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Abstract

relauonshm bctwecn entermgabﬁzty and.
level, mt:rp‘,ay was- fouqd bﬂwewwhy-iegel student

addmon,homesuppcrt actmtwswerenotfoundt bemﬂuemd
in the earlicr grades. 'I‘heresultsuedxmw'd
exammanonofboththeﬁrst-andsecond-gmdeﬁﬂdinas. 0

cffects of home background, (b) positive effects for seatwork, and (c) students -abilities asinfluences
on teachers’ instructional practices.
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THE DEVELOPMENT OF READING ABILITY
IN FIRST AND SECOND GRADE

Thepnrposcofthxsrepomstoprwentﬁndmgs&omasmdyofhowchﬂdrcnlcmtoreadmﬁxstand

oflearmng.drawnpnmarﬁyﬁ’omeognmvcpsycholog o :n:stnpchonandthcfanlytgeneral
- ruultsfromlong&tudmalsmdmoftudmg,f” i M‘_M'rclatedbecausetheyhavc
v examined some.aspects.of ‘children’s development either atally oi .. ‘Although
‘ thmstudwsaresomewhatpenphenltothcptmuy question dnvmgourmearch,that:s,hawchﬂdren
develop the ability to comprehend what: thcyreadmtﬁhc,tbey thcmany,\dwcrscareasof
rescarch on reading development that form the spéétruim of knowledge in the field'of reading research,

the constellation from which we developed first our hearistic:and then:our measurement models; For
that reason, we belicve a brief review of this ressarch-would be valoable,

Findings from Cognitive Psychclogy

Studies with results demonstrating positive relationships between carly letter-sound and word knowledge,
and decoding speed, and later: reading. comprehension: ability lme A ccrtmutihty fot*program
development and evaluation, but these-resnlts-do not:lead:to: N {Processes
children develop as they learn to comprehend what they read; - Hmm, recent rgsggrgh by_gggmtm
psychologists onwhatcxpcrtsdowhcntheyrudandonhow 2 heasion is affected by whit
readers knowandhowthcymomtorthcmse!vestobecemmtheymeom” hending, ilfustrates:that
we have made substantial progress toward undcrstandmg basic processes of. readmg eomprchenswn.

~ADp TN A A

Oy

M gt VIS AT fa
RIRC N IR

What experts do when they read. Schemataarethcmcntalmodelsof mowledge in various-areas that
readers bring to cach new situation. How do human beings dcvclop schemata? Rmarchers have tried
3 to answer this question with numerous m-scct:onalstudmtbateomparc e:q)crtsmapartxcu!at field
i with non-experts (see, for cmmplc, Chase & Simon,.1973;:d¢: ‘Groot;: :1966). The: pnn:arymnclusson
; from these studies is that cxposmandptaeuceuethemagcrvambba (BransfordNitsch; & Franks,
1977, p. 35). Inothcrmds,expmsnmp!yhavehadmaeoppoﬂnmuestokunaboutthwmcasof
i expcmse,mdtheyhavchadedcndedoppmﬂmﬂesfmpnchcethﬂmmthwmnﬂmnmonmg.
But th:se studies of experts stop short of explaining how-people- continué :to-"gain skill, clarity, and
unders anding rather than concentrate on the knowiedge they have aiready attained” ‘(Bransford, Nitsch,
& Franks, 1977, p. 32). This issue is central to our study.

e A2 T

Lesgold- (1983) addressed the issue by focusing on insirustional rescarch to explain how students
progress from one stage of knowledge, o a:pemse, to:adother. Thereforc, Lesgold’s questions were
quite different from those of researchers companng adut. experts and-tiovices., ‘His conclusions and
i implications for instruction converge on:(a) the: unpostance of corrective:fecdback, .(b)-the need for
component procedures to be automated so that:a-studsnt:can-concentring-on-the specificissue in
question, (c) the creation of an overt plan for. solving the problem, - (d) sequential *rule” teaching that
moves from the simple to the.complex, and (¢) inclusion of drills, as necessary, to develop automated
shllseventhoughthcdnﬂsmxghtnotbc'targctperformanm

¥ s s T T 1O

The effects of background hawledae. Many studics in the last decade have demonstrated that
comprehension abnhty:sgeaﬂyaffectedbywhatthemadcrknowsabommc topic she or he is reading,
These investigations have their roots:in.the theoretical work by, Bartlett. (1932), who used the word
schema to describe "an active organization of past teaaions, or experiences” (p. 201). More recently,
Ausubel, Novak, and Hanesiar (1978) produced a scries of publications focused on learning theory and
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retention. The common thems in their work is that "new meanings are acquired by the interaction of
new knowledge with previously learned concepts or propositions” (p- 127).

Sevesal cxemplary studies, imest notably these by Andenoa (1977, -1978); Anderson, Pichert, Goetz,
Schallert, Stevens, and Trollip (1976), Anderson, waett and Sim'ey {1963);: -and; -Andecson, Reynolds;
Schallert, and Gostz (1977), as well as work by Brantfm‘d lndhh olléagues (Bransford, 1983; Bransford
& Johnson, 1972) bave demoenstiated: conshtcntly that Al readcr’t rowicdge and: assumptions- -about a
topic influence his oz her comprehension, snd pasticu's arly the kind ‘of cognitive processing required for

the reader to make inferences from information i the: teat,

Self-monitoring: The effects of metacocaiticn. In addition to background knowledge, the reader’s ability
to monitor her or his reading comprehension by ‘using various strategics.to check understanding while
reading also affects reading comprehension. Buildlng upon thecretical work by Vygotsky:(1962,1978),
Brown and her collcagues (Brown, 1978; 1980, 1982, ‘Btown- & Campmc, 1981;: Brown & Palmcsar,
1982; Brown, Paliccsar, & Armbruster, 1984; Browq*hlmcur & Purcell: 1985) aonductcd a'series of
studies of siudents’ "metacognition," or their ability to know whit they. know and do not know. “These
studics showed not only that good readess use several strategia to comprehend what they read, but that
poor 1eaders can be taught these strategies-and thereby'in unpwvc thcu eomprehensxon ability,

Thus, there is strong theoretical and empirical support for thc rolc th&t lchemau and metacognition play
mundcrstandmghowandwhyrea&udcmommrem v abilify; 'But most.of this
workhasbecnenthcrcxpenmenuloraou-seetioulindem,mdmyhtﬁchubeencondumdthh
beginning readers. Therefore, we do not know whea readess’ background knowledge first affects their
comprehension. Likewise, we do not understand how asd when readers leara 6 check themselves to
be sure they comprehend what they riad.

Findings from Classroom Instruction Research

As authors of several recent reviews (e.g., Brophy & Good, 1986; Good, 1983; Rosenshine & Stevens,
1984) have concluded, research on classroom instruction has made great progress in the past decade and
ahalf, There is converging evidence from a number of correlational and experimente® = udies that gains
in studzt achicvement are related to three variabies that Rosenshire and Stovens (1984) labeled "indices
of instructional effectiveness.” These indices are: (a) content covered, (b) academic engaged time, and
(c) student success rate.

It is notable that none of these indices is an instructional variable in the same sense as are variables
suck as grouping procedures or feedback. They may bs more appropristely thought of as mediating
constructs or even, as suggested by Rosenshine and Stevens, as consequences of instru -tion rather than
as ways of organizing or delivering instruction.

Content covered. Content covered is closely linked to Carroll’s (1963) concept of opportunity to learn,
A variety of measures of content covered have been used in previous work, including both measures of
the quantity of material covered (e.g, the number of bgoks read, the numbér of basals completed, or
the number of textbook pages covered) and. the- degrcc of match or overlap between the material
coversd and the items on the test used to measure student achicvement, Tie degree.of match has been
measured by teacher raﬁnyofthcpropo:ﬁmofﬂudenuwhohavahadanopportumtytolum the
content covered by each item on a tést (cf Husen, 1967) and by analyses of-the overlap between
curriculura and instructional materials and items on & test (cf. Leinhardt, 1983). Despite the diversity
of the measures used, content covered has consistently been found to be positively related to student
achievement and the student gains in achievement.

The more recent work of Barr and Dreeben (1983) considered the social organization of classrooms and
the effects of classroom organization on student performance. The researchers studied student ability,
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instructional materials, time schedules, teaching goals, and teacher expertise. In addition, they examined
howdassroomins&uctionmorganimdaﬂdtbcnmanagodmthosewntexts. Furthermore, they also
considered the interaction of student characteristics and instruction that together influcnce the learning
outcomes of ciildren. Barr and Dreebea found that the dzlﬁcu!ty of materizls and observed time both
predicted variance in student performance. Content coverage was most-agsociated with lecarning,
accounting for 83% and 71% of the variance in basal and phonics learsing, respectivcly, and 50% in
general achievement,

Academic engaged time. Results of the Beginning Teacher Evaluation Study (Fisher, et al., 1978)
showed the importance of considering more than content covered or.the amount of time allocated to
a specific content area. In that study, classes were found to vary, aot only in tke amount of time
allocated to a subject area, but also in the rate at which students were engaged during that time, and
in the rate of errors mads. Furthermore, student engagement in learning and the rate of student errors
(or the converse, student success rate) we-e both shown to have strong relesionships with student gains
in achievement.

