 1o 4
the withinperson leisure reading factors were not significantly predictive of the widrson
reading fluency factors. Note that although the statrs of reading fluency and leisure
reading are included in all four modgisere are slight differences in the estimates because all
models are estimated separately and fitted to the data as a whole. The differences in estimates
are small, however.

In Grades @0 9, book reading ilGrade7 was a significanpositivealbeit very
weak(.08) predictor ofsrade9 reading fluencghangewvhereasGrade6 digital textswas a
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significantnegativepredicor (-.11) of Grade7 reading fluencghangeFinally, Grade6
reading fluency predicteplositivelymagazine readinghangan Grade7 (.15). Overallthe
crosslagged path estimates between any leisure reading vaérson factor and reading
fluency were quite low and barely significant.

The examiation of whether the crodagged paths from leisure reading to
reading fluency were statistically different from the crlaggyed paths from reading fluency
to leisure reading suggested no significant differences between anrgdinie in any of the
modsds.

The results can be summarized so that in Grades 6 to 9, fluency no longer plays
a role in reading development and reading activities. Hence, the stage is set for the interplay at
the level of comprehension. Choices between different kint#ssoire reading reflect
variation in motivation and individual values. Can their traces be seen in the development of
reading comprehension?
The Longitudinal RI-CLPM Models for Reading Comprehension

There are four models foeading comprehension (TableRgure 2, and
AppendixFigures4i 6) becausgagain separate models were built for the differ@nade6i 9
leisurereading measures (books, magazines, newspapdc®mics, andligital text. The
model fits were reasonable considering the large samplarsizemodels with multiple
components over timés with reading fluency models,ewecided not to start improving
model fit by allowing more error covariances between observed leisuragaadasures
(error covariances across time were allowed for the same magazine reading items across
time). The model fit statistics were model 5 (Figure@}342) = 2339.42p < .001, RMSEA
=.05, CFl = .91, SRMR = .08 (the model with leisure reading assessed with book reading in
Grades 69), model 6 (Appendifigure 4):6%(340) = 2322.76p < .001, RMSEA = .05, CFI
=.90, SRMR = .07 (the model with leisure reading assessbdnaigazine reading @Brades

19



Running head: READINNEVELOPMENT AND LEISURE READING

6i 9), model 7 (Appendi¥igure 5): ¢%(525) = 3517.40p < .001, RMSEA = .05, CFI = .87,
SRMR = .08 (the model with leisure reading assessed with newspapers and comics reading in
Grades 69), and model 8 (Appendiigure 6):6%(525) = 2988.57p < .001, RMSEA = .04,
CFI = .88, SRMR = .07 (the model with leisure reading assessedligital texts.

In all four models for reading comprehension (Figiuend Appendi¥igures
41 6), there are three betweparson factors thaepresent stable differences between
individuals (denoted with BRC for reading comprehension, BLfer Gradeli 4 leisure
reading, and foGrade6i 9 leisure reading of books BlgR9e, of magazines BLRsi o, of
newspaperandcomics BLRuei9, and ofdigital textsBLRpeig). Similar to the reading fluency
models, in all models there was a positive significant correlation between BRC and. BLR
The betweesperson factor correlations of leisure reading betwesdeli 4 andGrade6i 9
measures were also vesiynilar to the reading fluency models. The correlations between the
betweerperson factors of th&rade6i 9 leisure reading and reading comprehension were all
significant but varied in magnitugeeing .53 for books, .14 for magazines, .21 for
newspapersral comics, and .31 faligital texts

