DOCUMENT RESUME

ED 243 646 SE 044 371
AUTHOR Leinhardt, Gaea

TITLE Ing;ructicna;711me- A W1nge§7§har;9;3 77777 :
INSTITUTION Pittsburgh Univ., Pa. Learning Research and :

SPONS AGENCY

Development Center.

National Inst. of Education (ED); Washington; DC.

REPORT NO LRDC-1984/8
PUB DATE 84 :
NOTE ” 42p.; Reprinted from C. W: F:sger, Ed: and D: C:*-
-Beriiner, Ed., "Perspectives on Instructional Time"
- New York: Lofgman, Inc.; (in press); :
PUB TYPE Journal Articles (080) —- Reports -
Research/Technical (143)
2
EDRS PRICE .MF01/PC02 Plus Postage. __ :
DESCRIPTORS Academic Achievement; _*Achievement Gains; Elementary
Education; Elementary School Mathematics; *Elementary
School Science; . Learn1ng Disabilities; *Mathematics
Achievement; Mathematics Instruction; *Readlng
Bch;evement- Reading Difficulties; Science -
- Instruction; *Time Factors (Learning); *Time
Management; Time on Task v :
ABSTRACT N,

Overviews cf three studies which focused on -

achievement as related to instructional time are presented. The first

study investigated whethar or not time spent in sc:ence with fourth

and fifth graders (N=86) detracted from learning in more basic areas:

The second study examined ‘reading and mathematics achievement in

— == = — —— - —— ——— ] » — ®

grades 1 and 3 as related to initial performance and _to four

classroom processes. These processes vere represented by four

constructs: opportunity,; motivators; instructional events; and
structure: Opportunity consisted of two variables; time and
curriculum overlap, with time being estimated by attendance,
allocation; task rate; enrollmerit; and transfers. The third study
investigated the nature of read1ng difficulties in learning disabled
{LD) classes, type of student activities which lead to greatest
improvement in read1ng test performance, and what typegfgg -
instructional situations generate these student activities. Among the

basic findings which have emerged from these studies are those.

indicating that time is overlapping and not mutually exclusive within

a student or teacher, even when the, focus is prxmarxiy on one type of

activity; that time on task is not the same as time on the right

task; and that allocated time may not be the upper bound for engagea
time. (JN)
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INSTRUCTIONAL TIME: A WINGED CHARIOT?
Gses Leinhardt
Learning Research snd Pevelopment Center

Univer#ity 6f PIEE&bGrgh

May, 1981

at @y bsck I always hear

s winged chariot hurrylng near;
And yonder sll before us lie
Deserts of vast eternity.

Andrew Marville

.~ N

A1 ﬁﬁééiifiﬁ? our task;, we were tb_gge;;ai & brief overview of
our own research and findings, summarize the major points that we have
learned about time; and give some estimates ié to what we think the
futité of this line of research holds. I would like to report on three
fairly separate studies that I think are illustrative of the way the

field has gone, and certalnly Ehe way my own thinking has gone.

Science Study

The first study Ehat I-d 1ike to describe 1s The Science Study.

This study was csrried out in 1974 & part of the evaluation of the
Learning Resesrch and Development Center”s (LRDC) Individualized Science
Cutticulum (IS) (Champagne & Klopfer; 1974). In evaluating IS we vere

and of having o point of comparison. There sre virtually no norms for
sucess or fallure in elementary science imstruction (Leishardt, 1977).
In genersl, in the elesentary schools in Western Pennsylvanis, -i.dents

are not exposed to science education, 86 that any child that 1is taught
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anything 1s clearly going to look better thsn & child that hasn t béen
taught anything at all. One serious concern, even in 1974, was whether

areas. H;\AE 'é ai& QBB io conliruci a conposiie px"‘e al‘id posfféii

battery and estimate time spent 1in sclence, math, and reading

instruction. The pre

Merwin, 1972) stanines In sclence, ~math, and reading; the posttést

consisted of the Spring 1975 stanines. The modified sllocated time
measures consisted of students” own punched clock records in wmath and