The stz ength of the relationship bevwveen content covcred, academic engeged time, and student success
rate and gains in student achicvement suggests that it is important:for studiss of classroom: instruction
to attend to these instructional characteristics. However, advances in know!edge about instructional
effectivencss will require rescarch that goes beyond these global areas. This:is so, in part, because of
their nature. They are, as was prevaously indicated, mediators rather than du'ealy observable teacher
behaviors, and relatively little is known about teacher behavior that results in: increased coverags of
content or student cngagement. Nor is it clear that the idsal student success rate is a constant
regardless of subject matter, the developmental level of a studest, or a student’s stage of learning. For
example, the most effective success rate in kindergarten may be substantially different from fifth grade.

Teacher behavior. There is, of course, a large body of research relating teacher behavior variables to
student achievement. Some of this research is suggestive with regard to the types of instructional
practices that are likely to increase content coverage and cnhance student’ academic engaged time.
Some of the relevant variables (s.g, grouping practices, teacher directed instruction, and -use of
questions and feedback) have a lomg history. However, rescarchers have placed” more emphasis on
quantity than on quality of instruction, Furthetmorc, mnplc counts of the number of questions or of
the number of times various types of feedback is given, previde little information about effective
sequencing. Thereforc, leaders in research on teaching (e.g., Brophy & Good, 1986; Good, 1983) have
strongly emphasized the need for rescarchers to give greater attention to quality of instruciion and to
analyses of instructional sequences.

Rosenshine and Stevens (1984) argue that, at a globa! level, research "has shown that effective teaching
is characterized by a predictable sequence of demonstration, guided practice, feedback and corrections,
and independent practice” (p. 788). Within this gencral sequence, Roscnshine ard Stevens have also
abstracted a desmpnon of behaviors in each stage of instruction that sesearch has suggested lead to
more effective instruction. Their conclusions regarding effective behaviors are summarized in Table 1.

The summary in Table 1 provides a rich context for organizing and analyzing classroom observation
varisbles. It also provides a framewcrk for the development of qualitative indicators of classroom
instruction and for planning sequential analyses.

[Insert Table 1 abont bere.]
Findings from Longitudinal Ressarch

To accomplish the primacy objectives of this study--to understand the factors that influence the
development of rcading compret.ension ability and to test linear structural models to explain this
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development-xt is necessary to study the same- samplc of cluld:cu fora numbcr of yem Such a-study
requires a longitudinal design. Only-a lon, W: ¥
development, and this is pamwlarly lmpomnt when
and’ mstruehonal matcnals. Ttds- xm‘ ‘

s of th
B* P\'mhcrmorc, alongmxdmad desxgn:sleu‘?ﬁlnc e, to:
provides opportunities to watch reading: devclopment unfold.

Few longjtudinal studies have focused on teadmg. and those that have done so were designed to address
questions such as: Can childsen be taught to read i in kmdcrgaﬂen? or Do children who read carly have
any long-term advantage in reading compreliznsion:over: children who léarn to read later? We. have,
however, identified nine longitudinal studics of beginning rcadcrs. The following discussion will briefly
descaibe cach of these studies.

Studies of early readers. Studies by Durkin (1966); McKee,, Brzeinski, and Harrison (1966); Beck
(1573); and Durkin (1970, 1974-75) followed children through scveral grades.

Durkin (1966), for cxample, tested more than 5,000 i mcommg first gradcrs in two school districts. From
this group, she identified 49 carly readers in one.district-and- 157 children in:the other. Her central
question was whether children who were rcadmg when -thiey: bcgamschool would: mamtam their
advantage through the elsmentary grades. She followed ‘ber first, groip; through ﬁfth gradc and her
second group through third grade. The results showsd significant lasting achievement- différences for
children who read before beginning schooi.

McKee, Brzeinski, and Harrison (1966) randomly assigned 4,000 entering kindergarten children from
the Denver Public Schools to experimental and control conditions. Children in the cxpenmcntal group
were taught to read in kmdergoxten. Children in the-control group. had: tradzhonal hnderg,artcn
experiences. Further variation in experimental and control conditions continued: beyond-kindergarten.
Children from the kindergarten expérimental and control condmons were again randomly assigned to
accelerated or regular first-grade instruction.

McKee et al. followed their subjects through fifth grade. They found that chﬂdren who received
kindergarten reading and who continued in-accelerated programs: outpctformed first-grade starting
accelerated groups, children who had been taught: to read in kindergarten who shifted to regular
instruction in first grade, and children who did not receive kindergarten reading,

While Durkin (1966) focused on children who read before starting school and McKee et al. studied the
long-term effects of rsading instruction that began in kindergarten and was accelerated through fifth
grade, for her study, Beck (1973) focuzed on selecting children for reading instruction in kindergarten
and on ‘comparing those children’s reading ghilitics:to those of children-of.a matched:sample. From
1967 to 1972, Beck used four predictors to-seléct kindergarizn children for reading instruction: (a)
children’s knowledge of letter names; (b) teacher judgnent, (c) réading zeadmcss senres, and:(d) the
children’s perceptual abilities. She-found that'in cach year of her study, teachers selected” larger
numbers of students for reading instriiction. Like MéKee et al., Beck was pnma.nly interested in finding
out if children in first through ﬁfth grades who received reading instruction in kndergarten pcrformed
better in reading in the following.grades than did: children who had not been taught to read in
kindergarten. She found statistically significant differences favoring kindergarten readers at each of five
arade levels. Beck stated.

The combination of no significant differences results of the tests for homogeneity of
regression and the ‘significance difference’ results of the analyzis of variance is vsry
important, as it suggests that kindergarten reading instruction positively affects
subsequent reading instruction, no matter what the 1.Q. (p. 59)
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Further support for long-term differeaces in children’s reading achicvement after kindergarten reading
instruction comes from work with experimental and control groups by Durkin (1970, 1974-75). These
two studies grew from her carlier rescarch with children who reaa eaxly(Durkm, 1966). She developed
a program for four-year-old children, then followed those children for six years, Durkin’s (1974-75)
findings were very similar to Beck’s (1973).

First, experimental and control children in Durkin’s (1974-75) study did not diifer significantly on L.Q.
Second, reading achisvement: scores were always higher (Grades 1:4).for expesimental children, These
differences were statistically significant at Grades 1 and 2; but-not: significant at Grades 3 and 4.
Significant differences were not found for boys and girls or.ce analyses of covariance were computed with
intelligence used as the covariant, Subjects’ ages did not correlate with their reading scores.

Taken together, these five studies addressed two broad questions about reading: (a) Can children who
read before first grade maintein that advantage over children of equal ‘intelligence? and (b) Can
students be taught to read in kindergarten if they are cither randomly assigned for instruction or
selected because of pcrformanee rather than intelligence? The studics provided support for beginning
reading instruction in kindergarten, but they did not focus on how children develop reading
compzehension ability.

Early predictors of reading success. Longitudinal studies by Stevenson, Parker, Wilkinson, Hegion, and
Fish (1976) and by Lesgold, Reszick, and Hammond (1984) focused more discretely on kindergarten
and first-grade predictors of later performance in reading,

Stevenson, Parker, Wilkinson, Hegion, and Fish (1976) studicd 255 prekmdcrgarten children whom they
followed through third grade These researchers were primarily interested in investigating "individual
differences in cognitive activity associated with effective learning of rcading and arithmeticin clementary
school* (p. 377). They undertook their study because they: belicved-that better understanding of
cognitive ability could lead to preschool programs that could enhance students’ later performance by
prevcntmg failure in basic skills. First, they developed a battery of measures to administer to children
prior to kindergarten. These measures included 11 cognitive,-and-14 psychometric tasks, They also
asked ior kindergarten teachers’ ratings on 13 additional variables. They found fewer than half the
cognitive tasks correlated significantly with reading achievemrznt, and that the most predictive
psychomeiric tasks dealt with words and letters. The children’s prekindergarten scores on letter naming,
and the visual-auditory version of the paired associates test were the best predictors of reading
comprehension in second and third grade, though verbal recall was also a good predictor in second
grade. These prekindergarten tasks were consistently better predictors than teachers’ ratings, Similar
results were also reported by Dyketra (1967, Barrett (1965), and Durkin (1974-75).

