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The Center

The Center for Social Organlzation of Schools has two primary objectives:
‘to develop a scientlflc knowledge of how schools affect their students, and
to use this knowledge to develop better school practices and organlzation.'
The Center works. through three research programs to achieve its obJectives.

The School Organization Program investigates how school and classroom organiza-

tion affects student learning and other outcomes. Current studies focus on
parental 1nvolvement, m1crocomputers, use of time in schools, cooperat1ve ' "i

1earn1ng, and other organizational factors. The Education and Work Program

examines the relatlonship between schooling and students 1ater—1ife bccupational
and educational success. -Current projects include studies of the competencies
required in the workplace, the sources of training and experlence that lead .to
employment, college students' major field choices, and employment of urban minority

youth. The Schools and Dellnqiency Program researches thesproblem of crime,

violence, vandalism, and disorder in schools and the role that schools play in‘
delinquency. Ongoing studies address the need to develop a strong theory of
delinquent behavior while examining school effects on delinquency and evaluating

delinquency preventlon programs in'and outside of schools.

The Center also supports a Fellowships in Education Research program that
prov1des opportunities for talented young researchers to conduct and publish
signiflcant research and encourages the part1c1patlon of women and minorities
in research on education. ‘

This report, prepared by the School Organization Program, describes
theoretical views and reviews the results of major'studies of time and learning, .

especially studies of time-on-task.
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effect of time-on-task.

‘Abstract

This feport summarizes and evaluates existing studies of time use
in schools with partlcular emphasis on the more recent studles of class-

room time use and student tlme—on-task

The first section of the report briefly deScribeé theoretical views of
time and learning. The secdnd segtion reviews the major empirical studies
of time and learning,'cénceﬁ}rating pfiﬁ;fily on more recen£ studies of the
The final sedtion diécﬁsses two eleﬁents which A
have been given scant attention in past studles of time—on—task——the
condltloning effect of classroom/school organlz;tlonal variables and the

dynamic nature'of teaghlng and’ learning.
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TIME . IN SCHOOL

‘Intrpduction

"How time is used in school is a critical topic of practical

"and research concern. Of particular current interest is the

effect that student attention, or timeﬁon-task,,haS'on achieve-

ment. Recent stud1es have suggested the 1mportance of time-on-

task for predicting student achievement and have documented spe-

"ecific classroom and student variables which dre related to

variations in time-on-task. . B

ReSults from these studies have been‘accorded specialvsignifi—
cance because tinelfsctors,.unlike many other significsnt'educa-
tional variables, are viewed as nanipulable facets of school and
classroom life. Although time factors'ma§ haye relatively small

impacts on achievement compared to other factors such as family

~background, they are'very gignificant in a practical way because

t1me is a resource that educators can control (at least in prin-
ciple). Consequently, the findings connectlng‘tlme and 1earn1ng
have been widely discussed and accepted. Specific policy‘recom-
mendations on the basis of this nesearch urge that:,."We must now
develop effective programs to give teachers both presetvice and
inservice training in skillsvand-strategies that will increase

the time students devote to relevant academic learning" (Borg,

1980, p. 63).

On the surface, training teachers in effective time use seems

to offer a practical way to improve learning in classrooms. If
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fAGE 2
épending ﬁpre time will produce proportionately more learning,
advice to incfease learning time seems sound, practical and

likely to improve achievement. : ' L

‘In practice, training teachers in skills and strategies to

increase learning time may not produce the predicted result--more

effective teaching. Translating research into practice is an un-

«

certain endeavor at best. Successful improvements to practice

‘occur most often when tased on programmatié, careful research
that produces consistent findings replicated in a number of set-
tings. It is not clear if the studies to date of time and 1éarﬁ- f

»1ng meet this standard. We need to assess the research carefully

to determine what results have actually been found, }ow codgls—
tently they have been found and‘the likelihood thﬁf alterations
to- practlce on the ba81s of the research w111 produce the desired
effects. Thesge 1ssues need to be addressed before the develop—

ment of inservice or other pfograms aimed directly at altering

practice.