Inser: Table 1 here

Table 1 shows the means, stsndard deviations, correlation matrix,
*~ .

cortélation of time spent 1In sclence with outcomes 1m negligible;

whereas the math time is quite substantial. However, when the psrtial

correlations are examined, science time ewerges as an importsnt

predictor. The regression results are similsr. ﬁﬁ; is this? i%}i;

first of sll, science time 1s not correlated with fnitisl abilfty,

9
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whereas; time spent in math and reading is. Secondly, time spent in

sclence reinforces readlng comprehension by having action-based (follow
the directions) short passages (Ewo to three pages). Third, the sclence

matetial 1 very well written. Thére 18 also asome Ilmited amoudt of
measuring and calculation that is required which reinforces math skills.

By 1974, we knew that the fnftial ability of the atudent was the most

powerful predictor of outcome and that Bany of one”s favorite rlassrcom
process variables, time amcng them, was confounded-with initial ability:

process and input, so we knew to partial them. The regression analyais

has been added 1in an attempt to have comparable results acrosa the

atudles: The regression
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correlations.

for caution. As we atrive to get schools and teachers to increase the
engoged time apent by their students In academically frultful
sciivities, we must be scarsful about Ehe inappropriste imcrease or
decrease in allocated time in, subject aress. As allocated time in
langusge arts creeps up from 60 to 120 minutes a day; time s taken away

fiow substantive aceas such as sclence and social atudies; areas which

undoubtedly have benefit for their own sake but which may have
unanticipated benefits for the so-called basics as well.

-
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Let me tira now to the second study. Thia study 1s the
Instructional Dimensions Study (IDS). It was designed by William Cooley
and myself at the request of Congress Eﬁé NIE: It was carrfed out by
Kirschner Associatss and Education Turnkey. Hugh Poynor, Lee Poyfior,
Charles Blaschke; and Jack Sweeney were the primary movers in the actual
conduct of the study, and William Cooley and I wrote up the results and

reported on them (Cooley & Leinhardt, 1980):

a “

The design 6f IDS had several distinguishing features,
including 1it5 use of a model of classroom processes, the
direct measurement of these processes, and distinctive outcome

measures; sampling 5?8&&&6{&3 and methods of analysis. Each

6f these features is briefly described . . .

& wodel of clapsrogn process. The model used by 1DS for
the study of classroom processes is illustrated in Figure 1.
(Cooléy & Leinharde; 1975¢; Cooley & Lohnes; 1976). The
figure ' identifies constructs--sets oOf variables--that we
believe are necessary to explain the variation 1in studest

period of instructicn in those clasarooms. It suggests that

criterion performance 1s s functfon of {nitial student

performance and of certain classroom processes that occur Ia

specify the exact nature of those functional Felationships).

7 LS
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\
Classroom (processes are represented by four constructs:

opportunity; motivators; instructional events, and structure.

iﬁ§éif ;iiﬁié i ﬁéié

The opportunity construct represents the student’s

opporiuniﬁy to learn what is tested in the criterion

the curriculum and in-class interpersonal behavio EEEE

encourage learning. lnstructional events Include the content,

frequency, quality and duration of instructional interactionma.
Structure; the fourth construct; considers the level of
organization ©of the courriculum; the specificity of the
objectives, and the manner in which a studeat and a curtlecolmm
are matched. . .

Measures of classroom procasses. From published research

we 1dentified the measurable features of each construct and

selected measurement procedures that minimized
disruption and maxipized precision. Measures
construct were combined into varisbles; which were

ééﬁfiﬁéé {iitc sets of varibles afébfesenting

constructs. . .

001}

)
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Measures of putcome:. The study .used Eoﬁéféiiii&‘”

available achievement tests in reading and mathematics. . .

The test battery selected was the Comprehensive Testoof Basic

Skills (CTBS, 1974) of the California Test Bureau; level B
3

was used in grade 1, and level 1 in grade 3. . : .