In their longitudinal study, Lesgeld, Resnick, and Hammond (1984) focused on one subskill of reading,
rapid word recognition. The theoretical basis for this rescarch is that students have limited capacitics
for processing information. Thezefore, a beginning reading approach that results in "automaticity”
(LaBerge & Samuels, 1977) of word recognition will then allow students to focus attention on
comprehending what they read. Lesgold and his colleagues studied children in a global curriculum (2
method by which students were expected to recognie and understand whols words simultaneously) and
a cede-emphasis curriculum wherein studeats learne  symbol-sound correspondences and blending skills
intended to facilitate word recognition, Support for code-emphasis approaches had been reported in
two major reports comparing reading program effectiveness (Resnick, 1979; Chall, 1983).

Lesgold and his colleagues designed their study to reflect "a careful plotting of the actual trajectories
of reading skill development in the primary grades® (p. 4) in order to understand how word recognition
develops and how the development of word recognition ability is related to reading comprehension, The
Lesgold et al. work departed from the studies described carlier because they (8) had subjects from two
distinct curriculz, (b) tesicd students as they reached specific points in their curriculum, and (c)
measured word reading skills in terms of reaction times for word recognition and classification of word
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meanings, ‘The primery finding from this study was that word processing speed and reading
comprehension measures thowed greater predictivo paths *from-early -word processis,; to subsequent
comprehension than vice versa® (p. 9). Therefore, Lesgold, Resaick, and Hammond .(1984) concluded
thatdunngbcgmnmgteadmg(tboﬁrsttwoycmoﬂnstmﬁon)childrenmustdeve!opmdproce&smg
speedmordcrtoeomprchendwhatthcymd. 1n addition; the-ability to comprehend what one reads
builds from one year to the next. Theref °, word processing as an-independent skill declines,

Two additio.al longitudizal studics complete this portion of the review of the extant literature, The
first, by Share, Jorm, Maclean, and Matthews (1984), investigated sourcas-of individunl differences in
reading achievement by studying 543 Australian children-in & loagitudinal study that began when the
childrea entered kindergarten and concluded at the end of their first-grade year. Sharc et ek, fovad that
tests of phonological processing, interdigital dexterity, and knowledgs of the alphabet were the srongest
predictors of reading achievement. chey also found peer ebility to be as stiong a predictor of reading
performance as entering ability on the three types of measures.

The second study, by Juel (1988), reported on a longitudinal investigation o the reading and writing
development of 54 children she followed from first through fourth grade. Juel found a correlation of
88 between end-of-first-grade and end-of-fourth-grade reading achievement, Children who entered first
grade with little phonemic awareness became poor readers who by foairth grade kad failed to-achieve
the decoding skills good readers bad achieved by the start of second grade, Children who read poorly
tended to become poor writers, and early writing ability failed to predict Icer writing ability in the same
way as carly reading ability had predicted later reading ability. In addition, good readers read more
both in school and out of school than did poor readers.

In summary, the major findings from these nine studics suggest that (a) children who read early
maintain an advantage through the middle elementary grades; (b) children can be taught to read before
first grade; (c) these early readers contirue to perform higher on measures of reading comprehension
than children taught to read later, even when they have aco:lerated reading programs after kindergarten;
(d) children’s abilities to identify letters and word configarations prior to kindergarten-instruction are
better predictors of later reading comprehension ability than geaeral cognitive or psychometric tasks;
and (¢) word processing ability of children in early grades resclts in reading comprehension ability later,
Our study builds on these results by providing more dctailed information about the role of classroom
instrucdonal processes, children’s experiences with various reading material in ths development of
reading comprehension, and home infiuences on ability than appeared in these carlier studies,

Research Questions

How do children develop the ability to comprehend what they rezd in first and second grade? In the
process of ferrating out answers to this primary question of our research, several more focused questions
have emerged: What kind of home experiences contribute to the development of reading
comprehension ability? What is the nature of thess activities? What sost of things do children do
independently that contribute to the development of thzir reading comprehension ability? How much
reading instruction is there in the lower elementary grades? What are the characteristics of such
instruction? How do activities at home and activities in school jointly influence the development of
children’s reading comprehension ability? To answer thess questions, the senior members of our
sescarch team developed a simple, heuristic mode! prior to initiating this work.

Heuristic Model of Reading Development

Becauss we have explained our model in detail in Meyer, Wardrop, and Hastings (1990a)
(see Figure 1), we will therefore explain it only briefly bere.

{Insert Figure 1 abont here.]
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The simplest way to think about reading development (and therefore the process used in most previous
rescarch) is to view it as a function of studeats’ abilities as they eater a grade. In other words, children’s
reading performance at the end of exch grade reflects their performance at the beginning of that same
grade, memplamodckmnadmgdcwbpmcmnam&cﬁmdsmdcm’cmychummc&
with some continuing influence from their home backgrovads and parental resources. An cven more
comprehensive model might view reading performancs as reflcting immediate and changing conditions
cach year, such as etimulation and resources provided: bry-teachers, pazedts, and eventually by the
children themselves through the books they read, television shows they watch, and other experiences thuy
choose, We belicve that this more complex formulstion, wh b includés measures of home and scheol
influences along with studeat ablmy, more accurately depicts an ecologically valid model of reading
development. The first challenge in our study was to determinag which influences actually mediate
children’s reading development, What follows is a bricf discussion of how we conceptualized key home
and school influences on student woility for our model.

Home Influences on Student Ability

Home background, Which home background characteristics most influcnce children’s general ability
as they entes first and zecond grads? At cach of these grade levels, we use the home background
variables described in Meyer, Wardrop, and Hastings (1990a). These form a composite made up of the
hours cach parent works, parents’ levels of education, and parents’ occupations. Further home
background characteristics in our rodel inciude measures of the family constellation itself, the number
of adults and of older ard younger siblings at aome.

Home support. What activizics at home support chiidren’s reading development over time? At the first-
and second-grade levels we chose to stud; the effects of home instruction activitics, and home support
for schooling as measured by parents’ reports of activities such as the frequency with which they read
to their children or instructed them in reading; resources, such as books and magazines they supplied
for their children; and parents’ reports of the children’s participation in reading at home, At the second-
grade level, we included an additional measure of home support-pareats’ reports of hbomework, both the
frequency with which their children brought homework home and what parents did with it once it got
there.

Instructional Influences on Student Ability

Whick classroom activities support children's reading development over time? We made numerous
choices to characterize reading instruction, We wanted to capture the primary characteristics of
teachers’ intevactions with students and the characteriatics of the textbooks used with students to teach
rcading. To this erd, first-grade rcading instruction was iritially conceptualized as sentence
comprehension activitics and decoding activitics, Time spent in reading activities, decoding interactions,
comprehension interactions, teachers’ feedback to students, and mansgement styles became the latent
traits to represent reading instraction at the second-grade level.

Which characteristics of the rcadmg textbooks mediate children’s leaming? We described reading
materials at cach grade level by counting the words in the texts, various kinds of questions teachers were
to ask such as those related fo children’s background knowledgs, those to be answered from information
in the text, and those thet were primarily the children’s opinicn,

in summary, our generic heuristic model of reading developmeat was composed of these constructs:
home background characteristics, students’ ability at the time they began first grade, the characteristics
of the instructional materials used to teach reading, classzoom teschsrs’ management and instructional
styles, home support for literacy dovelopment, and students’ ability at the end of first grade. The
question is how do these constructs coatribute to the development of children’s reading comprehension
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development? The next section of this report preseats a- description of the. methods ww.used to answer
this question.

Methods:
School Districts Studied

Thrccschooldzstndsm&cmdmstpmtapatedmthxsprognmofmwch. Bmusctbcdsmashavc
been described extensively elicwhere: (Meyer; Wardtop, &:Ha ; ;

be bricf, Thcdumaswesclcdcdbemmthcynpmmmrdmmmonduuuondsmmgs’

..........

prevalent-in Americe today. In addition,: thcymcboscnbmnscallhadxcpmhoasforamam\m
above-average student performance in- reading, .and all had: histocies of “low::studént turpover.
Furthermore, the administrators in these distridtsiwere willing to commit f0-our progzam of rescarch
for at least five years.

District A. This district’s chﬂdrmwme*ﬁomamﬂtmmoundedbyafmgwmmumy
M&oughmcappmmncbwchﬂdmpamwmthcuhodmmmmcﬁndytppcu
tobeqmwhomomomthcydo,mfm,hmmlstxnm“nwminwyuponwcﬁigﬁchmh A
umqmchmademucoflhmdssmauthntuchcudovcryludegrmpmgformmm Therefors,
almost all reading in first and ‘scoond gradd. is taught to entire classes simulfancousty. The Houghton
Mifflin serics is used in-Soth first and second gradas.