The withinperson factors represent the individual fluctuations around their
overall level denoted as WRIGNVR G for reading comprehension, WLRNLR4 for leisure
reading inGrades 1o 4, and WLRgI WLRgg for book reading, WLRui WLRowm for
magazine reading, WLRI WLRgon for newspapers and comics reading, and \WALR/LRgp
for digital textsin Grades &0 9. The positive autoregressive effects suggested that fluctuation
from overall level was predicted by a dian fluctuation from the overall level at@evious
time-point. The Gradel within-person factors WRand WLR were correlated showing a
significant positive association between reading comprehension and leisure reading already in
Gradel. Furthermorethere were many significant crekegyged relations across time between
the withinperson factors. First, there were reciprocal associations betwe@naitheli 4
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leisure reading and reading comprehension wigigrson factors. The withiperson factors
of leisure reading were significant predictors of the subsequent reading comprehension
within-personchangdn Grades 1, 3, and 4. Tig&radel andGrade2 reading comprehension
within-person factors were significant predictor&zsade2 andGrade3 leisure reading
within-personchange

Second, the reading comprehension and book reading ypingon factors
were reciprocally linked irades o 9. Changean the Grade6 andGrade7 book reading
within-person factors were predicted by reading comprehension vpigngon factors in
Grade 4 andsrade6, respectively. On the other hand, Gade7 andGrade9 reading
comprehension withiperson factochangewere predicted by book réeg within-person
factors inGrade 6 andsrade7, respectively. Third, there were no significant cllagged
paths between the reading comprehension and newspapers and comics reading or magazine
reading withinperson factors. Fourth, there were significaegative croskgged paths
between the withiperson factors obrade6 digital textsandGrade7 reading
comprehension as well as between reading comprehendiéradie4 anddigital textsin
Grade6.

Overall, there were significant positive crdagged path estimates between
within-person factors of reading comprehension and leisure read@®rgdes 1o 4 and
between reading comprehension and leisure book read@®aaes 6 to 9. On the other hand,
no significant paths were found for newspapers and comics reading or magazine reading and
there were significant negative paths between reading comprehensidigigaddexts

The examination of whether the crdagged paths fronelsure reading to
reading comprehension were statistically different from the daggged paths from reading
comprehension to leisure reading suggested significant differences in all four models. Wald
test statistics werte followingfor thefour respetive modek: book reading.. (6)=54.06,p
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<.001, newspapers and comics reading6)=18.60p < .005, magazine reading

(6)=21.16p < .002, and digital texts. (6)=28.58,p <.001 For all models there was a
difference in the croslegged estimatefrom grade 3 to grade 4 suggesting that increased
leisure reading was a stronger predictor of increases in reading comprehension than the other
way around. This was the only significant difference in the daxgged path themodel

for magazine anébr thenewspapers and comics readihgthe modefor thedigital texts,
crosslagged patlestimats were significantly different also from grade 4 to 6 and from grade
6 to 7. Finally in the moddbr book reading the crodagged pattestimates were

significantly different from grade 4 to 6, from grade 6 to 7 and from grade 7 to 9 suggesting
stronger prediction from increased leisure reading to reading comprehension than the other
way around.

In sum, after grade 3 the comparison of thestagged paths in the reading
comprehension models suggested stronger paths from leisure reading to comprehension than
the other way around, and the effects were positive for parental evaluation of leisure reading
and book reading but negative for digiteaading. The pattern underscores the critical role of
book reading for the development of reading for meaning. This is also the main finding of the
present study

Discussion

The present study examintdtk interplay betweeleisure reading and reading
competencérom Gradel to Grade9. This is the first study to report such a long foHopv
includingboth reading comprehension and fluency as wdkiaare readin@f various
genresin addition, the analysis method was chosen to separate \wi#hsonand between
person variance in order to overcome the problems of the traditionalaggesl models.

