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Meyer, Wardrop, & Hastings Reading Development in drades 1 and 2 - 2

THE DEVELOPMENT OF READING ABILITY
IN FIRST.AND SECOND GRADE

The purpose Of this report is to present findingsfrons a stndyol, haw children learn to read in first and
second grades. It is part of-a longitUdinaLreaearch-projeet:that iShiyeitigithig )16w:children develop
reading comprehension ability and scienteknowiedgekliikkidergal:***Ougkiiitkgride.

We know of no research comparable to this Workincither-4::
of learning' drawn Inintanly-kom engnit*-13#Y0P191#;'
results -from longitudinal studies are
examined some, aspects of -children's deVelOPme$:
these sindies are somewhat periPheral to tke pnrnaiyqee
develop the ability to comprehend .whattheY, read :to*OF
research on reading delielopment that-for-m-1he spectrw
the constellation from which Niee develOped-first our
that reason, we believe a brief review of this research-Would-beAliiiible.

OrlireadthinIthOtigisa few studies

';110`the *.rliigeneral

Ongh
that is, how Children

'-nianY., divers 6- nie.44'. of

thefiel44r.Pa... ..rOnarek
cjñd ,onr measurement models: For

Findings from Cognitive Psychology

Studies with results demonstrating positive relationships between early letten.sonnd and word knowledge,
and decoding speed, and later reading, comprekenshin.:; ability have a certain utility fot,prograni
development and evaluation, but these-Tea1ts:41,n*
children develop as they learn to comprehend tin
psychologists on what experts do when they read arA 'pa
readers know and how they monitor-themselves to:be-certain.
we have made substantial progress toward understanding bide procetres-of.readhiteonipiehensien.

What experts do when they read.. Schemata arc the-mental models Of lediein yan:OuSareas that
readers bring to each new situation. How do hurnin beings develop sehanatik. Researchers :kave tried

_

to answer this question with numerous cross-seetional
with non-experts (see, for example, Chase &-SiMon,4973;--;:,
from these studies is that "evosiire and practice are the
1977, p. 35). In other wordsi,everisiinsply hiVehad more oppOrtunitieStO. learn about their areas of
expatise, and they have had.extended opportinsities:ltoe- practicethnt govejn thcirpvrall :functioning.
But th :se studies of experts stop-short of continue legain skill, clarity; and
underwanding rather than concentrate on the knoWledge they have already attained"-(Bransford, Nitsch,
& Franks, 1977, p. 32). This issue is central to our-study.

Lesgold- (1983) addressed the issue by focusing on instructional research to explain how students
progress from one stage of knowledge,.or expertisegcranother. Thereforelesgold's-questionsvere
quite different from those of researchers -compnrinicadikt- experts and--novices4 -kis conclusions and
implications for instruction converge on(a) theimPortanice CorrectiVeleidliack,,(b)- the need for
component procedures to be automated so thati,studait-tean,concentrakel'on, the speciticc issue in
question, (c) the aeation dun overt plan ,for sOlving,the:problem,-(d) seqiOntiafriulek teaching that
moves from the simple to theoiniiplex,. and (e)inchision of drills, as necessary,-to develop automated
skills even though the drillsmight not.be "target performances."

The effects of bickground knowledge. Many -studies in the last decade haw demonstrated that
comp-rehension ability is greatly affected by what.thereada knows about the topic she or he is reading,
TIYAC investigations haVe their roots in,the theoretical -workby Bartlett 11932), who used the woid
schema to describean active -organization of past reictions, or experiences" (p.-201). More recently,
Ausubel, Novak and Hanesian (1978) produced a series of publications focused on learning theory and

.-i0414444.* e iogp..***0$6.5..cs
owever, recent to.i4ick!*'08PrOve
igcomrihnzson *Of.i4e4.-1?:Yivhat
a*onsir4.144:-4.....,4***that

#.4 41..40,1F4rular Red
frirOary:c-Oaelasicin

***mks;
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Meyer, Wardrop, & Hastings Reading Development in Grades 1 and 2 - 3

retention. The common theme in their work is that "new meanings are acquired by the interaction of
new knowledge with previously learned concept: or propositions" (p. IV).

Several exemplary studies, moat note* those by Andersok(1977,,1978); Anderson, Pichert, Goetz,
-11983); andAnderson, Reynolds;

ealliaguaa (Bransford, 1983;Bransford
sbnoWledge and assumptions about a

of cognitive processing required for

Schallert, Stevens, apd TroUip (1976); Ande$ce,Pkh
Schallert, and Goetz (1977), as Well saWorkbypranafOrd
& Johnson, 1974 laaYe.demonittatit'Pr.inSikaik
topic influence his or har comprehension;and: ',-
the reader to make inferences from information in thetat

Self-monitoring: The effects of matacecaltioa.. In addition to background knowledge, the reader's ability
to monitor her or his reading comprehensiontinaing,*iona strategiea, to checkanderstanding while
reading also affects reading compehension Enilding upon theoretitalavork byVygotsky;(1P9,:4978),
Brown and her colleagues (Brown, 1978, 198009824)BrOn*Caripiane, 1984 Brownleralincsar,
1982; Brown, Palincsar, &-Armbruster,1984; Purceli4:1984,,eonducted:aStries of
studies of students"metacognition," or their abillty0inoW*hit.they knoW-and4O *AO% These
studies showed not only that good readers Use seVeralitiakegieato coriprehend what they reed, but that
poor readers can be taught these strategicaand therebyimproyeiheir tOmprehension ability.

Thus, there is strong theoretical and empirical support for the role that séhemata and metacognition play
in understanding how and why readers demonatrate reading cOmpreheaSi*abilityi. 'poc moat of this
work has been either experimental or cross4ectional in, deSign;;Msd Verylittlef, hats beenepodurted with
beenning readers. Therefore, we do not Imo* when readefi",backgroundlionWledge twit Affects their
comprehension. Lilreviise, we do not understand bow and-When readers learn to check themselves to
be sure they comprehend what they read.

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 greatprogress in the past decade and
a half. There is converging evidence from a number of correlational and experimenta! eudies that gains
in student achievement are related to three variables that Rosenshine and Stevens (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 b an instructional variable in the same sense as are variables
such as grouping procedures or feedback. They may be more appropriately 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 beep used in previous work, including both measures of
the quantity of material covered (eg., the Mimi* of,bOoka tead, the number Of basal& completed, or
the number of textboOk pages covered) anctilsa degree of match or oVerlip between the material
covered and the items on dre test used to meanie Student achievement. The' &wee. of match has been
measured by teacher ratings alba proportion' ofitudenti 14.sq imaye.kad an opportunity to learn the
content covered by each item en a telt (Cf. Husen, 1967) and by analyses oP the over* between
curriculum and instructional materials and itemi, on a test (cf. lAinhardt, 1983). bespite the diversity
of the measures used, content covered has consistently been found to be positively related to student
achievement and the student gains hr 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,

6
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instructional materials, time schedules, teaching goals, and teacher expertise. In addition, they examined
how classroom instruction is organized and, then managed in those contexts. Furthermore, they also
considered the interaction of student characteristics and instruction thattogether influence the learning
outcomes of eaildren. Barr and Dreebea found that the difficulty of materialsind observed time both
predicted variance in student performance. Content Coverage was most. associated with learning.
accounting for 83% and 71% of the variance in basal and phonics learning, respectively, and 50% in
general achievement.

Academic engaged time. Results of the Beginning Teacher Evaluation Study (Fisher, et al., 1978)
showed the importanx 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, not only in the amount of time
allocated to a subject area, but also in the rate at which students were engared during that time, and
in the rate of errors made. Furthermore, student engagement in learning and the rate of student errors
(or the converse, student success rate) vim both shown to have strong relationships with student gains
in achievement.