District B, This district is primarily a cotamuter village, although ithas-a growing mobile home. park
and numerous familics who cither own os-lea.s farmiand in the area: 'I'hcschoolgarﬁupanngmour
studyfromthxsdEmuhasaboutJSGchﬁdrcnacachgmdokwLmdrudmgmuudfén‘hEquunc
differcat from thatin District A. In District B; teachers divide their. classes into five or six grouza for
daily reading instruction in the Harcourt Brace Jovunavich series:. Al children in Gist and second grade
mmammmmwm,ragmmmmmwmm«
classroom reading instruction, TthagBookpncueepmv:dwadd:timaixcmgcxpcnmfmeach
child as well as ons-to-ono comprehension practice on cach.book with: aparcabvolanteer,

District C. This distric¢ is a suburban schoo!. district; Oncckmenmyschocl&mnthxsdmtnu.
participated in the study, Thcschoo!swayofmmpngnsbdmmpopn’anmmwgrvmmss
children per grads 1evel into first- and second-grade teams. . Black; Hispanic; and White childfen attend
this school. These first and sccond graders are in combination homerooms for instruction and activities
cach day except for reading and math., For thess subjects, students: are usually regroupsd
homogencously by grade level,

Data will be presented for each district scparately in the descriptive and correlational results sections
of this report. The reselfs from the linear structural modeling will represent analyses of measures
combined for the three districts.

Measures
Standardized Measures ef Student Abjlity
While the primary thrust of our research-is to arcount:for variance in children’s seading development,
we believed that acerhmkvdmﬁmmlcompﬂcwwumuyfemchﬂdxontokambemng
reading decoding and comprehension skills;, Therefors; we included several measures of verbal-reading

performance in onr-models. Several of these are standardized tests of verbal-reading performance that
have beea nationally normed.
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Meyer, Wardrop, & Hastiags Reading Development ift Gradés 1 2ad 2 - 10

CIRCUS Reading Test. The CIRCUS Reading Test, Level D (Educational Testing Service, 1976a) was
given te our children in the spring of their sccond-grade year. This is’a relatively ‘traditional group-
administered reading test. It is composed of a series of short: passages followed. by comprehension
questions,

Degrees of Reading Power Test, The Degrees of Reading Power Test - Form PAS (DRP) (College
Board, 1975) was administered out-of-leve] at-the end of;the-group’s second-grade year. This fest
involves several passages, each of which is five to sever paragraphis Iong. ‘Each selection has seven cloze
items, each of which is purported to be understood only in the-context-of the preceding and following
senteaces. The passages increase in difficulty. Children have as much time as they need to complete
this instrument,

Wide Range Achicvement Test. We administered the decoding subtest of the Wide Range Achievement
Test (WRAT) (Jastak, Jastak, & Bijou, 1978) in the fail and spring of both the first- and second-grade
years. These items consist of a list of words children read ~lovd to examiners. Testing stops when
children miss 12 consecutive words.

Woodcock Reading Mastery Test. The Reading Comprehension Passages of the Woodcock Reading
Mastery Test (Woodcock, 1973) were administered fall and spring of the first- and second-grade years,
Children read these cloze passages to an examiner. Testing is stoppea after five consecutive errors.

Customized Measures of Reading Comprehension

Because we realized that standardized measures do not measure exactly all of the latent traits that we

wished to study, we also modified tests developed by other researchers and created other instruments
of our own.

Chicago Reading Test. The Chicago Test (Barr, 1983) is a test of wor.  ndings, word famiiies, and
nonsense words. We administered this instrument in the fall of the first-grade year.

Interactive Reading Assessment System (IRAS). The Interactive Reading Assessment System (IRAS)
(Calfec & Calfee, 1982) requires students to read word lists of eight words each until a stopping rule
applies or until the last list is read. Rate, accuracy, and self-corrections are vecorded. Students then
read passages of increasing length and difficulty until they have made more than 10 decoding errors and
missed at least half of the comprehension questions. Rate, accuracy, and self-corrections are recorded
for this section, as well. Correctness of response to questions based on the passages with or without
a prompt is also recorded. This measure was used for LISREL (Joreskog & Sorbom, 1984) modeling
(described later in this report) as a manifest variable at the beginning of second grade to assess verbal
performance.

Error Detection Test. The Error Detection Test (Meyer, Hastings, & Linn, 1985) was administered
both in first and second grade, This instrument attempts to measure a cognitive domain (detection of
errors in three-sentence paragraphs and sequences of several short sentences), number of decoding
errors, and children’s ability to provide support for *heir definitions of errors. The instrument uses
reading vocabulary commeon to curricuia in all threc school districts,

Engelmann-Meyer test of Metacognition. This test was developed from a large set of items generated
by Engelmann and Meyer in 1974 to function as test-taking practice items for children in first, second,
and third grades. The items are either riddics ur short passages with nonsense words in them. Children
are expected to figure out answers to the riddies and to answer questions about the short passages.

Weber Comprehension Test. This original instrument was developed in 1971 for testing the
comprehension ability of inner-city third graders. It is composed of two 20-item sets of very short

13
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Home Background Mesasures

The measures of home background we used for these first- andszwnd—gradcanalyx&arcthesamcdﬂa :
we used i our study of kindergarten reading development (Meyer, Wa:dmg, & Hastings; 1990a The.
home background construst includes primarily messures of pareats’levels of education and otcupations,
although the hours parente:teport thaf’ they work weckly, the- number -of adults in the home, -and, the
number of older and younger siblings aré also included in this construct.

Home Support Measures

First grade. Five of the six indices we used to measurc home support in kindergarten (Meyer, Wardrop,
& Hastings, 1990a) we used again in first grads (2):children- reading, (b) parents reading ‘to their
childsen, (c) resources, (d) parental instruction, and (¢) inhibitors.

Second grade, There were also ﬁve indices of hiome suppost for literacy development at the second- *

grade level: (a)parenisnadmgtotheuchﬂ&rm(b)thechﬂdparuapahngmreadmgalone and to
parents, (c) parental resources, {d) parental suppost, and (¢) parental instruction,

Procedures
Ability: Time 0

This point ip our heuristic model always represents the beginning of the school year. We used ..everal
measmeseachfaﬂtodcveloptkcla&en:txaﬁentcnngabﬂlty A!sth&begnnmgofﬁrs:grade,thrce

A

Passaps,andthecmwgotest. o . ] -

Atthcbegmnmgofscwndgadc,theWRATchngsubtestandtheWmdmchamg
Comprchenszon?magssvmeagam&dmxmemd, alongwahthems,theError Detection Test, and
the. CIRCUS-Lsten to the Story Test (Educational Tesiing Service, 1976b). We belicve that thess
individually administered decoding and comprehension tesis elong wiih the group-administered listening
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test, provide 2 means of measuring the latent traits of entering ability at the beginning of first and
second grade.

Ability: Time 1: Reading Development

This point in our mode! represeats the end of each year. Readmgsbihtywasconecp&nahzedmafanly
wmplexmya:ﬂwendofﬁr&gradcandmmnmmpuvﬂyﬂthcwdofm&dm Thess
mmmmemawmmammdmmmmmmmmum
to represent different aspects of reading, Fsdormﬂys%lat@tmm&dthsmwtyofre&dingbehavm
represented in the model. -
We continued to give the WRAT and the Woodcock: In addition, we re-administered the IRAS and
the Error Detection Test. Emhermmuofm@gabiﬁtymukeawﬂhmgmup—admm&emd
tests of the children’s abilitics to detect cnommpusamthecherComprebcmnTestandthe
Engemann-Meyer Test of Metacognition. Two more: traditional tests: of reading comprehension, the
CIRCUS Readiug Test, and the Degrees of Reading Power Tests were also given.

Collectively, the use of these instruments allowed us to study reading development as characterized by
decoding and comprehension ability, the ability to detect errors.in' passages, and‘the more giobal,

traditional abﬂaymiﬂustrateonesundcrsaandmgofapassagcbyanmrmgqmaboum. Thus,
reading development was viewed as a variety of aress of expertise that together represent the latent trait

reading development.
Descriptive Results

Instruction

First grade. First-grade teachers were observed for nine full days each, Table 3 presents the
frequencies of interactions, minutes spent, and frequencies of management statements (such as critical
comments made to students), and the average number of S-minute scgments when teachers were not
instructing entire classes (sweeps) per year first for the entire sample and then for each of the three
districts, Each of these frequencies is reported at the individual child level.

[Insert Teble 3 about herel]

The over. 1 general pattern was for childrea in District A to receive both interaction frequencies and
time greater than the sample mean for inost of these categories, for District B studeats to receive close-
to-the-sample mean, and for District C students usually to reccive close-to or below-the-sample mean
instruction in cach category.

First graders averaged about 1 1/2 letter-sound interactions, more than 2 whole word interactions, a
littls over 1 interaction each for sentence reading and background knowledge, and less than 1 text-tied
comprehension interaction that was either text-explicit or text-implicit each day. Children received far
more text-explicit than text-implicit interactions, Teachers corrected students by giving them hints,
demonstrating, or otherwise remaining engaged with them until they could produce a correct answer.