Overall, he resultsuggestegbositive associations between leisure reading and reading
competence. Importantly, howevére relationshivariedas a @inction of timeJeisure
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readinggenre and reading competence measthat is, fluency as opposed to
comprehensionAn overarching theme in the present results was the mutual positive
association between reading comprehension and voluntaryreadiag. In contrast, digital
reading showed a simultaneous negative association. If replicable, the finding has
considerable pedagogical relevance not least because the two genres are justifiably depicted
as rivals. No consistent pattern was found forscomption of magazines and comic books.
Moreover, associations between leisure reading and reading fluency were weak although in
lower grades, fluency assumed an instrumental chataeitega constraint for learning from
texts

With regard to our first resarch questiowhether good readers read mtran
poor readersdo (betweerperson correlationsjhe models suggestéoatbothfluent reading
and good comprehension gresitively associated witleisure readingwhich supports
previous studieffor reviews seeMol & Bus, 2011; Schiefele et al., 201Both slow readers
and poor comprehenders read all typeleistre reading genrésssthan fluent readers and
good comprehendedsd. Of interest is that thiglsoencompasskdigital readingwhich has
become a highly relevant topic because of its recent explosive gifvdre was variation in
thestrength of thessociatiog however The stongest correlation was found betwegrade
61 9 readingof books and readingpmprehensiorandthe lowestwas foundbetweenGrade
61 9 readingof magazines and reading fluenilre only nomrsignificant correlation)The
finding thatthe strongestffects wee found forbook readings in line with previous studies
(Pfost et al., 2013SpearSwerling et al., 20100urresultsadd tothe previousmostly cross
sectionalfindingsof the association between leisure reading and reading lskilbowing
that the associatioexists(a) across nia grades from age 7 to 1®) for various leisure

reading genrege) for both parentand selreported leisure reading, and for reading fluency

23



Running head: READINNEVELOPMENT AND LEISURE READING

as the cognitively constructed basis for comprehension, but evenstnongly in the later

years for reading comprehension.

The main focus of the present study wa$ however, the betwegperson
correlations but the crodagged withinperson effects across timdore precisely, we
investigaed if readingdevelopments the driving forcefor leisurereadingor if increased
leisure reading promotes reading skiltsaddition, the modelsontrolled for previous levels
of the skill and leisure reading (autoregressive effects) whereby the significariaggsd
paths suggest effects on changes in tidweerall, hecrosslagged paths suggested that during
the early grades the predictivesslagged paths run from readifigency and
comprehensiofo leisure reading and not from leisure reading to reading competence. In the
later grades, however, active book reading in particuder reciprocally associated with
reading comprehension bubttwith reading fluencylt thus seems thdgisure reading does
not promote reading fluency biltatreadingfluencycanact asa constrainbn leisure reading
during the early schoglears Skilled reading comprehensipon the other hangromotel
leisure readingn Grades 1 to 9mportantly, in later grades the relationship was found to be
reciprocal and the effects of leisure reading on reading comprehension were stronger than the
other way around. The stronger positive effect from leisurengadireading comprehension
was significant across several grade levels for book readitygndicating the that reading
comprehension is promoted more strongly by leisure reading of books than other reading
materials It should be noted that the recipabenechanisnfor leisure reading and reading
comprehensiogontradicts théindings of Aarnoutse and van Leeuwe (1988t reading
frequency develops largely independent from reading comprehengssades 2 to 6. It is
difficult to state the reason ftinesemixed findingsbecausehere are many differences
between the studigextending fronage andanguage contexb assessments and analysis

methods.
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The finding that reading skillsredictedthe amount of leisure readilsgppors
previousfindings (Harlaar et al., 2011; Leppanen et al., 2005; van Bergen 20&B) butit
furthersuggestshat the effect of reading fluency on leisure reading is limited to the early
gradesln addition, the present findings suggest that the predictive association is found even
for the withinperson variance. That is, we can infer that if a child, irrespeofihis/her skill
level, develops in reading fluency (during the early grades) or in reading comprehension, it
predicts more leisure reading, particularly of bodkseems thatuting the earlyprimary
schoolgradesslow readingcan act as a constraiior leisure readig most probabljpecause
slow reading hampers comprehension (&lgrit & Cain, 2011) and caalsoimpair reading
motivation because slow readengy notget experiences @&njoyment ocompetencérom
reading(e.g, Becker et al., 2010Pnce reading becomes fluesnoughchildren can become
more interested in leisure readiagd possibly, choosenore advanced text¥herefore the
impactof reading fluency on leisure reading should decresmsgsoit did in the present
study whertheinitially significant effect of reading fluen@n leisure reading disappeared
after Grade 4.Interestingly unlike reading fluency, reading comprehensiontmuedto be a
significantpromoterof leisure book reading still ijunior secondary gradeBunctioning
reading comprehension is based on meamaging. Therefore, it caalsoact as a driver
when more advancddisure reading materigd chosen by the student