The st ength of the relationship between content covered, academic engaged times and student success
rate and gains in student achievement suggests that it is importantlor studies of classroom instruction
to attend to these instructional characteristics. However, advances in kno*ledge, about instructional
effectiveness will require research that goes beyond these global areas.. This is so, in part, because of
their nature. They are, as was previously indicated, mediators rather than directly observable teacher
behaviors, and relatively little is imown about teacher behavior that results in increased coverage of
content or student engagement. Nor is it clear that the ideal student Success rate is a constant
regardless of subject matter, the developmental level of a student, 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 enhance student' academic engaged time.
Sonic of the relevant variables (e.g., grouping practices, teacher direeted instruction, and 'use of
questions and feedback) have a long history. However, researthers have 'placed.' more ,emphasis on
quantity than on quality of instruction. Furthermore, simple counts of tpe number of questions or of
the number of times various types of feedback is given, provide little infotmation about effective
sequencing. Therefore, leaders in research on teaching (e.g., Brophy & Good, 1986; Good, 1983) have
strongly emphasized the need for researchers to give greater attention to quay of instrucdon and to
analyses of instructional sequences.

Rosenshine and Stevens (1984) argue that, at a global 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 general sequence, Rosenshine and Stevens have also
abstracted a description of behaviors in each stage of instruction that research 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
variables. It also provides a framewerk for the development of qualitative indicators of claesroom
instruction and for planning sequential analyses.

[Insert Table 1 about here.]

Findings from Longitudinal Researe

To accomplish the primaq objectives of this studyto understand the factors that influence the
development of reading comprehension ability and to test linear aructural models to explain this
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developmentit is necessary to study the sameasimple, of cbilAsen (cc n number, Orals. Such,astudy
requires a longitudinal design. Only a longitu,linal design pernutsfoowing an in sinal s. cow:se of
deVe.loInnent± and thia is particularly important when viewing instruction aseeta,elteaci:obebeiriors
anct instructional materiali. lt 440.00,41*, 0* 41.1.. ,t6.140E-45), yoolde to
explain the differences betweenwhnt Op**
a longitudinal study alio* the:infereikenof tbe type Cbañges mA are followed 'cl,asely) 1?rglangOsin
B." Flirthermore, a kingitudis4cieSignis, nil-Bed-biases:Man ether design& It
provides opportunities to watchleidintileliehipitient

Few longitudinal studies have focused on readin& inet/Lot othakkaye done so were designed to address
questions such as: Can children be taugilt to rend in kindergarten? 'or Do children who read early have
any long-term advantage in-reading conipiehinsion/OVer thildieir who learn to read later? Wehave,
however, identified nine longitudinal studies of beginninglesidern. The following discusion will briefly
des&be each of these studies.

Studies of early readers. Studies by Durkin (1966); McKee,. Brzeinslci, and Harrison (1966); Beck
(1973); and Durkin (1970, 1974-75) followed children through several grades.

Durkin (1966), for example, tested more than 5,003 inconiing first gtoep.in two school districts. From
this group, she identified 49 early readers in onodisaietand-157i children**, other:, 1..ler 'Central
question was whether children MI%) were reading:-. When-theYi,hegiiipsehool meni4z4nnintain. their
advantage through the elementary grades. She fiilleWed.her first.griiiinilirOugii,fifikgrado.and her
second group through third grade. The results showed significant lasting achievement differenCes for
children who read before beginning school.

McKee, Brzeinski, and Harrison (1966) randomly assigned 4,000 entering kindergarten ehildren from
the Denver Public Schools to experimental and control conditions. Children iikthe experhafintagroup
were taught to read in kindergarten. Children in the..cohtroi,gicitip,.had:traditionaI, kiidiigarten
experiences. Further variation in experimental and control conditions COntinued:beyofidkinclergarten.
Children from the kindergarten experimental and control conditions.Were again randoinly nisigned to
accelerated or regular first-grade instruction.

McKee et al. followed their subjects through fifth grade. They found that children who received
kindergarten reading and who continued in, accelerated programst outperformed 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 reading instruoion that began in kindergarten and was accelerated through fifth
grade, for her study, Beck (1973) focused on selecting children for reading instruction in kindergarten
and on comparing those children's reading abilitien to those &children-4n snatched. sample. From
1967 to 1972, Beck used four praetors to select kindergartm children for reading instruction; (a)
children's knowledge of letter names, (b) teacheriudgment, (c) reading readiness scores, anct(d) the
children's perceptual abilities. She- found that in c..4ch year àf her study, teachers selectediarger
numbers of students for reading instraction. Like McKee et al., Beck was primarikinterested in finding
out if children in first through fifth grades who received reading instruction in lendergarten perflrmed
better in reading in the following,.pades than did:children who had not been taught to read in
kindergarten. She found statistically significant differences favoring kindergarten readers at each of five
grade levels. Beck stated:

The combination of no significant differences results of the tests for homogeneity of
regxession and tlr 'significance difference' results of tin analysis of variance is vlry
important, as it suggests that kindergarten reading instruction positively affects
subsequent reading instruction, no matter what the I.Q. (p. 59)

8



Meyer, Wardrop, & H a s t i n g s Reading D e v e l o p m e n t in Grades 1 and 2 - 6

Further support for long-term differences in children's reading achievement after kindergarten rending
instruction comes from work with experimental and control groups by Durkin (1970, 1974-75). These
two studies grew from her earlier research with children who reao early (Durkin, 1966). She developed
a program for four-year-old children, then followed those children for six years. Durkin's (1974-75)
findinp were very similar to Beck's (1973).

Fust, experimental and control children in Durkin's (1974-75) study did not differ significantly on I.Q.
Second, reading achievement scores were always higher (Grades 14), för experimental children. These
differences were statistically significant at Grades 1 and 2, hut .not fignifirant at Grades 3 and 4.
Significant differences were not found for boys and girls once analysa 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 readinx (a) Can children who
react before first grade mahttain that advantage over children of equal intelligence? and (b) Can
students be taught to read in kindergarten if they art either randomly assigned for instruction or
selected because of performance rather than intelligence? The studies 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, Walkinson, }legion, and
Fish (1976) and by Lesgold, Resz ick, and Hammond (1984) focused more discretely on kindergarten
and first-grade predictors of later performance in reading

Stevenson, Parker, Wilkinson, }legion, and Fish (1976) studied 255 prekindergarten children whom they
followed through third grade. These researchers were primarily interested in investigating dividual
differences in cognitive activity associated with effective learning of reading and arithmetic in elementary
school" (p. 377). They undertook their study because they, believed that better understandin of
cognitive ability could lead to preschool programs that could enhance students' later performance by
preventing failure in basic skills. First, they developed a battery of measures to administer to children
prior to kindergarten. These measures included 11 cognitivee and-14 psychometric task& They also
asked tor kindergarten teachers' ratings on 13 additional variables. They found fewer than half the
cognitive tasks correlated significantly with reading achievement, and that the most predictive
psychometric 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, Lesgold, Resnick, and Hammond (1984) focused on one subskill of reading,
rapid word recognition. The theoretical basis for this research is that students have limited capacities
for processing information. Therefore, 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 (a
method by which students were expected to recogniae and understand whole words simultaneously) and
a code-emphasis curriculum wherein students lamp I symbol-sound correspondences and blending skills
intended to facilitate word recognition. Support ft r 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 ptimary 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 earlier because they (a) had subjects from two
distinct curricula, (b) teged 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

9



Meyer, Wardrop, & Hastings Reading Development in Grades 1 and 2 - 7

meanings. The primary finding from ligs study was that word processing speed and reading
comprehension meuures flowed greater predictive paths Irma early vord processliv to subsequent
comprehension than vice versa* (p. 9). ThereforeeLesgolele Resnick, and Hammond(1984) concluded
that during beginning reading (the first two years'of instsuctioa) children must deVelop word processing
speed in order to comprehend what they read: In additiok theability to consprehend what one reads
braids from one year to the next. Therefi word proceasing as are independent skill deelines.

