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ABSTRACT : _
o In order to understand better the elemental processes
involved in ‘beginning reading (specifically,~how cognitive skills are
acquired dnd whether a relationship exists-among basic skills),
Robert Calfee and colleagues conducted a first-grade reading diary
~ study. Porty target children in 1973-1974 and 50 children in
1974-1975 were observed as they were being taught to read and were
gjven systematic and continual tests designed according to the
development of' their reading skills. This paper describes the
- construction of the network of tests which were used for the study _
.and which were designed-to identify the specific skills directly .
related to reading acquisition and to control for those general
abilities which influence a student's performance on virtually any
task. Although data from the study have:not been completely analyzed,
it is apparent both that the elemental processes being measured did
provide the basis of beginning reading achievement and that- this _
nethod of assessment offers teachers precise diagnostic information
about the instructionzl needs of beginning students. (JM) -
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A case history‘study has the potential of providing a bealth of long-

itudinal 1nformation not ,available in other designs The First Grade Reading

Diary Study is a unique exdmple of a case history approach aimed toward pro-

-

v1d1ng description of hOH children acquire. beginning reading skills, This
study was carried out under the .auspices of the Carnegie Corporation by )

Dr. Robert Calfee and his colleagues at Stanford University. It aimed

ED126490 .

toward a better understanding of the elemental processesxin beginning read-

’

ing. How are these cognitIVe skills acquired? 15 there a’ relationship

. . ) L)
among basic reading ski11s7l;9 : _ X : .

Forty target children in 1973 74 and 50 ch11dren in 1974 75 from first

grade c1assrooms in the San Jose Unified School District we%e observed while

they were being taught to read, and were given systemabic and continual tests ,

designed according to the development of;their'reading'skills. The class-~

rooms were selected from low to moderate income“neighborhood schools using
teachers with a variety of classroom philosophies, teaching styles, ad
curriculum choices. Variations in target c1assro}ms, and in teaching styles

and method, were included to isolate‘the effects of instruction used to
“ . . .

. . \
promote acquisition of decoding skills., Students were selected from among
* .
[
those who we predicted would 1earh to read but were not a1ready doing so_d .

-

///ﬁpo1 entering f1rst grade. The children represented a range of ethnic
b

~ -
L4 —

ackgrounds, ' : . ' L .
Two primary data collecting systems were used: (1) a comprehensive
observational system designed to capture the historical events within the .

classroom and (2) a network of tests constructed to yield precise measures
)
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of specific, componential skills acqu1red along the path toward read1ng

‘Observational systems generally employed have tended to be narrowly con- -

fined to limited or sporadic classroom act1v1t1es to be insensitive to be-
\ .
havioral frequencies, to .be tied to a'priori categories, or to be built upon

_observer-defined scales of subjective indices., For our case history approach,

a cofiprehensive system of objective observatioa, RAMOS (Reading and .Mathe-
matics Obse;vation System [ﬁalfee & Hoover, 1974]), was utilized to provide
a8 cemputer-compatible summary of classroom activity and structure, Obser-

vations took place weekly during read1ng instruction and focused on many

lfeatures in each of the c1assrooms The flexibility of RAMOS catég;ries

<

" permitted analyses of the act1v1t1es of the target chlldren, the function-

54

ing of the teacher, the usage of space, the content of and t1me allotted to
instruction, the teacher S feedback Procedures, and a number of other coded

behaviors and situdtioas, These features of RAMOS enab1ed us to accumulate

 an 6b'ective h1stor1cal description of what was gooing on in each first
) J p n@ g

grade classroom throughout the school year, ) .
Concurrent with the accumulation of describtive observations, the

Reading Diary Study determined precisely what "each student learned from
week to week, and to what extent this knowledge had generalized, This _ .

| . : .
challenge required tests that would plnpoint separable components along the
continuum from nonreading to reading,