Leisure reading did not promateading fluency at any time poiatthoughfast
readers on average read mdrhis isin line with previous longitudinal studied teisure
reading and reading development that have used composite scores of reading competence
instead of reading fluency (Harlaar et al., 2011; Leppé&nen et al., 200&) shorter follow
ups It is important to note, however, that this finding doesreftte thadea thateading
automatizations promoted by reading markeisure reading is not the only context where
reading is practiced. Particularly during the early grades when decoding and fluency develop,
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reading instruction focuses heavily on teiag of basic reading skills and children who are
not keen on leisure readiadgogetplenty ofdaily practice.

If avid reading does neatppreciably improveeading fluencyis it justifiable to
conclude that recommendations éartsideschool reading are iflounded from the
perspectivef skills? The answer iglefinitively no. The evidence is clear thather skills
with theexcepton of decoding maybenefit from frequent leisure reading, such as
vocabulary syntax or backgrandknowledge(e.g, Hirsch, 2003; Mol & Bus, 2011; Nagy &
Herman, 1987)These skillsare particularly important for reading comprehension
development (e.gFlorit & Cain, 2011)In support of this, w foundthat mostrosslagged
paths fromeisure readingparental reports and sekported book reading® subsequent
reading comprehensiamere significant and positiv8 hese paths suggebkat leisure reading
(of books in particularyupports reading comprehensids we did not find assaations from
leisure reading to reading fluengyis likely thatleisure reading was not affecting reading
comprehension vitheimprovement of reading fluen@y reading automatization through
more frequent encounters with words (eShare, 1995bput rathervia theimprovement of
other skills and knowledge needed in reading comprehension, sunchessed vocabulary or
syntax knowledgeThe finding isalsoin line with studies that have focused on the effects of
print exposure of yawger children via parenthild shared readinge.g, Sénéchal & LeFevre,
2002; Torppa, Poikkeus, Laakso, Eklund, & Lyytinen, 2006; Torppa et al.).2Z0fgse
studies have shown thitiguistic skillssuchas vocabulary and listenimpmprehension are
supported by book reading whereas coelated skills are supported more by direct teaching.

Not all types of reading materialsxe as important for reading comprehension,
however.Unlike book reading, newspapers and comazgling as well as magazine reading
did not pomoteit. Furthermorethe consumption oftligital texts(Grade 6)evenhad a
negative path to reading comprehengi@rade 7) suggesting that mofeequentreading of
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digital textsin Grade6 predictsweakerreading comprehensian Grade7. A similar finding
was reported by Pfost et al. (2013) among Gerstatdents irGrade5 andGrade?. In our
sample, he negative associaticmsoemerged for reading fluencidowever,drawingstrong
conclusions fronthe obtaineahegative correlatiomust be done with a cavaatmind
becauseave assessgarint readingcompetencandit has been suggested tloaline and print
reading skills may not overlabldman et al., 2012;eu et al. 2014) Research on digital
reading is constantly developing and future studies may be able to examine in more detail the
associations between leisure reading genredatiddigital and printeadingskills. For
exampleafocus oninformation content as opposed to social participation likely results in
different reading strategies (Naunma015).In sum, our results suggest that for
comprehension of continuous pexdttext book reading was a superior predictor while the
early onseof digital textconsumptior{possibly at the expense of print reading) had
negativeassociation wittprint reading skills