The purpose of the presen;rpaper is to summarize and ‘evaluate

4

existing studies of time use in schools, with particular emphasis

on the more recent studies of classroom time use and student

time-on-~task.

This paﬁer has three sections. The first section briefly

describes theodretical views of time and learning. The second

reviews the majcr empirical studies of time and learning, concen-

trating primarily on more recent studies of the effect of time-
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on-task. The final section discusses two elements which have |
beeﬂ given scantkatteqtioﬂ in past studies of time-on-task,
namely the conditioniqg effect of classroom/school organizational

variables and the dynamic nature of teaching and learning.

THEORIES OF TIME AND LEARNING

The major theories that incorporate time as a variable in

in which time appears as a resource to the educational process;
aﬂd a psychological one, in which time appears as a mediating

.element in the teaching/learning process.

Economic Perspective

learniug are based on two broad pérspectives: "an economic one, ,
An econgmist sees time as a school resourée which, in.combinaf
tion with other resources or inputs; determineg the productivity
of the school. The.prOSIem to be solved is how to allocate
resources to maximize ' productivity given budgetary and other
constraints (Thomas, 1971; Brown and Saks, 1980). Student time
is a ;esource; not bpcaﬁse there is é purchase cost aésociated
with it, but becéuse it céuld be used for other activities, sush
as leisure, after-school activities, or (for older students)
employment, although child labor laws and compulsory schooling
laws 11m1t the sphere of alternative act1v1t1es.. Stﬁdent time
should be used efficiently because time can be used otherwise and
because there is a finite amount of time which can be devoted- to

schooling. The goal of economic analyses, then, is to determine
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the appropriaté mixture of eduicational resources, including stu- -

dent time, .which will maximize the productivity of the school.

Knowledge_about_thé effects of alternate ways to allocate time
is important because timé use, in contrast to other inpuﬁs, is a
resource over which educators have discretionary control. Morer
over, there is often greatef flexibiiify in‘aitgrnative uses of

time ‘than there. is in the alternative use of other resources.

. : ,“M )
Thus, from a prmctical viewpoint of maximizing school efficiency

in the production of learning, time factors occupy a special

potential role.

. | »

Psychological Perspective

o

Time has also played an important role in the development of
o3 . .
models of classroom'learning.(Carroil, 1963; Harnischfeger and

Wiley, 1975; Bloom, 1976; Karweit, 1978). These models differ in

their specific details, but are all primarily derived from Car-

roll”s formulation of the dependenée of learning on time spent

and time needed for instruction.

u,

Qarroll’s focus on time as a key el ement for understanding
diffe;ences in learning outcomes grcw out of his work with for-
eign 1anguage acquisition. He observed that aptitude for foreign
language determ1ned both the level of prof1c1ency attalned and
thg rate at which the level was reached. Thus, the ;1me needed
to attain a certain level was in effect a measure of aptitude for

the task. But, Eime needed was modified by the quality of



instruction and by the ability to benefit from or understand the
instructjon. The time spent in learning was dependent upon the
amount of time the student was w1111ng to spend (perseverance)

and the amount of time allocated to the task (the opportunlty for

o

. . . .
. .
<~r,‘ . . o

.. ¥ . .
Combining thiese elements, Carroll derived a mode. (see Figure

learning).

1) in which the degree of learning 'was determined by the ratio of
. ‘ . o .
the time needed to the time spent.” In turn, the quality of
instruction and student aptitude affected the time needed"while
1

the t¢ime spent.was influenced by the time allocated and tt . moti~-

vation_of the student.