Sampling procedures. The sampling scheme emphasized the

fieed to achieve variance in classroom processes; rather than

representativeness of current compensatory practices. This
variation in processes was obtained by usfng descriptive’

information about the programs in use in a large number of
school districes and then selecting classrooms from those
- : ..

districts that would increase the likelihood of process

. variation. . - :

iéfﬁééig_ iﬁiiysii. 'ﬁ\e anaiﬁié ﬁ;ééé&iﬂé; recognized .

ihat varlous classcoom practices natorally’ occur in
combinations that are not susceptible to experimental control:

1y

At this stage of our understanding we need a technique for

determining the relative importance of different practices in

explaining variations in student achievement. (Cooley &

Leinhardt; 1980; pp. 8-9.)

The analysls that was used in IDS was commonality analysis. The
resuits strongly euggest that the most Important of the predictors in

the model were pretest and:opportunity to learn. Opportunity consiated
ode

of two varigbles: time and curriculum overlap. Time was estimated by
i’ L

.9
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aaiyiiﬁ estimate. :

In first grade, for both reading and wmath, the pretest
I ,,,,,,,,,,,,,:,, el ,,,,,,,,,. L~
and the opportunity variables were the most useful predictors
,,,,,, . L
of gain in achievement: opportunity was by .far ‘the Dest

predictor of reading gain; whereas precest and opportunity
ﬁia iaéﬁfiéii ﬁﬁiﬁﬁéﬁéﬁiéi iﬁ iifﬁ:

r o : i .

Third-grade reading ahowed the highest né6ii§iiii6ﬁ

between pregtest and ¢SstE;;E (r ;.565; leaving the snallest
amount 5£ iéiiiﬁié viiiiﬁéé iai éfﬁéi ﬁiéaiéfaii to éxpiiih:

Even 8o, the usefulness of pretest and the opportunity in
EE;&&EEiEé gain 1s about as great a8 for first-grade
mathematics. . . Third-grade .math also shows the lmportance
6; Eﬁé aiﬁéifﬁﬁify construct; if was, iﬁ iiéf; Eﬁé only
consruct that had a significant uniqueness for this sample (in .
all other samples; at least two constructs were significant).

In summary, the wmost useful cpnstruct for explaining
achievement galn 18 the opportunity that the chiidren had to

learn the skills assessed in the achievement ter. . .
(Cooley & Leinhardt;, 1987, p. 20.)
The tmportance of curriculum content. Curriculum content

difference. Instructional techniques, both curricular and
interpersonal; do not compensate for missing content.
both the form of the test items amd the Content covered by the

test. This point may seem trivial, but it is in fact quite

ERIC
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tsportant. Both what fs taught and vhat is fested reprasent
samplings from domains. Curriculum and test can clearly
suphasize different content. .The results of IDS show hat
;iﬁﬁéﬁii are most likely to iﬁiié; correctly 1f they have been
taught the specific material covered by a test and 1if they

Kive been Frequently exposed To the test format. (Coolay &

) Leinhardt, 1980, -p. 22.)

Of the four process constructs assessed ‘.iﬁ - 1DS;
opportunity 1§ the strongest,: most conslstent predicror of
achievement gains. Within opportunity, the variable that
stands out "1s that which assesses the degree to which the
childted in fhé;éiassiaai had an opportunity to learn what was

© in the end-of-year achievement test:

Otié implication of the importance of opportunity is that

evaluation studies that do fot include information on how time
15 used or on the degree to which the curriculum included what
the achievement test measured are suffering from specification
&rtor. That -18; there s a danger of attributing
instructional effectiveness to specific programs ot-ways of
teaching when it is really a matter 6f_EEE curriculym content
beirig & good fit to the particular achievement test that
iﬁiﬁﬁihéa to be selacted: EESBiéy & Leinhardt; 1980; p. 23.)
What IDS helpe us to see s that until ve comtrol for the massive
variation by clagsroom in time spent in academic areas and the content

covered; we are unlikely to- find other process varisblec that are

important: That- does mot mesn that these other varisbles are not

-
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important; only that discovery of their importance is hampered.