Less often, they simply repeated a question.

These children received very little instructional time decoding without a text, approximately 1 minute
for the sample, though more than 2 minutes in District A. They spent far more time (over 74 minutes
for the sample) decoding with text materials, They speat cn average caly 3% minutes cach day reading
from a text such as a trade book or basal reader.
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ssgxients teachers are pot giving mstmeﬁmwm

N e e,

each-mesn for-sweeps ican:be multiplied e ”"Ehe’"mm :
fmm.&mammmmwmw nd X mh« i

Sacond grade, Seeond@detcachsmmﬂ&wimg»ﬂﬁk
system that wes used with the first.grsde teache; - Tweive:classrooas
obscrvational data. Seven.of the viriables were tor bmeéﬁ?o s
Thes variables are identificd. with: NACT-after: their:nusaes

followed: by asterisks-ae these for. whichs squm <Original

B yige Ay e Ton

tramf ne :
(positively skewed) varisbiza, Mri&amb&mﬁwﬂﬂﬂmpwﬁehamtodowﬂhmtmdhm
fcwudmkncmocwmds,who!evmdna&n&ora!senten*cxu&n&backyoandmmﬂedge,ormd
comprehension interactions, Once sgain, seafénce comprebcnsionqwsuomwcre coded'as either text-
explicit or text-implicit,

[Insest Table 4 sbout here.}

The results shown in Table 4 reveal that an average child in the sample received less than 1 letter-sound
interaction during a siugle cbservation, more than 3 interactions while teadmgwholcwords, Jess than
1 word or sentence comprehension interaction, and far less thon 1 interaction of encouragement o7
mggesuon-to-reexamme form of feedback. These second graders also averaged less than 1 background
knowledge interaction cach.

Children from District A generally received higher rates of instructional interactions than did children
in the other two districts. Bxceptions to this statement ar= that District C children received more leiter-
sound and backgrourd knowledge interactions than .did. childien: in the- others districts, District C
chﬂdrmdsarlymwﬁthcgca&ﬂamom&ofbothim&m&onﬂwdgsncralfecdback District A
students continued to recsive by far the most time in reading instruction, almost 20 stinutes per day as
comparedtolcssthan7mmmadaymmmdBandSmmmcsadaymmac “These dramatic
differences in reading inscructional time are dug in large part to the grouping praciices in Districts B
and C and the continued whole class instruction in District A.

Home Background

Our home background measures showed that {athers of our subjects frequently had a community college
education and worked in business at managerial levels, A high percentage of the mothers wese
homemakers, although mothers of District C children were an exception. The families genezally had
two adults and one child older and half a child younger than the child in our study. Mothers of District
C children and fathers of District B children tended to work the most (sce Table ).

[Insert Table 8 about bere.)
Homie Support
First grade. The frequencies reported by each district on cur home support measures were actually
quite similar for kindergarten and first grade, Parents of District A childrer, again reporied their
children to have the greatest paﬂicips.tmn in reading (seading alo1). They also continued to show the
most support for their children while reading aud the least instruciion, Parents of District A children

also claimed that their children bad the most homework, Parents of District B children reported ¢
greatest resources available to their children (see Tablz 6).
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First Grade T
Table 8 shows the correlations of a1l ﬁrst-cz;vmsmm:ﬁsed :

o SR Iy

few high cosrelations between measures 0} Bot> Sipport andothumdim.
the reletionship between the-child: pntidpahngié
suppost, instruction, and the amount of homczoxk
with student petformance.

The achisvement measures general!yshowstrmsmt i !
compreheasion measures, The classroom process ﬁambéesako

teachers who have high frequesiies of letter-sound i um““m
ﬁeqmmdwhdcwdmdmxcadmgm;cmmmgm.
ofnnmdxcusfomscdondwodmg. These sam

interactions, those coded:for-background: kg,

eu ' A

FALSL ':w;rr.. gy i
e &&d
s -explicit:a

« vl

iraplicit. While these correlations are:generally; als ceod Both:with A 4 withont
L .' T sw‘ﬂ; s, 7 FARS RGNS ﬂr’*.“fu.
a text, they arc lower:for time. actually. feading 't t..xtl cachcrs dac byrggeaung i

or leading has low correlations with-other mstruchoaalp: inter woni,gnd
sentepce reading interactions. Sestwork, on the other: hand)is gznci'é.!v nagaﬁve!y oorrclate?l ‘with the

other heasures.
Second Grade

Table & preseats correlations of all second-grade variables used in.eithes the initial oz final structural

models. The first 15 variables represeat the' tmadminhmed inithe: filﬁu& vpnng. The, cctg@laﬁons

of the decoding and comprehension méasures, y aidministeted, are
quite high in the fall (WRAT. and~?{906¢ock,-r 825, f0 cxaim ; (WRA Fand
Woodcock; 7= [759). The correlations’between: ﬁ!landspmg eifor mca'éurcarc
cqually bigh (WRAT fill:to WRAT speing, +-=-814and w@pwan to:Woodeoek spring.r= 1756).
Mothes’s -and futher’s educations- are shighy- cosrelated; -mother’s « ;i L0 gia’twn.s are

moderately correlated, Fatﬁers’#oewpanoss are:fairly’ kughly mea “:;mm;md“ ations.

Tharewmnoh,gbmlanomfcwany»mtheﬁvcparentalmppommdmwnhanydtbemher
varizbles. There were only:moderate corzelations:for pareats: te&dmgito*%tl:,;q children and parents
matrwmg children; childven reading-and parental rcsmtrws, parenta!st}ppoﬁ and parental
instruction.

Pﬁghmdmoderatcmc!aﬁommbetwmtcachm ‘use:of letter-sounds or. nanes-and time-spent

mdecodmgaswcﬂmmxst&nedfecdb&ckmthcformoﬂcacbm fmwuragmgsmdcn&sotsuwsﬁng
to them that they re-examine their answers, Similar re!aﬁonshipu are-evident' between-whole word
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Using an iterative strategy, we arrived at the modcl Maygd-gan'xgurc 3.. This: ﬁnal modef rctmned
36 variables. In‘the following discussion, we first simmarize:the measnreg:pnt X

and cndogenous variables, then describe the structursl model that accounts for mtemlatxonsh:ps among'
the constructs in the model.

{Insest Figure 3 about kere,] -

Measurement Model Components
Tn-this-first-grade- model; we haye:7: consiructs:with. multiple md;cators, two obscrvcd varigbles used
without modification; aid two: sm@wn oryvanablu with: measuremient errox:fexpliaﬂy mdudcd in

the<model. These vanables and’ fe!auonships areail pomayed in‘Figure 3 In this'model; only.the
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in sharp"ébntrast to:the hndci‘garten model

hndexgmemres\ﬂts, the; educatmvmab!es pﬁay &6 hrger' : 3
than do-the: occupahonal prcsh@czmewes: <Ouly one. other home chmderishc
modsl:’ Number of ‘Adults in- ihe - Howmie, “This; ‘yasiable:

relationship to the other composite involving characteristics of th’ home, fo'be desmbcd next.
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Meyer, Wardrop, & Hastings Reading Development in Gradzs 1 and 2 - 16

Home support indlcztors. The three variables that cluster into a composite index of Home Support for
Reading are Child’s Participation in Reading, Parcntal Support for Reading, and an index of Parental
Resources. The index of Child's Participation dominates, with:a' ‘loadirig of .85; Parental Support and
Parental Resources have loadings of only .51 and 31, mpectmly

Two othcrvamb!esthatwcreobtamedasapartofthc'l‘ranmtotyHome Characeristics set also appear
in the model: the index of Parcatal Instruction and the Amount'of Homework reported. The inclusion
of these variables is especially important, astheympwsentthcﬁmte{’idcncethatwhat hapggggatschool
influences what happens at home, which in turn affects performance in school. No such connections
were identified for the kindergarten model.

Classroom observation variables. The complcnty of the interrelationships among teacher classroom
behaviors is quite clear from the structure in Figure 3. Of the 12 variabies retained, three are associuted
uniquely with the « ymposite we labeled Sentence Comprehcns;on Admtws, two are umquely associated
with the Deeodmg Activities composite, and the remaining seven’ have axgmﬁcant loadmgs on bcth of
these composites. (The Seatence Comprehension / Activities compoute plays-no cant s pole:in the
structural mode}, but it was retained because of its funcuon in accountmg “for mtesrelatxonshxps among
the classroom observation variables.) Each of these composxtes was. named largely on the'basis of the
indicator with the domin~at loading Time Decoding Without Text for. the Decoding Activities
composite, and Sentencs; Comprehension (Text-Explicit) Interactions for the Sentence Comprehension
Activities composite.

One other classreom varisble appears in the model in Figure 3: Frequency of Independent Seatwork.
This variable is shown ywith a measurement error of .19, indicating & reliability of approximately .81.
It has a significant positive effect on both end-of-year composites, Decoding Attainment and Word
Meaning Attainment.