Two additioeal longitudinal studies complete this portiot of the review of the extant literature. The
first, by Share, Jorm, Maclean, and Matthews (1984), investigated sourees- of individual differences in
reading achievement by studying 543 Australian childien in *longitudinal study that began when the
childree entered kindergarten and concluded at the end of their firsesrade year. Share et a found that
tests of phonological processing, ieterdigital dexterity, and knowledge of the alphabet were the strongest
predictors of reading achievement. ihey also found peer ability to be as strong 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 e 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 fccuth grade had failed to achieve
the decoding skills good readers hed achieved by the start of second grade. Childresn who read poorly
tended to become poor writers, and early writing ability failed to predia later writing ability in the same
way as early reading ability had predicted later reading ability. In addilion, good readers read more
both in schcol and out of school than did poor readers.

In summary, the major findings from these nine studies 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 continue to perform higher on measures of reading comprehension
than children taught to read later, even when they have acoderated reading programs after kindergarten;
(d) children's abilities to identify letters and word configorations prior to kindergarten instruction are
better predictors of later reading comprehension ability than general cognitive or psychometric tasks;
and (e) word processing ability of children in early grades reselts in reading comprehension ability later.
Our study builds on these results by providing more detailed information about the role of classroom
instrucdonal processes, children's experiences with various reading material in the development of
reading comprehension, and home influences on ability than appeared in these earlier studies.

Research Questions

How do children develop the ability to comprehend what they reed in first and second grade? In the
process of ferreting 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 these activities? What sort of things do children do
independently that contribute to the development of their 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 these queations, the senior members of our
research team developed a simple, heuristic model prior to Initiating this work,

Heuristic Model of Reading Development

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

(Insert Figure 1 about here.)
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development? The next section of this report prestnts11 destription of the methods vh.:.used to answer
this question.

Methods:

School Districts Studied

Three school districts iâth e midwest participated* thja program of rescarch..:.Becaukethe districtchave
been described- extensively eliewhere:(MeieriNirdiptiv .4,t,:gorig4.199fla); tha 'diteriPtion,hern will
be brief: The- districts,were selected because thek represent.Mttiral.Viriatiiinatt educatienalrettiags
prevalent in America- today. In addition,,they:Werechosen-.1iecinseill hatrepntatiner fee% avere0,to
above-average student performance in reidin& and all :Inittliitories (146v:strident turneVer.
FMthermore, the admhistrators in these distrietsmere villing_to commit to:our pro gins &research
for at least five years.

District A. This district's children come- from'. csmarlown autrourided;bralermirgfeenniinnity.
Although the approximately 80 children per grade-level in thnrehool partieipatitig,in.thertudy4ppear,
to be quite homogeneous they do,-, in fact; havniuhaiantill..,VariatiOniii-ihility4orpintrering,aehool. A
unique charatteristic of this district is thattracheirdo veirlitta-grOUPhtforiniterietie,m Therefere,
almost all reading in first and 'second grade it taughtto entire classes sininkanetiusly. Thekeughton
Mifflin series is used ielsoth first and second grades.

District B. This district is primarily a commuter village, although it har a groWing **liaison:le park
and numerous familia; who either own orleo..e.farmlanstin the area; The tchootparticiPating412.our
study from this district has abent,150 children at each grade 104 ant reading instruett6iliere.ia qUite
different (rein thatin District A. In Distriet B, teseheridiviiineheitelesserintn.fiVe-or six giotii*for
daily reading instruction in the Harcourt Brace JoveneMch series:, All Children in first'and *end grade
also participate in .an elaborate library progami Tag *44 ivhickeriaii*ioliiiemotk the:4*Am
classroom reading instruction. The Tag Book practice-Provide:I additinnatscadangeXPeriencefareach
child as well as one-to-one comprehension prattke oneachbook vokkit,Paranilkihniteer.

.0
District C. This district is a suburban school-did:cid', Qaefelementary:schOelkfrosinAhia- *rid,
participated in the study. The school's way of ininaghatits- heterogeneous popylltionia to grov itr
children per grade level into first- and second-grade tennis., Black; Iiiipaniii,indiVhitechildien attend,
this school. These first and second graders are In combinatinn homerooms forinstructieri intactiVities
each day except br reading and math. For thew subjects, studentr are usually regrouptt
homogeneously by grade level.

Data will be presented for each district separately in the destiiptive antcorrelational results sections
of this report. The multi from the linear structural modeling will represent analyses of measures
combined for the three districts.

Measures

Standardized Measures of Student' Ability

Wb& the primary thrust .of out research irk') account for variance in children'sieading development,
we- believed that a certahs,levelf &verbalicomptenee war neressuyifor shildren,to.learnbeginning
reacting decoding and Comprehension skills:, Thireforei we included severalmeasures ofverbal-xciding
performance in our-models. Several of these are standardized tests of vabal-reading performance that
have been nationally normed.
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Meyer, Wardrop, & Hastings Reading Development ih-Gradei, 1 'and 2 - 10

CIRCUS Reading Test. The CIRCUS Reading Test, Level D (E4ucationtaliregire ,s4.vicex 19768) wa%
Oen to our children in the spring of their second-grade year. This isa reIativeI iraditional:group-
administered reading test. It is composed of a series of short, passagetiellOaaid, by temprehension
questions.

Degrees of Reading Power Test, The Degrees of Reading Pov_mr Test - Form: PA8' (DRP)(College
Board, 1979) was administered out-of-levet' at the end' ofitlieseoup'S.seeo4Oadelear., Thig test
involves several passages, each of which is five to seveg_pareggailialOtige tach seleetiOii has Seven doze
items, each of which is purported to be understood onlyiii,tliceontextrOf the preceding and following
sentences. The passages increase in difficulty. Children have as much time as they need to complete
this instrument.

Wide Range Achievement Test. We administered the decoding subtest of the Wide Range Achievement
Test (WRAT) (Jastak, Jastak, & Bijou, 1978) in the fall and spring of both the first- and second-grade
years. These items consist of a list of words children read loud to =miners. 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 doze passages to an examiner. Testing is stopped 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 tidings, word families, 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)
(Wee & Calfee, 1982) requires students to read word lists of eight wozds each until a stopping rule
applies or until the last list is read. Rate, accuracy, and self-corrections are recorded. Students then
read passages of inceeasing 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 Ma
reading vocabulary common to curricula in all three school districts.

Engelmenn-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 praceice items for children in first, second,
and third grades. The items are either rirkllea of short passages with nonsense words in them. Children
are expected to figure out answers to the riddles and to answer questions about the short passages.

Weber Comprehension Test. This original instrument was developed in 1971 fee 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 Measures

The measures of home background vre usecl for these first- andsecond-grade 104ms arp,thesinne dila;
we used brour study of kindergarienreacliii*Vekiraeut6icrt)*AticF4*s4,14_0504i--, The
home background construct includet priMarily meaSUres Of oioteievela Of ithication and OCCUPatiOns,
altheugh the hours parentasreport.tha(theiiiorial.Wee,i4;tho-niniber'Ofidilltain the hiniiei,and,the
number of older and younger sibfings aro also included io.this eon-dr-act.

Home Support Measures

First grade. Five of the six indices we used to measure homesupport-in kindergarten (Mayer, Wardrop,
& Hastings, 19904 we used again in- first grade: (a) ,children- reading, (b) parenth reading *to their
children, (c) resources, (d) parental instriction, and' (e) inhibitors.

Second grade. There were also five indices of home support for literacy ckvelopment at the second-
grade levet (a) parents reading to their children, (b) the child participating in reading alone and to
pawn% (c) parental resources, (d) parental support, and- (e) parental instruction.

Procedures

Ability: Time 0

This point in our heuristic madel always repraents the beginning of the school year. We used_several
measures each fail to,,derlopAha latent trait-entering ability:, Atthelseginning of,first,gradeiAhree
instriaitentaweref used: ,thad,efeobigaubtest-of-the WRAT, the Woodcock Reading CoMprehension
Passages, and the-Chicago test.