1D Study

Let me turn now to the third plece of research on which:that I want
to report. This Biﬁéy was carried out between 1977 and 1980. It is a *
stody of reading Instruction In classrooms: .for the learning-disabled.
(Leinhardt, Zigmond, Cooley, 1981).

; Reading instruction and ;its effects were examined for “105
L]

students in elementary classrooms for the learning-disabled.

.. Extensive detailed observations of students, teachers, and -
fistructional material were used to explore the plausibiiity
f a causal model of the effects of reading behaviors and

{nstruction on students” reading performance. The results
indicae that 72 percent of the variance in . posttest reading

scores can be explainad by a model that includes a pretest,

.o

threg student reading behaviors, and Instructional overlap
and that 59 percent of the variance in student time spent in
reading can be explained by E; model that dincludes pretest,
teachér instructional behaviors, tescher affectivé behaviors,
and Ilastructional pacing: (Leinhardt, Zigmond, & Cooley;

ERIC
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The number of children classified as learning WHisabled
has risen dramatically during the past decade; from 120,000 in
<

1968 to i;ZBi;5§5 in 1979. One of the B;i;;;; reasons that

elementary school childven are diagnosed as learning disabled
and assigned to special classrooms 1is iﬁit; they exhibit
;Ei;iiféi; poor performance in reading. Within LD classrooms,
reading Instruction Is given considerable emphasis; and s wide
variety of {nstructional ©practices and wmaterials are

i this Investigation, we pursued answers to three major
questions: (a) What ia the nature of reading activities in LD
classes? {b) What types of student activities lead to
greatest Improvement in reading test performance? and; (c)
What types of instructional situstions generate these student
activities?

Tuo basic assumptions sbout effective reading instruction

gulded our dats collection and analysia activities. First; we
assumed that what students learn Is & function Of what they
tafloeace what students do rather thsn directly influencing
what they learn. Second, we assumed that beginning rsading
activities fali into three broad catsgories: those' dirsctly
relsted to the reading task in that they involve ths atudent

i d

aspect of réading, but are not reading (e. g., listening to
the teacher, or talking about a atory); and those that ars so
tangential to the acquisition of rsading compstsncs as to be

13
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nion-reading (e: ., working with perceptual training boards;

or doing suditory discrimination tasks).. We imposed this view
I S -
of reading instruction and Treading behaviors on our

observational system; we did not define reading simply as
what goes on dﬁ?iﬁf,aiiocaied feadihﬁ Ei;é; nor as what a test

Ganual describes as components of reading: (Leinhardt et al.;
1981, pp. 3-4.) '

[ IS

obtained in a number of ways. Teachers were observed directly

and interviewed. Students were obgerved directly, ' and their

work products and assigments monitored. 1In addition,

unit of observation and analysis. This was Justified . because
of " the totally individualized instructional programs.

Classroom observations and teacher iInterviews ylelded

information on a wide varfety of variables. (Leinhardt et

al.; 1981, p. 5.)

Both the teacher and student were observed directly in

this study. Several measures of their behaviors were recorded
using a time sampling procedure (Student-Level Observation of

Beginning Reading) (SOBR) . . . (Leinhardt & Seewald;, 1a

prees):

O
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Teacher behaviors. Teacher behaviors were observed and

ltnked to the student(s) to whom they were directed. The two
basic areas of teacher behavior recorded were iostructional

and affective.  Instructional behaviors included model

presentations, explanations, feedback, cueing, and monitoring.
these measures were obtained from time samples taken every

combined into a 8ingle eatimate of the time an individual

child received teacher instruction each day.  Affective

behaviors included the number of reinforcers received by each
Pl
toward a child. . . -