While addingto the current research on leisure reading and reading
development, our study has several limitations that future studies should address. First, even
thoughthey arebased on &ngitudinal sample anBI-CLPM modeling, ourfindingscan
only suggest causaffects not prove themTherecouldbe third factors not included in the
modelswhich may havaffecedthe resultsin an ideal world, wll-controlledand
sufficiently long interventions would givenore definitive answersSo far no such study
exists.Even in the present nanvasive setting, controlling for third factors is extremely
difficult because of the required length of the follap.

Second, the assessment of leisure reading was based on parental reports and
selfreports. The change informant and scalim the middle of the followup was

unfortunate and limits the inferences we can make about developmental cl@anges.

decision was based on the view tpatentsareb et t er eval uators of «chi
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in the early gradewhile children themselvedo a better jobduring the later gradeBespite
the changef questionnaire itemand respondenthe models showed good stability frahe
early grades (4) tothelater grades (i®) in leisure readingStability was strongest for the
selfreported book reading and newspapers and comics readiadp is understandable
becausehese items were similar in parental reports andrselbrts. Had we had the same
items across time, the correlations mighvebeenstrongerCorrelations might have been
stronger also if we had had higher reliability for the leisure reading consifheteternal
consistency estimates (Cronbach alphas) weekparticularly formagazines, newspapers
and digital readingAssessment of leisure reading is, however, challengirgghBarental and
selfreports have been criticized for being biased towards social desirability (e.g., Sénéchal
LeFevre, Hudson, & Lawson, 1996tanovich& West 1989) In their metaanalysis, Mol
and Bus (2011) were able to compare studies of sagead children and college students
who had completed both checklists and-sefforts, and found that the two measures
produced overlapping results. It appears that theofikas is accentuated when parents
report their literacy activities with pr@aders by answering a single questiimere are also
problems with the recognition liskecausehildren and youth often read bodkpresenting
acertain genre (e.gfantasy, romance or sports) atespite beingnactive readerthe
respondeninay not know titles or authors of books from other gerkdsrtherissue is that
identification of names from foils requires linguistic skills that also differentiate pabr an
skilled readers. Therefgrthe task may not only tap print exposure but also linguistic skills,
memory skills, and reading skills.

Thethird limitation is thatwe coulduseonly one reading comprehension task
and thusve were unable teliminatemeasurement error frotheanaly®s. Unfortunately, in
afrequenly repeatediata collection on around@0O0 children it was not possible to include
more tasksln addition, data were not available for two grade levels, 5th and 8th, which
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causes longer time interval between some assessments. It is possible that stronger
associations could have been found during the later grades had we had theséntisne
included.Future studies should address this isswectoeve a betteeliability of reading
comprehension assessmaftith the short scale and only one text at each age, our models are
likely showing weaker associations between measures and lower fit estimates than what could
be found with stronger measuréswvould alsobe important to ussomethingother than print
comprehension as the reading comprehension mat&nelpresent correlations wigrinted

book readingnight be inflatecbecause book reading and our reading comprehension texts
resemble each other.

Fourth,the present study was conducted in Finnish and should be replicated in
otherlinguistic contexts. The transparency of Finnish orthography makes learning to read
relatively easy and supports fast reading acquisf@aturing very accuratgecodingand
reasonably good fluency from Grade 2 onwdedg, Seymouy Aro, & Ersking 2003).In
other orthographies the associations between reading skills and amount mayviiffer
reading skills for exampleacing as a constraint for leisure reag for a longer time.