Beginning-of-year performance tests. Three tests given at the beginning of first grade--the Chicago,
Woodcock, and WRAT--formed a clearly defined composite that we have labeled simply Reading
Achievement: Beginning Grade 1. The smallest loading of any of these on the composite is .70, for the
Woodcock, and it was necessary to allow correlated errors for the Woodcock and WRAT, which
correlate so highly with each other that their relationship cannot be accommodated by a composite that
includes any other measure.

End-of-year performance tests. Both the IRAS and Error Detection Test were given at the end of first
grade. Each test yiclds a number of subscores, so that there were many more potential variables to
accommodate at this point. The final model retained five IRAS scores, three Error Detection scores,
and performance on both the WRAT and the Woodcock. These 10 variabics formed two composites.
The first composite, which is by far the more coherent of the two, includes botk the WRAT and
Woodcock (again with correlated errors), the five IRAS subscores, and the Decoding Errors score from
the Error Detection Test. Coefficients range from .68 for the IRAS: Average Relative Reading Rate,
Passages subscores to .90 for both the WRAT and the Average Relative Esrors, Words subscores from
the IRAS. The second composite is defined primarily by the Word Reading Errors subscores from the
Error Detection Teat (with a loading of .93), with much smaller contributions from the other four
measures: Error Detection Sequence Reading Errors (47), the two passage performance measures
from the IRAS (with loadings .24 and 23), and the Decoding Errors summed score form the Error
Detection Test (.15).

Structural Model Components
Because it is important t» keep in mind, we repeat that the structural model we present in Figure 3 is

not the only possible modz1 that would account for the observed relationships among these 36 variables.
It is, however, consistent with both those observed relaiionships and with some commonly held notions
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abouthowleammgmghttakepheeatthisgndclcwl. ThomodeldepsctedinFigure%hadach:-
squaxeof1376.08mth555dcg:wsofﬁ'eedom(x’/4’-zw),agmdm-ofﬁtmdcxof&,andaroot
mean-square vesidual’ valua of,.069 o 1 N . S

Reading (:14)-and: begmmngﬂf-thc-year

hvxngmtheHomemncgmvclyrchtgd» me:Support:
competing demands for ' adult. time -that nisckwhen" erc Al
co*-,mtealsohadamgmﬁcantpoumﬁed(,w {
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Relationships involving initial achievement, clum .ctlviﬁu, d nnl performmce. Unlike the
kindergarten model, (Meyer, Wardrop, & Hmmgs, 19903) thm”ﬁm-gmdc model involves: effects of
students’ initial achicvement on teacher classroom behavxon and cffects of classmom :ehvmcs,gn some
home-based indicators (Amount of Homcwork and: the dindex
achievement had a significasit positive.effect on: :the fr cquency' : C (the
greatertheentrylcveluills,themoremctcachcrengnqumthedusfct of bekia 'mwchavccill:d
Decoding Activities), and a significant negative efiect on'the’ frequency ,
comprehension (greater catry ieve! skills, fewer. behavnors in-the: Scntence Comprehe,nsxon ‘Activitics
cluster). This negative effect maybe atlcastpuuallyanartxfact ofthcmmrcofthcmcasuremcnt
model for classroom activities, in which the majority of indicators (7 of 12)' have hig“mﬁmt loadmgs on
both composites. That is, there may be some kind of (statistical) compensatory eftect” operating here.

5'\"

There was also a direct path from initial achicvement to /. mount of Homework reported, with a.-25
coefficient. Students with lower entry-level skills apparently took more schoolwork homie with thcm than
did those whose eniry skills were higher. lnaddmon,tkcrcwasapoatwceﬂ'eaofi)ewdmgAcuvuics
composite on Amount of Homework reported. The moro the teacker engaged in those activities, related
to the teaching of decoding, the more schoclwork the studcnts took home:- There:was: also_a-positive
link from Amount of Homework to the index of Parental’ Inwueuon, suggwmg that parcnts whose
children brought more schoolwork home tended to engage in'more home teaching: actmues. Finally,
both Amount of Homework (-.14) and Parental Instruction (-.15) were negatively rclated to end-of-year
DecodmgAttmnmcnt. Althoughthcseareshownuposaiblcuusalpathsmthcmodcl,nmpmhably
more accurate to view them as indicating eonmtcncy with the carlier negativé .path from initial
performance to Amount of Homework. That is, students whose skills were lower to begin wuh"eported
more homework and a higher index of parental instruction, but finished first grade with skills that still
tended to be below average.

As is almost universally true in studies of educational attainment, eatry level performance is by far the
best predictor of final performance. These data are nd exception. Beginning-of-the-year reading
achievement had a large direct “effect” (.71) on end-of-year decoding attainment and a moderate direct
effect (34) on end-of-year word mesning attainment. Neither "classroom activities® cluster was
significantly related to the end-of-year word meaning composite, but the Decoding Activities compost. .
had a significant positive (31) effect on ead-of-year decoding attainment.

Finally, the frequency with which students engaged in independent seutwork had significant positive
effects on both Decoding Attainment (.29) and Word Meaning Astainment (.24).

Some Special Features of the First-Grade Structural Model

Although they have already been merzioned, a few features of the model in Figure 3 deserve further
attention. At the first-grade level, we sce the beginnings of an interplay between entry-level skills and
teachers’ classroom ~ctivities,. What teachers do appears to be influenced by the skills students bring
with them. In addition, classroom activities affect some home behaviors, in that higher frequencies of

of Patcntal Instruchon)"" Tnifial

of actmhgﬁrelatcd to'scaténce:
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g ttie-a diranuian

Gescribed,above, it is.of inierest to note the miaguitude; of some:
34; Home:Support; .40; Beginining-of-Year: Reading Achicvement, 98;:Decodt

decding v r lked il e ook ok o Fialy i aion ot et pts

Frequéncy of Individual Seatwork, .29. o
Second-Grade Analyses:

As we move up through the grades, the mmodels that:scem:to:
ackievement becoms increasingly compiex: more varia 02 COH
more structural connections among:variables: and ‘sonsl
performsnce with 52 variables, using,the model depict
algebraically combining others to' achieve a-positive-dafis
specifics), our initial LISREL analysis involved 47 variables.

account ‘satisfastorily for reading
Ve began this analyiis’of sécond-grade
Figure 4, ‘Aftei cliniriaiing some and
s correlation mairix (se¢ Table 9 for

\
‘[lnm'tmgnnéabout bére) |

%
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Using the same overall strategy as for previous grades, we-arrived at-the model portrayed in Figure 5,
in which 37 variables remain. As before, we first summarize relationchips in the'measurement models
for cxogenous and endogenous varinbles, then describe the structural model used to account for
interrelationshins among constructs.

{Insert Figure 3 about bere.}
Measurement Models

Home background and home support vacisbles, In contrast w results from kindergarten and
(tentatively) first grade, the home-based variables--both stable and secular-swere-all:exogenous for
second grade. Among the varisbles presumed to be stabie over time, the education/d¢cupation
indicators continued to clust.r as indicators of the Home Backgrounid gomposite. At this level, the only

other background variable that had eny significant-and meaningfulrelatioiship with: the:rest.of the

model was Number of Older Siblings. The secular home. variables:sgain formed. twocomposites,
althcugh the groupings do not cxactly match thoss from cither of the-picvicus years. We:continue to
label ‘hese two composites Home Instruction Activities, repregented with almost equal strength by the
indic: of parental-instruction-(:90)-and-paséntal-résources-(:83);-and:Home- Support-for-Schocling,
which incorporates three indices: Parents Reading to Child (.65), Pacental Support (:31),.and Parental
Resources (-.45). One way of interpreting thess loadings on the Home Support composite is to say that
there is an sxpected level of both parental support and parents reading to the child; given the parental
resources summarized in that index. It is the extent fo which the Support and Reading indices exceed
these expectations (or, conversely, the extent to which Resources measure up short of what one would
expecs on the basis of the fupport and Reading indices) that is represented bere; That is, this Home
“upport composite may reflecs the kind of “extra-cffost" activitics that parents underteke in support of
their child’s L:arning. The other varisble in this categosy, the index of Child's Participation in Reading,
stands alone and for that reason scems to take on special importance in this second-grade model (see
below in the suction presenting the structural model).