¢

Student behaviors. Figure 2 displays the schema used to

otganize the observations of student behavior. The system
used in thia study (SOBR) waa designed to assess what students
actually did during reading instruction. A detailed analyais
of reading behaviora coupled with an sssessment of the tssks
presented to children during reading formed the bases of the

observational aystem. The syatem wvas Intended to be
exhauative; {n that sll of the students” time during
observation would be sccounted for. Students could be resding
or fot. If they were reading, these behaviors vere clsssified
further as direct or indirect. Direct resding behaviors
incladed oral and silent resding of ‘letters, words, -sentences,
and paragraphs. Indirect reading behaviora were those

sctivities that were sssumed to be relsted to rasding but inm

ERIC
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~wormal” way. By normal we mean going from print (as

L5 )
to ffﬁiiﬁg letters with a specific sound. The imdirect
reading behaviors include story discussion, circling pictures
@IEh & coomon phonefic element; Iistening; and writing,
whether copying or spelling. The combined measures of reading

teading behaviors.

Insert Figure 2 here

In additioh to teading categories there were five
e e il e i i i o o g g - . .
non-reading categories observed and recorded. The non-reading
categories were: waiting for something or someone; academic

activities other ' than reading; management activities
including preparing for & task or wrapping-up after s task is
completed; absent from @chool; of, out of the room at the
time of cbservation. FuriFer, off-task durlng reading wvas

dfstinguished from off-task during other kigds of

sctivities. . .

The classroom observations of the 105 LD students took
place over s 20-week period, from December 1978 to Hay 1979.

For esch classroom; we randomly sampled twenty one—hour

observation sessions in the moraing and ten in the afterncon.
Thus, each cisssroom was observed for about 30 hours over the

20 weeks. This considerable effort at extensive sampling vas

16
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to assure adequate coversge and stability of the phenomena of

ifiterest (Karwelt & SIsvin, 1980).
Raw éaﬁﬁt; were weighted so that from our thirty

observations per student we could estimate the classroom

each student betwsen pretest and posttest.

L

Séi‘ii\'rié?i ]

Welghts. were @ function of thé reciprocals of the sampling

hours; end e/he was in school for s total of 320 morning
hours, then the welght for the AM observations would be
320/20, or 16. Similsrly, if 8 student was observed for 10 PM

hours; and s/he was in school for 300 afternoon. hours, the
estimates for the PM strata would be weighted by 30. The
weighted estimates were then scaled 86 that Ehey approximated
the minutes per day a child averaged in s particular activity.
The complete sampling and weighting procedures are described
1i Cooley and Mao (1980). (Leinhardt et al.; 1981,

pp. 10-14,)

The @sjor objectives of this study were to determine how
the sctivities that atudents engaged in affected their test
erformance, and how a varlety of lastructiomsl features
{afiuemced studemt behavior.  These relationships wera
exanined by a series of muitiple regressions. The variabies
to be {inclided In each regression were detersined by a modal

for explsining reading achievement. . .

ERIC
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Figure [3] displays the combined causal model of how the

variables are assumed to be influencing each other in the
classroom: It sumparizes the two functions deacribed above:

seems clear (e.g.; pretest to posttest). Broken black lines

indicate significant relationships In which we assumeé a causal

directionality, but in which both variables were measured at

approximately the gsame time (e.g.; teacher instructional

behaviors and time in reading activities). Dotted lines

It is important to note that in some cases combined sets
of reading variables are used and in some cases single reading
variables ate used: For example; teacher affective support is
aimed at increaaing all of the students” reading activities so
the total reading time was the appropriate dependent varisble.
Posttést; lLowever; 1s assaumed to be Influenced primarily by
silent resding, somewhat by oral resding, and very little by
indirect reading activities, so these are examined separately
in their role as explanatory variables. This distinction {is
not made merely for the purpose of conserving degrees of

freedom, but because of the Iogic of the relatioaships:

i |
o1

-y
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The main point of Figure [3] is to show that posttest is
sssubed to be dependent on atudent behaviors and instructional

content; student learning behaviors are assumed to be
inflcenced by  prior test performance 8nd  teacher
behaviors. . ;. The rtéacessions teported below the figure

indicate that posttest . . . performance 1s significantly
influenced by pretest; silent reading time, and overlap, but
not significantly influenced by oral reading or indirect
activities. (Oral resding time vas significant when an oral
Eéf%iag test was used and no overlap estimate wss included.)
Theae results suggest that an sverage of one minute per day of
additional sllent reading time increases posttest perisrmance

by one polnt. An increase of five minutes per day would - be
&qutvalent to about one month (on a grade-equivalent scale) of
additional reading schievement.