In conclusionthe present study contributes to knowledge of the role leisure
reading plays in the development of reading fluency and reading comprehension Is&ills. T
findings related to reading fluency development and leisuréengé&@quency fitted best with
the idea that the effects run from reading fluency to leisure reading, but only during the early
grades when decoding abilitanstill act as a constrainthe findings for reading
comprehension, on the other hasdggested reciprocal associations over time, (gl. &

Bus, 2011)The reciprocal interpretation makes it possible to envisage that ovethgnse
calledrich-getricher and pocgetpoorer pathways, or Matthew effects (Stanovich, 1986),
can emerge. Tk means that as the poor comprehenders read less, theimskéksinglylag
behind those of good comprehendéacein progress, such a development has{ong
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reaching effects on school achievement and later vocational chonpestantly,becausehe

crosslagged effects were found at the witlparson level the findings are not due to

differences between individuals kiie to changes in time within each child. Tisat i

irrespective of the individuédls overall | evel 1 nurereadisgur e r ead.|

consumption can promote reading comprehendibesefindings underline the importance of

leisure reading for reading comprehension development and suggest that we should pay close

attention to the development of reading interest from eartyegranwards. This is

particularly important for the poorest readers who are at particular risk for not devedoping

positive attitude toeading when poor skills hampiie interest ineisure reading during the

early gradesBased on our findings, it is justifiable to conclude that parents and teachers
would be advised to see fostering early reading interest as an ally of teaching reading skills,
not as a rival
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Table 1

Descriptive Statistics fdreisureReadingReadingFluency, andReadingComprehension Measurégross Time

n Min Max M sd Skewnes: Kurtosis
Reading fluency composite
Grade 1 2052 -2.11  3.48 0.00 0.86 0.62 0.44
Grade 2 2006 247 331 0.00 0.85 0.26 0.23
Grade 3 1995 -3.82 275 0.00 0.86 -0.04 0.43
Grade 4 1954 401  2.39 0.00 0.87 -0.17 0.30
Grade 6 1822 -3.00 274 0.00 0.84 0.12 -0.07
Grade 7 1770 -3.66  2.65 0.00 0.87 -0.07 0.00
Grade 9 1721 -2.60 2.60 0.00 0.87 -0.09 -0.14
Reading comprehension
Grade 1 2035 0 12 5.50 3.18 0.00 -0.96
Grade 2 1974 0 12 8.52 2.71 -0.73 -0.20
Grade 3 1988 0 12 9.09 2.17 -1.17 1.72
Grade 4 1950 0 12 8.10 2.52 -0.47 -0.34
Grade 6 1821 0 12 7.15 2.55 -0.20 -0.59
Grade 7 1758 0 12 6.59 2.54 0.05 -0.64
Grade 9 1702 0 12 7.02 2.43 -0.15 -0.57

Leisure reading composite
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Grade 1 1484 1 5 2.62 0.86 0.39 -0.34
Grade 2 1459 1 5 2.83 0.89 0.09 -0.58
Grade 3 1365 1 5 291 0.89 0.03 -0.52
Grade 4 1288 1 5 2.98 0.88 -0.09 -0.53
Book reading

Grade 6 1816 1 2.57 1.17 0.57 -0.61
Grade 7 1762 1 5 2.22 1.14 1.02 0.10
Grade 9 1710 1 55 1.95 1.06 1.50 1.88
Magazine reading

Grade 6 1810 1 5 1.77 0.87 1.17 0.85
Grade 7 1737 1 5 1.72 0.84 1.30 1.46
Grade 9 1706 1 5 1.47 0.69 1.95 4.45
Newspapers and comics readi

Grade 6 1813 1 5 2.27 0.79 0.44 -0.27
Grade 7 1737 1 5 2.28 0.83 0.38 -0.49
Grade 9 1706 1 5 2.06 0.77 0.53 -0.22
Digital texts

Grade 6 1813 1 5 2.60 0.97 0.28 -0.63
Grade 7 1738 1 5 2.44 0.89 0.48 -0.25
Grade 9 1706 1 5 2.42 0.84 0.31 -0.38