At the b 'egnming of second grade, the, WRAT decoding sphtest and the Woodcock Reading
Comprehension Passages were again adiniitifleryl,Aong with the,DIAS, the Error Detection Test, and
the CIRCUS-Uiten to the Story Test (Educational Testing Service, 1976b). We believe that these
individually adminidered deeoding and comprehension tests along with the group-administered listening

14
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Meyer, Wardrop, & Hastings Reading Development in Grade& 1 and 2 - 12

test, provide a 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 model represents the end of with year. Reading ability.was coRceptgaliaed in a fairly

=Plea way at the end of first grade and an even mare qpippkx_w_ii at 09. ...4 of i0:600.0adet These
latent traits were formulated by administering a battery of r4dinginatitiMents that *led in theifintent
to represent different aspects of reading. Factor anabses later ilc variety of reading behaviors
represented in the modeL N.

We continued to give the WRAT and the Woodcock: In addition, we re-administered the IRAS and
the Error Detection Test. Further measures of reading abffity vier; taken with tvfo group!adininiatered
tests of the children's abilitiea to detect errors in',paatsiges,ItheiWeber,ConiPichension.Test and:the
Engehnann-Meyer Test of Metacognition. Two 'mot 0:44064 tests vireadini comprehensien, the
CIRCUS Readiag Test, and the Degrees of Reading Power Teats 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:hi pass ges, and'-the adore ;global,
traditional ability to illustrate one's understanding of a passage by ansstriniquestions about it. Thus,
reading development was viewed as a variety of areas of expertise that together represent the latent trait
reading development.

Descriptive Results

Instruction

First grade. rust-grade teachers were observed for nine full days each. Table 3 presents the
frequencies of interadions, minutes spent, and frequencies of management statements (such as critical
comments made to students), and the average number of 5-minute segments 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 lthle 3 about here.]

The over, i general pattern was for children in District A to receive both interaction frequencies and
time greater than the sample mean for most of these categories, for District B students to receive close-
to-the-sample mean, and for District C students usually to receive close-to or below-the-sample mean
instruction in each category.

First graders averaged about 1 1/2 letter-sound interactions, more than 2 whole word interactions, a
little 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 tern-explicit than text-implicit interactions. Teachers corrected students by giving them hints,
demonstrating, or otherwise remaithig engaged with them until they could produce a correct answer.
Less often, they simply repeated a question.

These children received vely little instructional time decoding without a text, approximately 1 minute
for the sample, though MOTO than 2 minutes in District A. They spent far more time (over 71/2 minutes
for the sample) decoding with text materials. They spent on average only 31/2 minutes each day readnig
from a text such as a trade book or basal reader.
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.
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comprehension interactions. Once sgalek sentence Coinprehention question; were codedis either text-
explicit or text-implicit.

(Insert Table 4 about here.)

The results shown in Table 4 reveal that au average child in the sample reetived less than 1 letter-sound
interaction during a single observation, more than 3 interactions while leading whole words,3leas than
1 word or sentence compithension interaction, and far less than 1 interection of- encouragement or
suggestion-to-reexamine form of feedback. These second graders also averaged less than 1 background
knowledge interaction each.

Children from District A pnerally received higher rates of histructional interaclions than did children
in the other two districts. Exceptions to this statement are that District Cchildrcn received more letter-
sound and background knowledge interaction; than cliitchildren, in the- othemdiStriets. District C
children dearly received the greatest amount of both instructional and general.feedhack. Ds' trist A
students continued to reoive by far the most time in reading iestructien, almost 20 Minutes per day as
compared to less than 7 minutes a day in District B and 6 minites a day in Nstrict-C. 'These dramatic
differences in reading ins:Tuctional time are due in large part to the grouping pmeaces in Districts B
and C and the continued whole class instruction in District A.

Home Background

Our home background measures showed that fathers of our subjects frequently had a community college
education and worked in business at managerial levels. A high percentage of the mothers ware
homemakers, although mothers of District C children were an exception. The families generally 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 (see Table 5).

(Insert Table 5 about here.)

Home Support

First grade. The frequencies reported by each district on MU" home support measures were actually
quite shriller for kindergarten and first grade. Parents of District A childrea. again reported their
children to have the greatest parlicipation in reading (reading te). They also continued to show the
most support for their chrldren While reading and the least instrutaion. Parents of District A children
also daimed that their children had the most homework. Parents of District B children reported eo
greatest resources available to their children (see Table 6).
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Measurement Model Components

In=this-first-gmde-model;welu07-ennititteis:-withluultiplo in4icatots, twp observed variables used
without modificatioN and twn single.indicator varinNO with measurcnientcrror'czphcitly nriuded in
the 'Inodel. These Variables,' and relationships r all portrayed in Figure 3 li-,thiOnadek*rithe
variables related o ha* bckgrnund ar exogenus, In sharp contrast; tO the*indeigarten; Model
presented in':ideyer,,*ardrepc anc, :anct:crntedels of sciatic learning:that iave
e'xaajiaPd'elae*hoFeNe*4ojiot,

HObACkOA8IthO 04,;*.r.te0 1404 tke prcntO 00400004 eeetiPathul
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relationship tothe othereomposite involving characteristics of the'honte, to-bedesCribed next.
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Home support hidletton. The three variables that duster into a composite index of Home Support for
Reading are Child's Participation in Reading, Pareatal Support for 'Ileiding, and an index or Parental
Resources. The index of Child's Participation deininattae,WitVirioading of .85; Parental Support and
Parental Resources have loadings of only 51 and 31, respediiely.

Two other variables that were obtained as a part of the Transitory Horne:Charaderistics set also appear
in the model: the index of Parental Instruction and.the AnsounCofifonteWodt reported. The inclukion
of these variables is especially important, as they rePresent the *St eVideitie that What haPpensntschool
influences what happens at home, which in turn affects perfniaiiiieein school. -Ito Such tonnections
were identified for the kindergarten model.

Classroom observation variables. The complexity of the interrelationships among teacher classroom
behaviors is quite dear from the structure in Figure 3. Of the variahies retained, three are associated
uniquely with the E nmposite we labeled Sentence CoinprehensiOn'Adkiitinei two are uniquely assodated
with the Decoding Activides composite, and the remaining seven have siinificant loadingS: otyhah of
these composites. (The Sentence Comprehension ActiVitieS'eompoSitel plitys,no SigaikeiMtitilein the
structural model, but it was retained because of its function in acCOtintiiit-for interelitionShiPs anteing
the classroom observation variables.) Each of these compoSitei inut.itanied:larielynn the'tasis nr the
indicator with the dominnnt loading Time Decoding WhhOut teat for the DeCoding Actiitities
composite, and Sentence Comprehension (Text-Explicit) Interactions for the Sentence Comprehension
Activities composite.