Turning to the fsctors Ethat incresse time apent by
students in direct and indirect reading behaviors : - + From
Figure [3] we can see that total time in resding vas expected
to be inflieniced by what atudents knew in the beginning, what

the teacher taught them, How the teacher encouraged or cajoled

them, and the pacing of imatruction. All but the last of

ta that an Iincrease

these are verified. The regression sugge
of onié @inute of teacher instruction per day gains a minute of
student reading time, snd each reinforcer alac incresses daily

reading time. Given these results, teachers could increase
{istFuctionsl time to several atudents at once. The pacing

reault, that ﬁ;iﬁkﬁiiﬁﬁﬁﬁﬁéaﬁuaﬁa

19
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explained by the fact that these teachers tended to adjust the
pacing .to the level of student ability so that students of a
given ability were not differentially “pushed” by longer- or

shorter  assignments: Indeed; the ~ strong zero order
relationship, .46, between pacing and pretest suggests this,
but its partial regression is not significantly diffcrent from

zero. (While this {8 different from the results of Barr,
1980; the model belng tested 1s also different.)
__We spent over two years studying these classrooms. Much
_ ol
of the {information we obtained is captured by the specific
variables snd analyses : : - Ipéesénié& so far. Much more;
however, was also learned. 1In fact, after observing
classrooms and teachers (some for @ore than 70 hours); [I]
feel éﬁiiééa to report what we have learned from both our more

that grounds the faiiéi'iﬁé Eikéi it more than & collection of
nuwmbers. Thus, there are two classes of findiugs from this
stucv: those that deal with the state of the art of research
on éffé;éivé classroom processes and those that deal with the

substantive 1mport of our findings.

After decades of effort, research on instructional

@easured with reliability and validity: This is due to the:
improved strategies for sampling the instructional domain;
precision with which observational measures can be crafted;
ncorporation of Interpretable Metrics into the observation

system (mamely ' time); and, heuristic value of a causal

20
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Scheme - - .
Improved strategies for sampling include capturimg more
of the time than most prévious work (30 hours), and randomly

lumpiiﬁﬁ Eiié Eii’ 6? 6Sié?v§aoi§- Previou; work has used ss
little as two hours and has Iintentionally waited until
instruction "began”; thus inflating estimates of instruction.
In this study: the use of schema to organize the observational
@easures dramatically i@proved the reliabilicy of observers
and eased final analysis. Using a unifying metric for che
majority of weasures improved analysis and interpretabillty a8
it has for other researchers in the area, notably the BTES

through which variables may be operating. Specifically, It 1s
student behaviors during instruction that influence student

(Letnhardt et als, 1981; pp. 17-23.)

This set of three studies traces both thinking and findings about
tnsteictional time: In the Sclence Study; we considered s modified

end-of-year performance. At that stage in By thinking, time was simply
Y I - L Ll . -
8 blocked competicive resource that needed Justification. In 1IDS,

soGewhat more cobplex measures of time; sttendsnce; snd on-tssk rates
were used to try to get at something more relevant for inatruction than
sllocation. As we began to inderatand the Iaportance of Content
covered; we tried to move toward notions of time spent in apptopriste

tasksa. The L-D Study carefully defined the instructional domsin,

heavily ssmpled it snd scaled it in terws of time.

21
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14
Having reviewed this research, I would iike to turn now to six
basic findings that have emerged from the study of fnstructional time.

I: First; time 15 most usefully thought of &s & merric @ot a

-= variable.
2. Second, time spent {s overlapping aud not mutually exclusive
with one organism even when the focus 18 primarily on one type

of activicy.