" Tests currently used for assessment.of reading achievement possess

great predictive reliability, but are’ not sensitive to the elemental pro-

stery of larger skills. Most existing tests are con-
structed so that in order to do well a student must bring to bear a complex

variety of skills end‘knowledge. For our purposes, we needed specific

k1nds of informatioa quite 1ndependent of norm- referenced performdnce that
- [}
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mask precise, individual di fferences in basic competenc1es Our goal was to
1de1t1fy the speC1f1c skills directly related to reading acquisition and to
control.for ‘thosé general ab111ties‘that influence a student's performance

on virtuaily,any’tasks confounding his competence on elemental tasks,

General abllltles include knowledge of how a task is to be porformed a

! A\]
set toward speed rather than accuracy, and availability of codlng systems

»
for procesSLng incoming information and reducing short-term memory load.'

We developed an assessment system to obtain what Glaser (1970) has

.called the outcomes of 1earn1no --the spec1f1c performaﬂce skills of the

e ]

d

targat’ studﬂhts on pneclsely defined measures. . The underlying rationale
is in lxne w1th‘Gagu s (1970) description of distortion-free measurement
in Whléh performance'is not influeaced by any variable other than the one

explicitl&'defiued; Such tests are "clean" (Calfee, 1976)--the task re-
quiremé%;s are.simplified, the relevant cues are salient, and the substance
of the task is'oesigned to‘macch the student's past learning experiences as
nearly as possib}el‘ -

: Before'examéu{ng the hierarchical structure across subtests, we will

focus oa the explicit controls for contaminatioa within each test-cell or
S :

o

AN
subtest, -In order to dirbct the child's attention to the relevant cues in
]

each subtest, two sample items were provided with corrective feedback
’ AY

immediately prior to the subtest. These sample items helped clarify direc-

tioas by example. To control for a child"s set toward/;peed rather than -

accuracy, all testlng was done 1nd1v1dua11y w1th the pace determinad by the

.
¢ i

tester, Mo“e than oneécorrect item was frequantly 1nc1uded amoag each

multiﬁle-cho;ce array in order to stress inclusive search-strategies. The_
boredom and fatlgue brought on by 1e1°thy, repét1t1V° subtests were avoided
by succinct test-cells'of only four items that quickly indicated mastery or

ignorance of a/éoecific skill,

. . e . ©
N . B . Y
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At tﬁe same time, we developed a éystem to avoid presenting s@btests
beyond the c&mpetince'o the individual student, ogjtaking the more skilled-
student through a lengthy series of subtests. that measured skills he had.

élready mastered., A dynamic or clinical fotmat was created which allowed

the tester to plot each child's course through the subtests on which he

’ /
.

was successful while minimizing hi; exposure to subtests that were too easy
or too difficult fof'him. Wittrock (1970) has referred to th?s as a_
"multistagadecision process.”" The tester follows a p:escfibed branching
rule making decisions sequentially which affect subsequent decisions, The

N L3 + o . . - . .
length and/ sequence of testing varies according to each child's performance,

and contifiues until the branching rule cannot be satisfied, that is, uatil
[ .

' has mastered the most difficult subtésts, and his level of com-
peténteﬁhaswbaen completely defined by the ihtersection of subtests mastered

and subtests fa11ed In this way, untested skills are assumed to have been
i }

mas tered or nat yet learned according to their positioa in the hierarchy
/ :

and ‘the student's responses,

;

y The 1n1t1a1 phase of test constructlon was based on a theoretical sketch

df/thu 10"LC81 c13551f1cat10n system in which the co1cepts or beginning read-

/
ing are generally taught. Thus, the sequence and “structure of the assessment

scheme reflect the range of skills\direcély related to instruction. Analyses
. ) - \ ' °

4

of methods and materials allowed for predicting the steps a.child takes as

he progresses from nonreader to beginning reader, -Within this series, two

subzoals are apparenf: (1) the child learns an alphabetic foundation of

the written system aad letter-sound correspoudences in order to analyze

“and synthesize the letter combinations that lead to reading, and (2) the

child learns to read sequential strings of words to finally arrive at mean-

.

ing and comprehension, , Within each of these subgoals exist the elemental -

processes and’ skills that must be mastered in learning to read.