One other classroom variable appears in the model in Figure 3: Frequency of Independent Seatwork.
This variable is shown with a measurement error of .19, indicating a 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 gradethe Chicago,
Woodcock, and WRATformed 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 yields 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 variables formed two composites.
The first composite, which is by far the more coherent of the two, includes both the WRAT and
Woodcock (again with correlated errors), the five IRAS substores, 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 Errors, Words subscores from
the IRAS. The second composite is defmed primarily by the Word Reading Errors subscores from the
Error Detection Text (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 to keep in mind, we repeat that the structural model we present in Figure 3 is
not the only possible model that would account for the observed relationships among these 36 variables.
It is, however, consistent with both those observed relationships and with some commonly held notions
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There *as also a direct path from initial achievement to Lmount of Homework reporte4- with a,-.25
coefficient. Students with lower entry-level skills apparently took morkschoalwork Ocinie With them than
did those whose entry skills were ligher. In addition,,there Was a aloSitiveeffect of peCodingAetivides
composite on Amount of Homework repoited. The more the tencIter engaged5n those aetiyitiet related
to the teaching of decoding, the more schoolwork the studentntooklionie.--:Tliere-Wanatio.a.pesitiVe
link from Amount of Homework to the index of ParentallmirUctieini suggesting Aiit ;Parents; *hose
children brought more schoolwork home tended to engage inniore home tpe#44;0iyities.
both AmouW of Homework (-.14) and Parental InstruCtion (-45) wefip negati*ly reinted te end-eRear
Decoding Attainment. Although these are shown is pesailla causal On* in Alm 'Modekit is- Prohably
more accurate to view them as indicating consistency' with the earlier negative ;path from initial
performance to Amount of Homework. That is, students whose skills were lower to begin with 'reported
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 naive true in studies of educational attainment, catty level performance is by far the
best predictor of final performance. These data are no 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 meaning attainment. Neither "classroom activitins" cluster was
significantly related to the end-of-year wordmeaning composite, but the Decoding Activities compost
had a significant positive (.31) effect on end-of-year decoding attainment.

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

Some Special Features of the First-Grade Structural Model

Although they have already been mer.Soned, a few features of the model in Figure 3 deserve further
attention. At the first-grade level, we see the beginnings of an interplay between entry-level sldlls and
teachers' classroom ntivities. 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
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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 relationships in the`measurement models
for exogenous and endogenous Vssiables, then describe the structural model used to account for
interrelatioeships among constructs.

(Insert Figure 5 about here.)

Measurement Models

Home background and home support notables, In contrast o results from kindergarten and
(tentatively) first grade, the home-based variablesboth stable and secularwere all .7.ogenoua for
second grade. Among the variables presumed to be stable ever thite, the edueatiO/OCcupation
indicators continued to clusto as indicators of the Home BacUrcond(OOMPOsite, At thialeVeli this oniy
other background variable that had any significant ,and.nieriaingintielafienihip With: tkeiest,af the
model was Number of Older Siblings. The secular home variables;agai*ItirMed4Weicomposites,
although the groupings do not exactly match those from either of thi-pkeviiinii yeari. ,We coati* to
label 'Imo two compoakes florae Instruction Aceities, reprereuted Wilk** equal Strength bY the

of parental-instruction (.90) 'and paeental:retoUtees-Olik and ',garne-§uPport- for-Schooling,
which incorporates three indices: Parents Reading to Clidlcil.65);:-Parentil:Stikiori:(31),:and Parental
Resources (-45). One way of interpreting theselaadings On the HOMOSUPport`coMpoirite is to say thet
there is an expected level of both paiental support and parents reading to tisechildi given the parental
resources summarized in that 'index: It is the Cite:410 whichthe Suort araiReadingindices erceed
these expectations (or, conversely, the anent to whiCh 'Resources meastirc,up shert of what one would
expect on the basis of the titipport and Reading indices) that is represented, here: ,That is, this Home
eupport composite maY ream the kind of "extra-effort" activities that parents undertake in support of
their chikrs.harning. The other variable in this category, the index of Child's Participation in Reading,
stands alone and for that reason seems to take on special importance in this second-grade model (see
below in the stetion presenting the structural model).

Classroom obsertation variables. Only 12 of the classroom-based variables remained in the fmal model
for second grade. These 12 variables 'knitted three overlapping dusters. The first seems to be
characterized by activities and interactioes emphasizing .decoding and- is-therefore -labeled Decoding
Activities. The second seems to be dominated by indicators focesed on reading comprehension at the
sentence level and has been labeled Sentence Comprehension Activities. The third appears to involve
observations reflecting a teacher's style in relating to students during reading instruction and hos,
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because of the tiatnre of the indicators involved and the pattern of their loading on &is composite, been
labeled Interactive lrearhing.

The obseryed.variable Toith the largestloading (.81).o4 the Dc
in Decoding dun rcgstruct*cn, with &.atrcsi
Con nbc nternctioninn4rnederatek
(.51),and VholeWordinteractiont (32)..ilateteating
with a negative loading (-38).

variaMes -represented. in the Sentence.:COMprelognsioneAditattecosstp**.itreedominated -by the
Sentence Comprehension (Test..,PAcit) Internctia40400:s0400404Tchen09i Creil
Interactions (.56), along with- Batilround1404404i*,4616404/),Iiict Minor ontrlbutions from
Letter-Sound Interactions (.25), Sentence Reading Tateraetions (.12) and Feedback Teadier Er .-ourages
(21).

Two feedback variables, Suggests Re-examination, (4)iand leatlieripscourages. dominate,the
Interactive Teaching composite Nariables, wide; stioneeteopthstrecontillalitiona frac*. litte0outid
Interactions (57), Teacher Critkisms (44),-andiliCkgrinitiOnOOdgelOtniactions: (47). Althongh
this composite did not have *significant effect oteetidofie***itit,ehleie*enifiliatraiOned in
the model because of its importance in accounting fee interrel****0**ing shisiroont4aeivation
variables. la earlier analyses, there was-another conipositOariableiti*Mitelitssrootcobservation
variables, but it was (a) unrelate to other constructs in lhe Aniidellsict(b)Ituinterpretable.
Consequently, it was dropped from the model, and the factor structure it aubsiinedurisaccommOdated
by allowing correlations among the "errors" (Le, uniquenesses) associtted with those classroom variables
involved, where necessary.

Beglimingof-year performance tests. With the inclusion of the IRAS and Error Detection measures,
the fall tests of reading performance formed two composite; one that seeneell to entnhasize decoding
sIdlls and a second whose interpretation was less dear aild bas (only tentatively) been labeled
Comprehension Attainment: Beginning 2nd. The correlation between these two compositet is not fully
accounted for by those antecedent variables in the-model, so that the residuals from the two had a
covariance of .46 (representing a conelation of about .58).

Six measures comprised the Comprehension Attainment commit; withall loadings aangitig from .74
to .90. (Three of these variables represented measures of errors and thereforehad negative loadings.)
Two of the three standardized test; the WRAT (.90)-and-WoOdcoek-(.88)calong-with the total score
on questions about reading passages from the IRAS (.86), dominated this composite.

The second composite was defined primarily by the Listening subtest from the CIRCUS battery, with
a loading of .84. Although they were based on- performancteerross,, two:of the,remaining variables,
Error Detection: Word Errors (.67) and Error Dam:done-So:spruce Errors, (51); had positive loadings
on this factor. The final, variable, Error Detection: :DecodingErrort (founaby summing th...e-Word
Decoding Errors and Sequence Decoding Errors scores); hadasmall negative loading (-.14). Exactly
what this factor represents is not clear. One, possibility that is yet tcy be. tried is to eliminate the
CIRCUS listening-measure,- which haa sven problematic throughout these analyra, and see if the
remaining beginning-of-year tests still form two factors.

End-of-year testa. The six tests administered at the end of second grade formed a single composite that
we have called Reading Achievement End 2. The Reading score-from the CIRCUS (.92), the
Woodcock (.91), and the Engelmann-Meyer (.87) bad the largest loadings on this composite, but the
other three- (WRAT, Weber, and Degrees of Reading Power) all had loadings in the high .70's.
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Structural Model Components

A statistically and practically eighificant development occutad for the accord-grade model, as for the
first time it became necessary to treat classroom observation consttucts (compositeti;. AS endogenous
variables, affected by either home characteristics (a path from Home ,BackgrOund to Decoding
Activities) or beenning-of-year student performance (a path from Comprehension Attainment:
Beginning 2nd to Interactive Teaching).