§. Third, observations and Interpretations must be at the same
level. This 15 not the same as unit of analysis. It is the
problem of kids spending four to ten wminutes & day reading

. while teachers are spending two to four hours a day teaching
reading. ' '

. U B
4. Fourth, allocated time i{s not the upper bound for engaged’ time
16 some situations; while it is the upper bound for others.

6. gixiﬁ; to obtain a stable, generalizable estimste of students’

tize usage, there must be extenaive sawpling and extremely
well-defined variables. -
Let us now look st each of these points sepsrstely.

Time ia a Betric not s variable: By that I wmesn the pssssge o

time ia in itself of mo particular value to any resesrch effort of sny

)

question. It 1s .ime as s metaphor or time ss s metric for something
el#e. As a metaphor; It 1s useful in considering time s s Tesource; s
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ﬁitiéﬁiiiiy, iiﬁité with relpeéi to itself. As i ;éi;ié; it is useful

because it permirs us to scale vsrisbles in a wsy Chat persits their

addition and subtraction. However, csution is needed once behaviors or

variables have been scsled in the metric of time. They sppear to hsve
#t equivalencé that may be false. One minute of tescher contact in
Category Y 1s not the same as one @lnute of student behavior in Category
X, and 1issues of intensity and density need to be addressed. Time can

be a deceiving wetric, but it 1is useful with respect to policy
recomaendation and ;with respect to notions of improvement and change.
1t is also the metric that gives us the greatest shock value.

Remembering that we are only estimating from samples, Ve seem to

presume have high payoff for a variety of scademic aresa.

Time is overlapping and mot mutually exclusive. By this, 1 sa

teferring to the fact Chat several behaviors go on st once within:one

child or teacher. Tvo or more things can occur simultsneously, so that

they slightly overlap, or ezclusively. This indicates that the

susmation of time sust be done with care and precision. Ve must know
S _ el e
the boundaries at which we are summing. For exsmple, consider a table

that displays the following percentages, °80 percent of the time

‘reading; 75 percent of the time in social contact, 65 percent of the

ti@e in contact with the fnstructional leader.” When all these

percentages sre above 5O, the interpretability gained by ustng time is

los:. Caution is peeded in deciding ¥hich element can be carved neatly:

awiy from which other element.

s ' ...
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Observarions snd interpretatiohs must be at the same level. My

third point 1s the notion that different sctors in the same environment,
spend very different amounts of time in the same sctivity and that
estimating one from the other is difficult. If we study the time une of
children and attach teachér behaviors €6 Ehe child s time, we camnot
estimate the teacher s use of time. Because a child rcceives less than
a ®inute a cay of cognitive instruction and sbout 15 minutes a day of

instruction relevant {n some way to reading; we cannot {nfer that the

teacher wasn’t working at teaching reading. Tescher time has to be

estimated separately, and linkage may be a problem. Allocated time may

Rot be the upper bound for engaged time. Clearly; allocated time {is

pretty close to being the upper bound for wathematics tastruction: Vety

little formal mathematics Instruction goes on in say class other than

math class. My concern with this motion of allocated time being the

upper bound for engaged time stems from the Science Study described

- earlier. Remember; time spent in science influenced science; reading.

and math achievement. This 1s not siaply a matter of redefinlng
allocation: 1t 18 & problem {n understanding the total instructional

resding timé, of should we permit allocsted rsadiag tIme tc atay as 1t

187" “Buying"  more reading allocation will occur &t the cost of social
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Time on task 15 not the ssme as time on the right task. My fifth

frequently. Time on task is synonymous with engagement fi relevant
tasks only when the task content has been controiled for. Much Of “the
tidie on task literature mérely takes children being on task during the
tipe allocated to Instructional Area X with no regard fo the content of
iuaﬁqaﬁaamam.ﬁﬁﬁﬁmuuawcmayﬁa:ﬁ
1aea that time is & metric. In order for one to do a study of time that
1s Geantngful, a detailed analysis of the content of instruction must be
carried out. . Slmply taking a percentage of ' on-task behavior and
Bultiplying it times allocation will not give you an engagement rate
that 1s useful, as we learned in IDS.

There is & need for extensive sampling and vell-defined varfables.