>~ '

O
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The first step toward deflnltlon ‘0f the elemental pFocesses was an

¥

andlysis of the essential attributes of the content of beginning reading 'lead-
ing to evelopment ot a genqral c1a351f1cat10n scheme for the ass/;smeat net-
work The primary SubstantivF variable appeared to be otthooraphie comPosi-
tion, We hypothesized that word deadability is a serial progre531on oﬂ dif-
flcd?ty starting with consotht-Vohelﬁconsonant words, and,folIowed‘by/con-
sonant blends and digfaphs, vowel coﬁtrasts; and polij. abic_words. This

~

separation-of words by spelling pattern defined the primary categorid bound-

~

ary, and specified which ond-items could be included in each‘test-séheme
within the networ k while exollcitly excludlno all other word- 1tems ‘F@gure 1
provides a diagram of the prlmary dimension of'the.testing network, t_ .
A multi-dimensional design‘of subtests was éenerated accordiné to the
inherent dimensions of varﬂabitity within the content ah% form of edch word-"
category. That is, each cqtegoty was analyzed into dimensions aecording to
the struetural boundaries lmpoaed by the OTthooraphy of the wo:ds, and b?
the tasks which teptesent the Spec1f1c skllls requisite to mastery of that
categosy. In general, we 1nc1uded and extended the guidelines proposed by
Baker (1974), One dimension coasists of all the/eligible content specifi-

cations: all areas of separable content required to assure master of that

category of letter-sound correspondence, Another .dimension is concerned

with the form in which the learner must display his knowledge, all ways the

child might demonstrate those behaviors indicatino mastery, A third dimen-

sion measures the chlld s ablllty to generalize his spec1f1c knowledoe to
matetlals differing in degree of temporal ava11a5111ty and familiarity.

Figure ;\;?EQents the three dimensional model of the consonant-vowel-

4




the s

gni%icant>e1ements-of'that dimensioa;f Underlylng(the abillty to read

on

the whole &ord the ch11d needs to 1earn how to dea1 w1th spec1f1c components

of that’ wd*d--the in1t1a1 consonaqt ~ final consonant medial vowel Within

-~

the d1menslon called "letter sound env1ronment" we generated measures of
I v

ea

of these elemental processes, We factored "tas'" var1ab1es in order

‘to assess d1fferent1a11y the child' s abillty to recognlze the correct

rgspoase. from.nn array of letters or words, to produCe verbally the correct .-
- s : .
esponse, and.to write the!approprjate lett r.oerord. In order to measure

transfer of knowledge ahout consonant-vowel-consonaQt'words, we factored
s i

v

. i .. «
"materials" into three elements: plctured and’ verbalized stimuli, verbal-

: ~ v i
PR
. .. -

ized labels, and nonsense words, The threeudimension&l”framework of the , -

consonanﬁ-vowel—consonant category ié'presented’in a neéested scheme in'Figure 3.

Each subtest is def1ned by the cr0351ng of three speclEied elements w1th1n

the Khrce dimensions of form and content, Humphreys ¢1962) a1d Guttman (}969)

.havc defined thlS method of test construction as subtest def1n1t101 by ex—"

p11c1t specification of the comb1nat101s of elements Subtes@s are generated

3

actoss the dimensions by specific 11m1tations On'the items for'eachvsubtest'"

.

- according to the restrictions imposed by “the 'structural definitions. New o,
cells are created by holding twoudimensionaltelements constant and varying

. Y
~only the third., Each item within each subtest mus t fit the precise factorial

=t

.

ldefinitionv- By moving a child through the suhtests, systematlc sources of

;o \#ﬂLfflculty are..added and the ichild' s performance 1nd1cates the’ prec1se situ-

c atlonal a1terat10nthatseparates Hls mastery from ignorance. 1in th1s Way,

o

each.testlno session determlnes the student s’ knowledge of beginning reading

- 0

T def1ned by the factortal d1menslons of that: test. By sta;ting-ZE;h\EMbtests o

.