Home-based variables. All three home-based composites and the two single-indicator variables had
signifimnt effects on both beginning-of-year constructs. Different from Fevious years, the parents
education/occupation compoeite (Home Background) had only a small effect on beginning-of-year
decoding performance (.07), but continued to have a moderate impact on 'understanding' performance
(.49). The index of Child's Participation in Reading now had a moderate-positive effect on decoding
(.47) and made a small but significant contribution to 'understanding" (4)6). Note 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 perfermance (-.14 with decoding, -.17 with
"understanding"). The two compotite measures derived from the secular characteristics of home
environment provide yet another contrast in the nature of their effects: the Home Instruction composite
had a strong negative impare on decoding performance (-.73) and a small positive impact on
'understanding' (.11), while the Home Support for Schooling composite had a moderate poeitive effect
on decoding (.40) and a moderate negative impact on "understseding" (-.31).

As mentioned in the introduction to this section, some effects of home-based and beginning-of-year
variables on classroom behaviors were found for the first time with these secondleade data.
Specifically, there was a moderate negative effect (-33) of the Home Background composite on the
frequency of classroom eveWs forming the Decoding Activities composite, suggestin that teachers
engaged in more of those activities with students 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 counterproducti .

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 behviors identified as interactive teaching
with students whose beginning-of-year decoding performance was poorer (more *encouraging" feedback,
more feedback suggesting re-examination, more criticism directed to both the class as a whole and
individuals in the class, and greater frequencies of background knowledge and letter-sound interactions).
Although the Interactive Teaching composite did not itself directly effect end-of-year achievement, three
of the five behaviors also contained to the Sentence Comprehension Activities composite, which did
have a small positive effect on end-of-year performance (.14). Thus, this adaptation of teaching behavior
to entry-level student skills appears to have had a very slight beneficial effect on student performance.

Other influences on endef-second-grade reading achievement. The effects of classroom variables on
end-of-year achievement have already been descaed in the preceding section. What remains is to note
that both beginning-of-year performance composites had direct, positive relationships to end-of-year
achievement, although comprehension (.75) had a far stronger impact than did decoding (21). This
model accounts for 85% of the variance ia end-of-year achievement, with beginning-of-year decoding
performance alone accounting for about 56%.

23



,

Meyer, Wardrop, & Hastings Reading Development in Grades 1 and 2 - 21

HighlIghts of the Second-Grade Strnetural Model

several interesting develoPments aro w001.! ,noting insco".kaaa wIth thb.1
.:9111144-4C
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duster of teacher behaviors did net shew a signifidig

Another new result is the link between its:44s' shoniesbackgiumd. s- and-- those: teadier behaviors
subsumed under the Decoding ActivitinA cempeaite ttiMeSPent:tea. de** \activitiegi_letterrsOund,
whole word, word comprehension, and seattnaesreading interactioaii;ind'teacher *041%th:sass).
We have resisted incorporating such pathi into' that mode*;bitithia,Ona,wo shply too StrOng tO be
omitted. It suggests that teacher behavior is, in sane caress inflienced by stiidenis', horie background
directly and not through the indirect effects of isonie backerokind it it infliences students'-efitry-level
skills.
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4-ear reading, achievement.

Also, home background and the secular home charaderistics all have the status_ of exogenous variables
in this model. The Home Instruction Activities and Home Support for Schooling composites, as well
as the index of Child's Participation in Reading, appear no longer to be directly inflisenad by home
background as they were in models at the lower grade levels. With the eiception of Oe path from
Home Background to Decoding Activities, all home-based measures influence end-of-year reading
achievement only indirectly, through their effects on entry-level performance on the measures of
decoding and comprehension.

Finally, the measurement structure of our assessments of re. og achievement indicated hiss factorsone
primarily decoding, the other primarily comprehensionat the beginning of second grade, and only one
general achievement factor by the end of the year. This pattern is in direct contrast to that for first
grade, where we began with a single, undifferentiated factor and ended with two distinct factors
representing decoding and word annprehension.

Dismission

This section will focus first upon patterns and issues raised in the first- and second-grade models. It
will then present find: sgs from this program of research that are possible solely bemuse of the
longitudinal design.

First, it is clear the whereas mothers' educational levels (and parents' occupations and education levels
in general) are voy important to children's Cray abilities at the Idadergarten and first-grade levels, these
effects are quite diminished by second grade. We believe that we may see diminished Weds from the
home background variables in part because 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 important to have
children practice at home what they learn in schooL It also suggests that more passive activities for
children, such as parents' reading to them, are much less related to Cilldren's nailing development once
children begin to read than they are earlier in tic children's lives, before, theyean read. It appears that
at the first- and second-grade leve/s, reading to children is not related to the children's increased reading
achievement. It is MeV, however, that being read to while learning to read will contribute to long-term
vocabulary and language development. This question can be addreawd at a later print in this study.
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Third, once children are actually in school, the way teachere -_ etch reading strongly affects children's
performance. Mile spent in reeding was clearly impoetaist Wending 'pecan. Teacheri' 'braiding' of
comlObension and,OPoicling 4#0010, OOP atAikskegraskOark, appears to-affca bOth- Childr.en's
decoding and compreheasion penfOonseces appear to be tieitly interwoven. If these children-could not
identify Words cotrectly; they filled to derive meaning from. teit

Fourth, the positive results of seam:irk may have resulted fro liit the fact that et these grade levels, the
independent work children did wasmoit often direttly related to teachers' in:street/on. Therefor; these
activities provided childree additional practice oriceetril skills, particelarly sonnd-symbol relationships,
that they were also being taught in the teacher-directed-portions Of their lessons.

fth, it is not at an surprising that children of lower ability took home more work. In one of the three
schools, the only children to receive written work regularly ize first grade were the lower performers.
These children took home work to share with their parents on a daily basis.

Sixth, it is interesting to note that while children's entaing abilities felled to inflUence teachers'
behaviors at the beginning of kindergarten, first- and, second-gradeteashers were influenced by the
ability leezls of the children they taught. It is at these grade levels that children arc grouped and often
tracked for instruction, whereas kindergarten classes are truly heterogeneous.

Seventh, the failure of neither the decoding nor the comprehension classroom composite to effect
mprehension at the end of first grade suggests that end-of-firsegride comprehension measures my

have been so easy to understand that they were not sensitive to ieetruction. This interpretation seems
particularly plausible because we see different effects at the second-grade level. In short, first-grade
reading is composed of words that were easy to understand.

Eighth, of particular ieterest is the formation of the latent traits at the end of each grade level. At the
end of kindergarten and the end of first grade we find two constructs, decoding achievement and word
meaning (comprehension) achievement. By the end of second grade, we find just one coastruct, reading
achievement. The fall constructs present a very different pattern. Each measure stands alone at the
beginning of kindergarten. At the beginning of first grade, the results of the factor analysis revealed just
one construct, reading achievement At the beginping of second grade, two factors were again present.
We interpret this pattern of divergent and convergent decoding and compeehensioa ability as depicting
tlx developing nature of the ability to read. The initial stages of reading show the independene eat=
of word recognition and meaning though these two merge temporarily at the beginning of first grade.,
where comprehenaion is easy because at this level children are not faced with reading text they do not
understand. These abilitiea separate again as text demands become more complicated, and therefore
more independent until they converge again at the end of second grade.

This evidence of diverging and converging decoding and comprehension ability in reading development
is but one important finding that is particularly keerestiug because or the longitudinal design of this
work TWo otLer longitudinal findings have emerged as we have eximined these data. First, when
comparing results among the three districts on the two measures given at least once a year, it was dear
in each year of the study, that despite no eignificant differences between districts at the beginning of the
study there were signWecant and sailing differenc= between districts by the end of kindergarten. These
differences were explained by differences in teachers' instructional and the mtnaresial peocesses that
had preceded them (Meyer, Hastings, and Wardrop, 1989). The districts' rank orders in achievement
were stable through first grade but they shifted rather dramatically at the end of second grade. Once
again, these changes in rankings are often tivialeed by cilfferences observed in teachers during the
school yesx preceding the shift in student performance raddngs among districts. We have come to think
of this phenomenon as °waves of effectiveness.' First we see variance in teachers' behaviors, then we
see variance in students' test scorea.
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Table 2

-,6 -6' 4'.,,`,7:;-;,1_,.,:". \'',4,, ,,,,,,,,,,,,

' .6 .!' '''.'"!". - t-:' " .',;,:- , s,' ' , 6, ;;-, '
, ..