The sixth and final point#P%als with methodology. In a generalizabflity =
study chat vas carried out as a part of the L-D Study, we ddscovered
that in order for cstimates of student behavior to stabilize; we needed
fo have extensive sampling of those behaviors (Lowax, 1980; Cooley &

Mio; 1980). ~Specifically; 20 hours were needed as opposed to the Ewo oFf
three usually recommended. This large time sampling Gas ot aecessary
for all variables, but it was necessary for many of the less frequently
occurring ones. In addition to sampling the behaviord; adequately
defining them carefully is as important. As we get better at defining
tasks, activities, and behaviors; our ability to conmect them becomes

improved.



Future.

+ /to tura to what we need to do in the future. One area that I think
" would be interesting would be to unravel teacher time. We have dome &
fatrly good Job of understanding p student record; that is, taking a
child, éiﬁiiihiﬁi how that child Eﬁéﬁ&i a day, and tagging 6; to it the
resource that that child has access to; namely the amount of teachera
time the child has acceas to. But we havem't locked at fe from the
other end; that 1s, the understandijig of how teachers distribute their
day in terms of time. I think ﬁﬁit we're going to need .E5 ?ﬁaii;iiﬁa
that 1if we're going to reform how teachers ;EE children to spend time.
The best work that I know of that s golng on a9 15 the teactier planning
and teacher decision making studies. Linking that work with the time
issue would be exciiing. :

. E R S o . A . -
The aecond area that I thirnk we ought to work on 18 the notion of

Sultiplé payoffs, that 18, thé notions That were inltially described in
the Science Study. Clearly, we begin to get payoff especially inm

reading for things 1ike time apent in grama, time apent in aresa that

reading. But we're golng €0 find out about the:efficacy of using that
time only as we begin to analyze the apecific skills that are required

for the test performance with criterion measures or whatever you want to
—- Y

use; and we do & simfiar analysis of the other curriculum contént areaa.

N
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~ _ B
,,,,,,,,,,,,, U
In the future; We nced to analyze csrefully the task components in

to be compared a0 that ve can construct portraits of a students day and
@ep those on to the more complex sspects of student achievement that wve
all hope to use someday: Figure & displays a simple version of what I
have in @ind. The point {a to examine how various areas of Instruction
suppoit each other in meaWingful ways. Humanistic educators have long
argued againat back to basics; in part because of the enrichment value
that 15 1ost when the other subjects are deleted: But more may be being

‘v

well. For example; in my purely hypothetical case, reading connected
prose sllently takes up 15 minutes in reading; 10 minutes in math; and 6
minutes in scien;?. Oral reading takes up 10 minufes of reading; 3
pinutes of math, add is negligible in science. Writing is dene for 5
ainutes of.reading; but 20 minutes bf science time. If we remember Why
ve are iﬁ§§66éé €6 study the "basice”; perhapa it will be no surprise
that children.in subject area classes spend time exercising these basic

skills and engsging in them. 1In fact, in_at least one 8chool In
Pittsburgh, there 1s no sllocsted reading time after third grade--
making vay for expanded social studies, civics, and sclence classes.

ootcomes is a non—trivial task and will take us quite a few perscn years

of work: Simultaneously; wé have to build more complex analyses of

existing tests and hopefully track aress of Instruction where time 1is
spent but never assessed (clear oral presentstion, for example).

N

, 2y

,
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concluilo

=1
.

In sum, my reco dation is that we continue to {investigate the

pressing problems of education; how to help poor schievers lesrn more
easily and in greater depth; how to keep the gifted and talented
EhiIIénEéd; i’i()\l to ﬁiﬁ our iéi’iaaii ﬁﬁ?iﬁfiﬁf; iéf?iéfivi ﬁiiééi iﬁ
which ‘children experience the beginnings of the wondrous adventure Oof
life; and that we continue these investigations using time as the
powerful metric we have seen it is but while wending our way carefully
between the Scylla and Charybdis of overly simplistic Interpretations

and overly complex obfuscations of reality. =
-

W
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