Classroom observation variables. Only 12 of ths classroom-based variables remained in the final medel
for sccond grade. These 12 variebles formed three overlapping clusters, The first seems to be
characterized by activitics and interactions.emphasizing decoding: and-is-therefore labeled Decoding
Activities. The sccond scems to be dominated by indicators focused on reading comprehension at the
sentence level and has been labeled Sentence Comprehension Activitics. The third appears to involve
observations reflecting a teacher’s style in relating to students during reading instroction and has,
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because of the napire of the indicators involved and the pattern of their loadings on this composite, been
g , labeled Interactive Teaching,

| Thcobmmdvamblewkhtholamstlmdmg(.&i)oezttheoodmgAdmcompos&em'l‘imcSpmt
b in Decoding-during:reding instrusticn, - mh,:,,mong 0 wntrhmon(m) &bm Word’
¢ Compreheasion Interactions and moderatcly strong sompo it Scutcncc
(:51)-and Whole: Word Interactions (:52).. Inme@mﬁlyn
with a negative loading (-38).

Variatzs -represented.in the Seatence: Comprehension -’Awmes:conpoate -arerdominated by the
Sentence Comprehension (Text Explicit) Intcncuou [G2)] mdSenteanomprchenmn (Tm Impm

Interactions (.56), along with Background: g ;Ip:crachens(’él) ‘and, minor-2ontributions’
Letter-Sound Interactions (:25), Sentence Reading Iateractions (:12) and Feedback: Teacher Er .oursges
(21).

’ Two feedback variabics, Suggests Re-cxamination, (83);and Teacher: Encourages. (81), dominate.the
; Interactive Teaching composite variables, w:thsstxoms,secondqtyr.“_ contributions: from: Lctter-Somd
3 Interactions (.57), Teacher Criticisms (44), andBukgxomd idg Intcmctnons(S‘T) Akbough
this composite did not-have a:significant efféct onend-of-yeas; reudi Y

the model because of its importance in accounting for. i A
. varigbles. In carlier analyses, there was another: composite; variabhle:involving: obser
2 variables, but it was (a) unrelate to other coamstructs. in\xhcmnodel and (b) unmterpwablc
Consequently, it was dropped from the model, and the factor structure it substined was:accommodated
¢ by allowing correlations among the "errors” (i.e., uniquencsses) associrted with those classroom varisbles

involved, where necessary,

Beginning-of-year performance tests, With tae inclusion of the IRAS and Error Detection measures,
the fall tests of reading performance formed two composites, onc that seemd to emphasize decoding
skilis and a second whose interpretaticn was less clear :and -has: (oaly. tentatively) been labeled
Comprehension Attainment: Beginning 2nd. The correlation between these two composites is not fully
;' accounted for by those antecedent variabies in the-model, so that the residuals from the two had a
i3 covariance of .46 (representing a cocrelation of about .58).

Six messures comprised the Compreheasion Attainment coraposite, with all loadings rangiug from .74
i to .90. (Three of these varisbles represenied measures of errors and therefore had negative loadings.)
: Two of the three standardized tests, the WRAT (.90) and Woodcock-(.88),-along with the total score
on questions gbout reading passages from the IRAS (.86), dominated this composite.

The second composite was defined primarily by the Listoning subtest from the CIRCUS battery, with
a loading of .84, Althoughthcymcbawdonpert«mmmmtwoofthcmmmmgvmab!cs,
Error Detection: Word Errors (.67) and Error Detection:. Seqmﬂrrm(ﬁl),hadposmmbam
on this factor, The final varisble, Error Detection; 'Decodisg Brrors (formed by sumining the-Word
Decoding Errors and Sequence Decoding Errors scores); had a small negaiive loading (-.14). Exactly
what this factor represents is not clear. One.possibility that is yet 2o be' tried .is to eliminate the
mwsmmmmgmmmmmmmmmmmmfm
remathing beginning-of-year tests still form two factors.

Eud-of-year tests. The six tesis administered at the end of second grade formed a single composite that
we have called Reading Achievement: Bad 2. 'The Reading score-from the CIRCUS (92), the
Woodcock (91), and the Engelmann-Meyer (.87) had the largest loadings on this composite, but the
other threc (WRAT, Weber, and Degrees of Reading Power) all had loadings in the high .70,
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Meyer, Wardrop, & Hastings Reading Development in Grades 1 and 2 - 20

Structural Model Components

A statistically and practically significant development cccmied for the eocord-grads model, as for the
first time it occame necessary to treat classroom obecrvation constructs (composites’ ss endogenous
varigbles, affected by cither homo characteristics ( path from Home ‘Background to: Decoding
Activities) or beginning-of-ycar student performance (a path from Comprchension Attainment:
Beginning 204 to Interactive Teaching).

Home-based varisbles. All three home-based composites and the two smgie-mdmtoa' variables had
significant effects on both beginning-of-yéar constructs. Differcat from-previous. years, the parents
education/occupation composite (Home Background) had only-a small effect on beginning-of-year
decoding performance (.07), but continued to have a moderate impact on “undcrstandmg“ performance
(49). The index of Child’s Participation in Resding now had'a moderate positive ¢ffect on decoding
(47) and made a small but significant contribution to "understanding® (.06). Notc the apparent
complementarity of effects from these two sources.

As was true for the kindergarten analysis (but not for first grade), the number of older siblings was
negatively related to both indicators of beginning-of-year perfurmance (-.14 with decoding, -.17 with
"understanding”). The twe composite measures derived from the secular cheracteristics of home
environment prov:dcyctanothcrcontrastmthcnamreoflhw effects: mcHomcInstmmoncomposxzc
had a strong uegative impact on decoding performance (-.73) and a small positive impact on
"understanding” (.11), white the Home Support for Schooling composite had a moderate positive effect
on decoding (.40) and a moderate negative impact on "understanding” (-.31).

As mertioned in the introduction to this section, some effects of home-based and beginning-of-year
variables on classyoom behaviors were found for the first time with these sccond-grade data.
Specifically, there was a moderate negative effect (-.33) of the Home Backgtound composite on the
frcqucncy of classroom evenis forming the Decoding Activities composite, suggesting that teachers
engaged in more of those activities with studeats from homes where the parental education and parents’
occupational prestige levels were lower. Given the small negative effect of Decoding Activities on end-
of-year achievement, it appears that this increased emphasis may be counterproduct .

The other effect on teacher behaviors is represented in the moderate negative effect of beginning-of-year
decoding performance on the classroom composite we have called Interactive Teaching (-42). There
was clearly a tendency for teachers to engage in more of the behaviors identificd as interactive teaching
with students whose b:gmnmg—of-ycar decoding performance was poorer (more "encouraging” feedback,
more feedback suggesting re-examination, more criticism directed to both the class es a whole and
individuals in the class, and greater &equcnues of background knowledge and letter-sound interactions).

Although the Interactive Teaching composite did ot itself directly sffect end-of-year achievement, theee
of the five behaviors also contributed to the Sentence Comprehension Activitics composite, which did
have a small positive effect on end-of-year performance (.14). Thus, this adaptation of teaching behavior
to entry-level studeat skills appears to have had a very slight beneficial effect on student performance,

Other influences on end-of-zecond-grace reading achlevement, The effects of classroom variables on
end-of-year achievement have already been described in the preccdms section, What remaing is to note
that both beginning-of-year performance composites had direct, positive relationships to end-of-year
achicvement, although comprchcnsxoa (75) had a far stronger impact than did decoding (221). This
model accounts for 85% of the variance ia end-of-year achievement, with beginning-of-year decoding
performance alone accounting for about 56%.
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Highlights of the Seeond-Grade Stmctnral Model

chcralmtcresungdc‘dopmmmmhnomgmeonmwhthkmm First, the influsnce
ofmdmmbmswhmwmrdammwwmmmc&aw
end-of-year perfory. nce. mpaﬁt&ombm&ngMntepmhgzndto 0 Teaching
hasamoderatemcocfﬁucnt(-n),h‘_" "thattkwnhtholeupmﬁdcntsto&nuthat

..:gmmwfw&wk

Anothcrncwrcsuhmthchnkbctwcnsmdcnu homc«backgomdmdthoecteachcrbchamx
subsumed under the Decoding Activitiss composite (time. speat on. docoding activities; letter-sound,
whokmrdmﬁwmmhcnmmduﬁmma&uh&u&cﬁmmdtuchumtoﬁcdm}
Wchavercmtadmwtpmnmgsnchpuhsmotbuemodek,m:hnowmdmﬁytmmwbe
omitted. Itsuggcsmthatmd:abehavlofu.mwmomhﬂxmwdbymdenu bome background
directly and not through the indirect effects of homo background as if influences students” entry-fevel
skills,

Aleo, home background and the secular home characteristics all have the status of exogenous varizbles
in this model. mHomeImu'ummAmucsandHomcSuppmtforScboolmgmpontu,uwen
as the index of Child's Participation in Resding, appear no longes to be dircetly influenced by home
background as they were in models at the lower grade levels. With the exception-of the path from
Home Background to Decoding Activities, all home-based measures infiizace end-of-year reading
achicvement only indirectly, through their cffects on entry-level performance on the measures of
decoding and comprehension.