Means and Standard Deviations of All First- and:Second-Grade Measures of
Student Ability

_,......
. ,

Sample "

EnSD

,. _.,.

,.Diii: A-, :, _-: i

.. .., ,.
, ,'7, ,-,-:Thstt0,,,,

.. ._. _

... Akst.; C

X ..SD ['''i ; 41( . ' '.' ID ,s1:1_:

WRAT, F1 28.51 793 31.02 ,B.7B ' . . 27.65 5.19 .27.23 . 1.35

WOOD, F1 331 5,38 4.70 .632 238 3.84 3.89 639 ;

1 CHICAGO, F1 31.46 2433 45.02 244 26.42 21.11 , 2538'
WRAT, S1 49.02 9.42 52.35 8.70 48.22 7.92 4613 11:76, ' I

IRAS, Si:
REL ERWDS .37 .94 .02 .73 .47 .92 .58
REL R WDS 27 .91 -.06 .68 .46 .8 .27 , isi. 1. ,

REL ER PSG 36 1.07 -.03 .72 .41 .93 .69 1.46': ,

REL R PASS .29 1.06 -.09 .76 .44 .87 .44 1.30- : ,

SUM CORRECT 35.57 24.24 44.05 23.46 34.00 23.82 20.17 2339
WOOD, S1 21.89 11.43 24.88 10.26 20.84 9.94 20.56 14.52 1

ERROR DET, Sl:
,

WORD ERS 8.82 1.58 8.84 1.14 8.89 1.32 8.47 2.28 1

DECCD ERS 7.10 4.10 5.53 3.42 7.36 338 8.37 5.44 i

SEQ ERS 3.73 1.46 3.66 134 3.88 1.37 331 1.52 1

WRAT, F2 49.40 9.78 52.80 838 49.20 8.96 4630 11.17
WOODCOC1C, F2 21.60 10.64 23.70 9.47 21.80 10.57 19.30 11.44
IRAS, F2:

REL ER WDS .37 .96 .01 .61 .42 .93 .63 1.17 1

REL ER PSG .26 .89 .05 .56 .15 .66 .64 1-30 i

SUM CORRECT 38.30 2437 44.30 22.27 39.00 24.13 31.30 25.94 1

ERROR DET:
WORD ERS 9.00

.

1.17 9.00 .82 930 .71 8.60 1.81 I

DECOD ERS 22.20 23.45 14.90 12.59 21.70 2036 30.10 32.42
SEQ ERRORS 4.10 1.43 4.20 1.37 430 1.35 3.80 156

CRCS 1ST, Fl 33.20 5.17 33.80 3.16 34.20 3.68 31.10 7.76
WRAT, SPR2 61.40 7.94 62.60 7.48 61.60 7.34 60.00 9.11 1

WOODCOCK; S2 37.00 1020 3720 8.38 38.30 10.16 34.60 11.39 i

CRCS RDG, S2 31.60 7.74 33.40 6.41 31.60 7.16 3020 9.36 1

DEG RD PWR, S2 28.30 11.44 25.00 10.79 30.00 10.75 26.80 12.19 i

ENG-MEYER, S2 27.70 830 27.10 8.07 29.10 739 26.00 9.28
WEBER, S2

i

18.20 5.51 1830 5.11 19.20 4.60 16.30 6.71
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Table 4

Means an_ stantara Deviations o! Seconkbraclq'VealuM. Ot* iasSPoln
Procesi Variables

... .

1

i

. . . .. ... .. ......... ., , .

Sufi*, , ' Di*:.4k:,,,-,.;:,.4

, - ., . .. .......!..,,- --"?`,,
.,,,-;,..-, 'bisc-Ai,,,I,..-.

....... . ..

-'-'- -;.. -:-.-; '., i,.-,..-s -; :,-.

.,..,..:,.-Diii:,:c--.:_

1

Iskasure_
I-
i Freq. of Tnteram
1

I

1 LTR-SND NAcr*

i WHOLE WD NACT

1 ON RDG NAM.*

BK KNOW NACT

WI) COMP NACT*

SEN COMP NACT
(TXT EXPLICIT)

SEN COMP NACT*
(TXT IMPLICIT)

FB: T ENCRGS
I
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.32
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.27
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810
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Manager000t Strut:
1

1

I PRAISE TO CLS
I CRITICISM*

1

'Square foot transformation of original (positively skewed) variable
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. . _

-- -

.DISt.0

MUM' I. - -.-Ab'- -: :::, 5.6 ,_i . -' .

..

Mother's Ed 3.70 1.13, 3.37 .88 3.69 , 425 : ' f'
. .

Father's Ed 3.76 1.35 3.58 1.14; 3.73 1.19 4.07 188 ;

Mother's Occup 42.86 1021 40.48 8.77 '', ', 42.30 10.12 48.14 10.76 ;

Father's Occup 44.12 1./.70 41.60 11.35 ' 43.15 13.38 50:78 16.02

Ymnger Sibs .49 .62 .52 .61 .48 .62 .48

Older Sibs .98 1.13 .95 1.23 1.00 1.08 .95 1.14

# Millis Home 1.96 .43 1.89 .31 . 1.97 .38 2.04 .71

Hrs M Wks Wkly 2021 18.13 1820 18.95 2035 18.18 22.47 1645

Hrs F Wks Wkly 45.70 10.03 46.08 10.19 46.11 9.39 43.98 11.37

*Square root transformation of original (positively skewed) variable
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.50

s

. 16

15.00

1.32

1.89
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3.59 '

1.12

1.78

.38

, X4:.-....----'

938

15.60

5.58

530

.47

SD'

2.01

4.14,

1.32

1.86

.

874

14.86..

5.45.

5.60

.51

_

'

2.41
-

4.76, ;
, -.

1.55-
,

2.05*

.. .. ,

C Participting

Parental Resources

Parental Support

Parental Instruc

Mnt of Homework

37

"

1;=3



Tablet

M..440:11:40S44

,

-

V

tide taitirea..ittlint: Suppqrt
4400E' *.

-

,. . . .. . .. .. . .. . .

,,....
'Sample ..: ,...: , - ThstA ibisti-i

...

Meuro S'D-- ;: :: ; -. --SDX':-:-'-' ; EMIEN----. : .:.
,
.

-.xkdg Vat

c iiattichiating

.. Parental Resources
,

,

Parental Suppo:t

Parental Instrut

3:5 .

9.6

21.0

2.0

8.7

1.03

1.56

436

.92

3.15

' 3.2

'9

20.8.

2.1

8.2

,.._,.. ..

,t06

--1-.41

4.65

.90

3.13

34

9.7

21.0

2.2

8.7

100

1.51

,4.69

.,94

2.95

,
. .

. .

94

20.

9.4-

,,,.

.. .... . _.

--; .......

. ;



!
I
I

$

I
1
1
1
5
1
1
1
V
;
I
M

W
1
5
0
1
1
4
1
.
5
1
.
2
1

I
M
5
8
4
0
1
1
1
1
E
M

V
i
1
1
1
5
3
t
1
1
3
M
1

1
8
1
'
4
.
1
4
4
1
1
0
1
5
5

1
1
1
1
1
1
1
M
1
r
i
l
i
l
M
i
l

ujJ
1
3
5
4
1
m
i
m
m
i
l
t
m

1
1
3
1
1
1
g
5
1
M
5
1
1
1
1
3
5
1
1

M
I
M
I
I
I
M
M
5
1
1
5
1
1
1
i
l
l

M
i
Q
1
1
1
§
1
.
2
1
4
1
1
1
1
1
P
1
M
M

4
5
1
1
H
5
1
/
1
1
1
1
1
1
1
5
1
1
1
1
4
1
1
1
1
1
1
1

1
g
,
 
M
i
5
5
1
0
1
3
1
M
1
1
1
i
1
1
1
1
1
1
1
1
1
.
1
g
1
5

g
1
§
4
5
1
1
g
I
M
I
I
M
I
§
1
4
1
1
I
M
P
A
!