Note that the measurés reading fluency and leisure readicgmposites werealculated as averages of the measures except for reading comprehension.
Note that reading fluency measures are witije standardized scores.
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Table 2
Standardized Model Estimates for Reading FlueMydels 14): BetweerPerson Correlations, With#Person Crosdagged Estimates and

Gradel WithinrPerson Correlation

Model 1 Grade Model 2:Grade Model 3: Grade Model 4: Grade

6-9 Books 6-9 Magazines 6-9 Newspaper<6-9 Digital texts

& comics
Betweeni personcorrelations
Leisure readingsradel-4 x Leisure readingrade6-9 N R 14* 33F** .18**
Leisure readingsradel-4 x Reading skill level AB*** ABrE* A5F** ABF**
Leisure readingsrade6-9 x Reading skill level AhrE* .09 30%** .38x**
Within- person correlatioradel H3rr* A5xE* A5F** AhrE*
Within- person crostagged paths from skill to leisure readi
Grade kr A Grade2re 21* .18* A7* .16*
Grade 2r A Grade3pe .01 -.03 -.03 -.03
Grade @A Gradedee 20** .18** A7 .16*
Grade 4r A Gradebse -.03 14 -.06 .10
Grade @r A Grade7se .01 5% -.03 -.07
Grade &r A Grade9se -.01 19 -.02 A2

Within- person crosfagged paths from leisure reading to s
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Grade peA GradeZrr -.01 -.03 -.03 -.03
Grade 2e A Grade3rr .03 .04 .03 .03
Grade 3e A Gradedrr .06 .06 .07 .06
Grade 4 A Grade6rr .07 .07 .06 .05
Grade 6e A Grade7rr .06 .05 -.03 -.11*
Grade ge A Grade9rr .08* .04 .02 .04

*pO . 0pQ .*0°pO *.001

PE= Parengvaluation(same items acrdssadel-4) , SE= SeHevaluated (differs in the models), RF= Reading fluency
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Table 3

Standardized Model Estimates for Reading Comprehension (Mo8gid8gtweerPerson Correlations, Withi#Person CrossaggedEstimates

and Grade 1 WithifPerson Correlation

Model 5: Model 6: Model 7: Model 8:

Grade 69 Grade 689 Grade 69 Grade 69

Books Magazines Newspapers Digital texts
& comics

Betweerni person correlations
Leisure reading Grade4 x Leisurereading Grade-8 Y o 19** 32 18
Leisure reading Grade4 x Reading skill level AQx** ABrE* ABF** A 3FH*
Leisure reading Grade®x Reading skill level H3rr* 14* 21x** 3LEH*
Within-person correlation Grade 1 .36%** 32%** 31 2%
Within-person crostagged paths from skill to leisure reading
Grade kc A Grade 2e A7 i 167+ A7
Grade 2c A Grade 3e 14** A1 .10* 13%*
Grade &cA Grade 4& -.01 -.03 -.03 -.02
Grade &c A Grade Gt 10* -.04 -.07 - 2] %x*
Grade gc A Grade &e 12%* .07 -.05 -.01
Grade &c A Grade Qe .05 -.05 .06 .10
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Within person crostagged paths from leisure reading to skill

Grade e A Grade 2c
Grade 2eA Grade 3c
Grade 3e A Grade 4c
Grade 4e A Grade @c
Grade Ge A Grade &c
Grade éeA Grade @c

15*
.08
34xE*
23%F*
28%%*
2T

.10 .09
.01 .01
26%** 25%**
16%* 15*
.00 .04
-.05 -.06

2%
.03
28***
A7
-17**
.04

*pO . 0BQ O PO

PE= Parent evaluation (same iteatsoss Grade-4) , SE= SeHlevaluated (differs in the models), RC= Reading comprehension

44



Running head: READINDNGVELOPMENT AND LEISURE READING

Figure 1

Model for the developmental relations of reading fluency and leisure reading of books (Model 1)
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