. - Fa
s e : .
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. .

yiéldLng low error frequency and systematically introducing éourCes of diffi-»

-

culty unidimensionally, the chi}d s perfo rmance across subtests prov1des a

diagnostic write-up of his elemental s$kills.

Thus, the test siructure per se is an integral part of the entire
. instrument; the structure of the test defines precisely what' it is the. child

can and cannot do. The multidimensional network Bfosubtesté'mirror the
A./A 4

- . .

_-elementai subskills that are required for mastery of the greater skill.

-

: - . 3 N
‘ Each subtest measures a factorially unique process so thaf wien the nested

3

subs<1lls are combined again, they bécome that skill. 'When‘taﬁen separately,

' . . 4 e v e . L o N
'~ each subtest pxovides dlagn031s w1thin definition of the’ dimensional elements;

4 *

- * when grouﬁed, the 3ybtests provide a-measure of the child's knowledge across

eiements and dimen51ons. " By examining the child's perfOrmance,-the tester

.
-

is aple to arrive“at an &nbiased aséessment of the child’syqpecific abilities

« - . .

on aa explicitiy defined hierarchy of reading skills.

. \

. -

Irr additioa to the mu1t1 dimen>101a1 test-schemes for word categories

- e o eme e

Figure 4
| Sy : entry and probing syaﬁsms surround each scheme. Figure 4 provides a dia-

about here - " , _
- - - - - - grammatic plan of the more exteasive network. Entry tests were conStruched

. v
Y
[

" accosding to the word-item limitations Imposed Dy the word- categorys and in
0 [ 3
addition, contained 1rregular functienal words to assess the child's ablllty
to recognize and read certain high frequency words not included in any of

the categorical schemes.- The entry te§ts did not measure analytic ab111t1es
. |
but were limited to two perfgrmance tasks: identificatipn of a verbalized
v . ) ‘ - ‘ - ]
stimuli from a printed agpray, and abililty to read a list of words, The
. | , o

T e

entry tests were vehicles for making branching decisions about.which test-

” , scheme to preseat to the child, and at what level of difficulty-to enter,’

RIC . o .-"\('..,

P oo : :
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A comprehensive system of probing tests was developed surrounding the

..

consonant-vowel-consonant test scheme in order to hone in on specific sources.
. . {
of dlfﬁlculty._ These 1nc1uded tests of letter-souad correSpondences, letter

naming, letter ertlng, and letter d1scrim1natlo1.

- ~
As indicated across the top of Figure 4, we also tested the target

students!‘§5111ty to read prose derived from words of similar orthographic
patterns to "fun" picture books. In two of the prose readlngvtests, compre-
hension questions were asked at the conclus1on of the’qFal reading. Although
the data have not been completely analyzed as of thiS“time, it is.apparent N
that shgsef!nldren unable to perform the analytlc and synthetlc tasks w1th1nV

.

the test-schemes were also not able to read the connected pfose. Apparently
) . A} - - N . .

. dents already masterlng e1eme1tal proeeases may be 1de1t1f1ed andwmoved on

P . . - ' ' *
beginning reading achievemeat, . . ' e

-modtfication in o-der for some children to -succeed. Likewise, those stu-

the elemental processes we wvere seeking to measure did pfovide the basis of

»

The low correlation between scores on the syb .sts and the bimodality

of performances on subtests indicate that we may hav approazhed the ele-
mental level bf processes w1th1n oir test-schemes.s Doing we11 o1 oile sub-

test did noe predlct successzu;add1t101al sources thdlfflculty were added, ..

‘e

(4 T.
We were able to arrive at and identify the Freelse source of d1ff1cul§y

i
°

beyond which the child could noe’succeed. ‘This manner of testing identifies

a

specific levels of mastery or ignornace for individual students, and has

. L)
the power to identify areas.in which a beginning reading program needs

T

Al

.

to more’ appropriate learﬁlna situations, This method of assessment offers

romise of factoring out the si 11f1cant d1menslo1s of be inning reading be-
p &1

e . ~

haviors and of offerlno the teacher precise dlagnost£¥ 1nfo ‘mation about ‘the

instructional needs of beginmiing readers.

- [y
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