R
E

81.
difiE

vA
A

A
22

4
1

i
1i

lA
nglA

g1146ii
A

M
IA

A
M

li a lam

I
[i

C
7"4,

C
Y

Z



-
9
9
9

d

-
0
-
4
.
q
.
1
9
1

M
M
1
4
1
1

g
4
1
4

q
i

T
-q



s00.0r40000rnOri

tareistions ofSecond-Gride Meastires of §tildenti011itr;awn* Process VallabieS, ana,fieine Sakiort tor Ptarsicyp:empix*Tt

WRAT
PA

WRAT Fall '85 1.000

*Oodiock Fall '85 0.825

IRAS Ag14el Ets, WI) -0165
IRAS: Atig Rel Ets, PSG -0.696

IRAS: Sum Rt all PSG 0.769

Eri tied Word Ens 0.398

Err Dect Decode Errs am
Err Met Smc Errs 0.376

Circ List Fall '85 0.435

Wrat Spr '86 0.811

Woodcock Spr '86 0.729

Cr= Rdg Spr '86 0.725

Dg Rd Par Spr '86 0.534

EngrMerr Spr '86 0.623

Weber Spr '86 0389
Mother's EdStation 0.136

Father's Education 0210
Mother's Occupat'n 0.065

Father's Occupaen 0.172

Older Siblings -0.094

Par Reads to Child -0.059

Chfid Ptcpt in Reading 0.147

Parental Resources -0.007

Parental Support 0.068

Parental Instructn -0.147

Ltr-Snd Int daS -0.120

Whole Wd Intrctns -0.068

Sate Rdg Intrctns 0.120

EkgKnwllntrctns -0.161

Wrd Comp 0tretns 0.155

Sate Cetnp Tx Exp Net .0.001

Snte Comp Tx Imp Nct 0.007

Time Decoding 0.111

FdbkTchrllnc'ragcs -0.233

1 ilbic Sugg Pe-exam -0.249

Te.Ir Praise to Class 0.156

Ten.hcr Criticisms 0.154
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VitiKkat lid En Ranks RE ' Erthem Ea eta' 'Bit iiict air LW -4/10T Woodoxk Dt Rd Pwr ,Eiii44ffer 1Nabo Matbses.MVO PM` PSG , PSG %%4mq:hi Decode Dili, Sateen Pell IS Spc16 'Sps 16 **SS,' lye - Spr Edeatic,

1.000

.0.774 1.000

-0388 0.710 1.000

0.804 -0.795 -0.623 1.000

0.289 -0.335 -0369 0.277 1.000
-0.683 0.028 0.774 -0.706 -0.477 LOCO

0.353 -0358 -0.303 0.353 -0292 1:007

0.439 -0412 -0376 0.3% 0.590 -0488 0.416 1.000
0.711 -0.696 -0392 0.642 0304 -0.616 0277 0.351 1.000
0.756 -0.697 -0398 0.687 0.370 -0.676 0.368 0.497 0.759 1.000
0.701 4.738 -0.616 0.709 0.403 -0.717 0.370 0354 0.712 0.693 1.000
0434 -0319 -0426 e357 0.291 -0.479 0.372 0.467 0355 0.706 0.676 1.000
0.657 -0.630 -0542 0443 0305 -0420 0.330 0344 0.640 0.787 0.795 0.744 t000
0343 -0.614 -0.578 0.513 0.391 -0420 0.312 0.442 0387 0696 0.714 0.5 0.60i
0.213 -0.182 -0.145 01138 0180 4201 0.208 0.340 0.168 0.272 0.258 0.358 0220 0.197
0.268 -0.228 -0245 0.263 0.271 -0.256 0.220 0.299 0234 0308 0.272 0.343 0239 0257
0.074 -0098 -0.071 0.050 0.141 -0.0% 0.091 0.150 0.126 0.209 0.161 0.231 0177 0.132
0220 -0.197 -0202 0.220 0.117 -0.177 0.157 0.230 0.205 0226 0.196 0.255 0.232 0fl7

-0.089-0.121 0.165 0.075 -0.113 -0.010 0.103 -0.142 -0.192 -0225 -0124 -0.099 -0W -0.031
.0.035 0.058 0.062 -0.022 -0.062 0.059 -0006 -0.027 0008 -0.008 -0.010 -0035 -0030 -0.017
0.131 -0.140 -0.133 0.126 0.024 -0131 0.110 0.064 0.148 0.183 0.208 0.191 0175 0151
0.075 0.031 -0.025 -0.023 -0.028 0.011 0.054 0.046 -0.037 0,066 0127 0.036 0.005 -0.053
0.036 -0.111 -0.019 0.101 0.010 -0.062 0.100 0.125 0.059 0.114 0.087 0.037 0.031 0.096

-0.154 0.169 0.080 -0.229 -0.016 also 4.033 -0.078 -0.160 -0.138 -0.1E0 -0.170 -0.169 -0182
-0.186 0.176 0.129 -0.180 0.022 0.129 -0.065 -0.112 -0.094 -0.125 -0.140 -0.177 -0.166 -0.092
-0.165 0.093 0.084 -0.115 0.045 mom .0.031 -0.096 -0.148 -0.175 -0.177 -0.268 -0.226 -0.173
0.077 -0.086 -0.120 0.041 0.102 -0150 0.009 0.112 0.129 0.096 0125 0.024 0.067 0.203

-0.199 0.158 0.067 -0201 0.046 0.078 0.029 -0.064 -0.116 -0101 -0.106 4107 -0.099 -0.058
0.076 -0.165 -0104 0.139 0.069 -0.165 0.096 0.041 0.074 0.010 0.050 -0.049 -0.007 0.035
0.014 -0.048 -0.101 0.030 0.041 -0.096 -0.036 0.012 0.034 0.106 0.091 0.061 0.103 0.151

-0.009 0.015 -0.036 0.008 0.091 -0.016 0.090 0.090 0.015 0.041 0.023 0.001 0.046 0.015
0.021 -0.073 -0.022 0.033 0.048 -0.069 0.044 0.000 0.036 -0.046 0.032 -0210 -0111 -0.002
-0286 0.243 0212 -0.280 -0.004 0202 -0.102 -0.195 -0.180 -0241 -0248 -0215 -0224 -0.146
-0.306 0.305 0.209 -0300 -0.011 0.261 -0.062 -0.140 -0.189 -0.258 -0.310 -0.254 -0307 -0.227
0.167 -0.153 -0.043 0.158 0.054 -0.120 0.072 0.116 0.137 0.106 0.147 0.146 0.126 -0.014
0.144 0.159 0.167 -0.113 -0.092 0.134 -01 -0221 -0.124 -0.128 -0.175 -0.060 -0.110 -0.135

1.000

0.674 1.000

0.497 0.336 1.000

0346 0.656 010'
-0.011 -0.028 0.055

0.245 0201- 0263
.0.010 0.040 4.158
-0.090 46020 -0.205

0.179 0.191 men
4.005 0.007 -0.062

-6.147 4158 -0.158

-0234 -0151 -0.079

-0.147 -0W -0.174

-0.083 41148 -0.029

-0235 -0.136 .0.134
-0.039 -0.033 ATM
-0.069 -0.073 -0.147

-0.286 41E5 -0261
-0.127 -0215 -0.059

00.195 -0.194 -0.022

0.234 0205 0.178
-0.079 -0.055 0.033
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Figure 4. Initial Structural Model for Second Grade Reading 53
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