Finally, the measurement structure of our assessments of re.  ag achievement indicated tw factors—-one
primarily decoding, the other primarily comprehension-—at the beginning of seconé grads, and only one
general achicvemeat factor by the end of the year. This pattern is in direct contrast to that fos first
grade, where we began with a single, undiffcrentiated factor and ended with two distinct factors
representing decoding and word cumprehension.

Discassion

This section will focus first upon patterns and issues saised in the first- and sccond-grade models, It
will then present find'hgs from this program of rescarch that are possible solely because of the
longitudinal design.

First, it is clear the whereas mothers’ educational levels (and parents’ occupations and education levels
in general) are very important to children’s exry abilitics at the kindergartea and first-grade levels, these
effects are quite diminished by second grade. We belicve that we may see diminished effects from the
home background variables in part becauso of the effects of schooling.

Second, the consistent findings in first grade for positive effects from activities in homes where the
children were actively involved in reading is very encouraging. This suggests that it is intportant to have
children practice at homs what they learn in school. It also suggests that more passive activities for
children, such as parents’ Yeading to them, are much less related to caildren’s reading development once
children begin to read than they are earlier in the children’s Lives, before they can read. It appears that
umcﬁm-mdwwnmadckwh,mdhgmchﬂdrwhnamlmdm&cchﬂdmnshamodmms
achicvement. It is likely, however, that being read to whils learning to read will contributs to long-term

vocabulary and language development. This question can be addressed at a later print in this study.
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4 Third, once children are actually in school, the way teacher. _ ach reading strongly affects children's
e performance, Time spent in reading was clearly impoitant to reading success. ‘Teachers® *beaiding® of
comprehension and decoding instruction, even at thess grades levels, appears to affoct both, Children's
docodmgandwmpuhuﬁonpufmmappwtobetkbﬂymum If these children could not
identify words correctly; they failed to derive medning from text.

R
gonoed

Fourtly, the positive results of scatwork may have resulted from the fact that at these grads levels, the
mdcpendentwmkchﬂdrmdndmmodo&mdkealyrdmdmmchufmmm Therefore, these
Wmdﬁ&ﬂ@n%mﬂpmmwmmmmmlymdmbdmhmmm
that they were also being taught in the teacher-directed portioas of theif lessons.

* fih, it is not at all surprising that children of lower ability took home more work. In one of the three
schmk,meodychndmmrmmummkngdulymﬁramdomthclmpcdmm
These children took home work to share with thelr parents on a daily basis.

e St % 'vl.':w. A

Sixth, it is interesting to note that while children’s entering abilities foiled to influence teachers’
behaviors at the beginning of kindergarten, first- and second-grade: teachers were influenced by ths
ability levzls of the children they taught. It is at these grade levels that children arc grouped and ofien
tracked for instruction, whercas kindergarten classes are truly heterogencous.

: Seveath, the failure of neither the decoding nor the comprehension clissroom composite to effect
¢ cumprehension at the end of first grade suggests that end-of-first-grade comprehension measures m. y
’ have been 5o easy to understand that they were not sensitive to instruction. This interpretation seems
particulazly plausible because we see differcnt effects at the second-grade level. In short, Sest-grade
reading is composed of words that were casy to understand.

Eighth, of particular i~terest is the formation of the latent traits at the end of each grads level. At the
end of kindeggarten and the end of first grade we find two constructs, decoding achisvement and word
meaning (comprehension) schicvement. By the ead of second grade, we find just one cosistruct, reading
achizvement. The fall constructs present a vesy diffeseat pattern. Each measure stands alone at the
beginning of kindergarten, Atthcbcgmmngofﬁrstyadc,&cmm!soﬁhefadounﬂmnmdedmst
one construct, reading achievement. At the beginning of second grade, two factors were again present.
We interpret this pattern of divergent and convergent decoding and comprehension sbility as depicting
. the developing nature of the ebility to read. The initial stages of reading show the independen. uature
t of word recognition and meaning though thess two merge temporarily at the beginning of first. grade,
i where comprehension is casy because at this level childrea are not faced with reading text they do not
understand. These sbilities scparate zgain as text demands become more complicated, and therefore
more independent until they converge again at the end of second grade,

3 This evidence of diverging and converging decoding and conprefiension ability in reading development
; is but one important finding that is particularly ixteresting because of the longitudinal design of this
work. Two otker longitudinal findings have emergsd as we have extmined these data, First, when
comparing results among the three districts on the two measgres given at least once a year, it was clear
in cach year of ths study, that despite no gignificant differcnces betwezn districts at the beginning of the
study there were significant and striking differences betvreen districts by the end of kindergarten, These
differences were explained by differences in teachers’ instructinnal and the managesial processes that
’ kad preceded them (Meyer, Hastings, and Wardrop, 1989). Ths districts’ rank orders in achicvement
: were stable through first grade but they shifted rather dramatically at the end of second grade. Once
again, these changes in rankings are often explalaed by differences observed in teachers during the
school year preceding the shift in student performance rankings among districts. We have come to think
of this phenomenon as “waves of cffectiveness.” First we see variance in teachers’ behaviors, then we
see variance in students’ test scores.
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Table 2

Means and Standard Deviations of All First- and Second-Grade Measures of

Student Ability

| WRAT, F1

i WOOD, F1

| CHICAGO, F1 _

| WRAT, S1 . . . 2 | ) 7

| IRAS, St: ’ o %

| REL ERWDS 37 94 02 73 47 92 58 . 109 -

REL R WDS 27 91 -06 68 | 46 85 21 | i |
v REL ER PSG 36 | 107 -03 i) 4 93 69 | 146- L
3 | RELR PASS 2 | 106 -09 76 4 87 441 150k
» SUM CORRECT | 3557 | 2424 | 4405 | 2346 | 3400 | 2382 | 29017 | 2359 |
o WOOD, §1 2189 | 1143 | 2488 | 1026 | 2084 | 994 | 2056 | 1452 |
5 ERROR DET, S1:
WORD ERS 882 | 158 | 884 | 114 | 88 | 132 | 847 | 228 |
DECCD ERS 710 | 410 | 553 | 342 | 736 | 338 | 837 | 54 |
5 SEQ ERS 373 | 146 | 366 | 154 | 388 | 137 | 351 | 152 |
WRAT, F2 4940 | 978 | 5280 | 858 | 4920 | 89 | 4650 | 1117
: WOODCOCK,F2 | 2160 | 1064 | 2370 | 947 | 2180 | 1057 | 1930 | 1i44
3 ffi RELER WDS 37 96 01 61 42 93 £ | 117
; REL ER PSG 26 89 05 56 15 .66 64 | 130
‘ SUM CORRECT | 2830 | 2457 | 4430 | 2227 | 3900 | 2413 | 3130 | 2594
ERROR DET: ,
WORD ERS 900 | 117 | 9.00 £ | 930 n 860 | 181
‘5, DECOD ERS 220 | 245 | 1490 | 125 | 2170 | 2036 | 3010 | 3242 g
SEQ ERRORS 410 | 143 | 420 | 137 430 | 135 | 380 | 156 o
CRCS LST, F2 3320 | 517 | 3380 | 316 | 3420 | 368 | 3110 | 776 L
a WRAT, SPR2 6140 | 794 | 6260 | 748 | 6166 | 734 | 6000 | 911 ¥
WOODGOCK;S2 | 3700 | 1020 | 3720 | 838 | 3830 | 1016 | 3460 | 1139 B
CRCS RDG, 2 3160 | 774 | 3340 | 641 | 3160 | 716 | 3020 | 936 ]
DEGRD PWR,S2 | 2830 | 1144 | 2500 | 1079 | 3000 | 1075 | 2680 | 1219 k.
ENG-MEYER,S2 | 2770 | 830 | 2710 | 867 | 2920 | 759 | 2600 | 928
: WEBER, §2 1820 | 551 | 185 | 511 | 1920 | 460 | 1630 | 67
i
i
33
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Table 4

LTRSNDNACT* | 81| e | s w1 | | as| so sk koo
WHOLE WD NACT | 320 | 309 | 530 | 348 | 240 | 240 | 270+

&
3

SEN RDG NACT* 65 41 82 34 66

BK KNOW NACT sl 85| M 45 | 101 8 | 115

WD COMP NACT* 6l 31 ™1 24 28 32 17

3 SEN COMP NACT s 53| . 55 57 57 21
‘ (TXT EXPLICIT)

iy SEN COMP NACT* 3l 35| 4 30 38 36 18
(TXT IMPLICIT)

FB: T ENCRGS 21 35 X7 18 24

8

FB: SUG REEXM 17 31 12 1 17 27 2
Minutes Spens:
TIME DECOD'G 1040 | 780 | 1960 | 490 | 670 | 403 | 810
Management Strat:

PRAISE TO CLS 290 | 192 | Z30 129 220 12 4.50
CRITICISM* 1280 | 411 | 1130 225 | 1250 449 | 1480

*Square root transformation of original (positively skewed) variable
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