FIGURE 1 ABOUT HERE

~Carroll”s model scates that learning is jointly determined by

time spent énd by time needed. Although this model has been very
-influential in focuslng attention 1; emp1r1ca1 studles on the use
of time, most assessments ofwtﬁe effects of time have notkexaﬂ
mined ti;e use in terms of the twin components of time needed Lnd
'time spent; Instead, most studies have focused either on docu-
menting the sources of variation in learning time or in ainply
documenting the ex%stence of a positive correlation-between time
spent and 1earning. The empiri;al’workﬁis only iooaely connected

to the theoreticaT‘endeavors, thg%, by a common concern with the

importance of ftime spent.
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In the next pages, a review of thes: empirical time studies is
presented, concentrating“on two issues: the sources of variation
in learning time and the effects of learning tiae on achievemeﬁt.
Following this review, a discussion 6f possible future research
directions- for stuéies of time and 1garning is undertaken. This
discussion emphasizes the need to incorporate both measures of

time needed and time spent in future research. : *
.~ . SOURCES OF LEARNING TIME

The amount of time a student is actively engaged with instruc-
tion is the re%ult of a complex chain of légal,'institu;ional and
individual ddc;sioné. Figure'Z-suggésts ﬂow schedul ing decisions
may be modified by a variety of foctors, reducing the amount  of
allocated time to the amount actv¢4lly used for instruction. The
next paragraphs describe the range »; wvaristion in scheduled time

and the manner_ in which particéuler Zsctor., reduce this time to

the time actually available for instruetion.

Scheduled angd Actual Days per School Year

State laws préscribe the nﬁmber of schooladays per yeasr. The
da&syscheduled per séhobl year are fairly uniform across states,
with a range of 175 to 1 days and an average of about 179 days.
This scheduled numser of/ days per year is reduced by student
absence, téacher strikes, school closings due to fuel shortages,

5 .
. . . . . . §
financial difficulties, or inclement weather.

\

.

-
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.Student'absenteeism is a-ﬁajor factor reducing the scheduled
'scﬁdol term. The extent of student absence varies.by the age and
sex of the student (Levanto, 1973), by the location of the school

(statistics of State School Systeﬁs,.1978), by the size of the
school (Lindsay, 1982) and by the grade organization of thé
school {(e.g. middle schools vs. junior high schools, see Slavin
and Karweit, 1982). For most urban Bchéol districts, student
absenteeism has been and continues to be a major'educational'dis—
'ruption.;-In many urban secondafy schools, more students may bém
absent than present on a giQen day (Karweit, 1973)4. For example,
in Baltimore in 1973-1974, over ;ne-third of the studénts were
absent‘forty_or more days. Tﬁis high‘absénteeism creates serious
problems for instructional time use. In addition to the obvious
fact that absent students are not éxposed to scﬁool instruction,
there is the secondary conseq;ence of their absence on the
inétructional time of thei;:classmates &g téachers must take time

Y

to reintegrate the absent students into the clsssroom. ©oa

Anothér w;y that the school-term is shortened is by teacher
strikes'and by school closings due to financial qf”energy crises.
Specific school systems appear to have a;histqry of‘w%rk stop- '
pages. For example, Philadelpﬁia has had three ‘teacher strikes
from 1973 to 1980, one lasting 51 days, one six days; and one 22
days. Other large citybsystems have beeﬁ eimilarly embroiled” in
teacher strikes or in financial crises necesgitating early school
closings. The loss of school days .ue to’ strikes, financial dif-

ficulties and high stwdent absence are of ten combined in urban

2
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school settings and produce, on the average, markediy different‘

amounts of exposure to instruction for these students. However,
no sy= ematic ev1dence concerning the -severity of thls loss for

urban schools or any other school system has been documented.

Scheduled and Actual Instructional Time Per Sub ject

Length of School Day

Given tnat school is in aession, and that a student is in

‘attendance, the next major determiner of learning time is the

numbe; of hours in each §ch601 day. The minimum length of the
schooi day‘is prescribed by state law.’ Deviations from that
minimum occur in response to community or other needs; For exam-
ple, double shifts may be instituted as a response toO overcrnwd—
ing, shortening the schnol day. Thé schoollday may also be unof;'
f1c1a11y lengthened for some students by the provision of

after-school day care which has an academic focus, after- -school

tutoring progrems, summer schools and the like.

There is little detailed description of the present variation
in the length of the school day. An earlier study by Reuter
(1963)'documents that the length of the elementary school day
varied from four to six hours. More recent estimates fix the
elénentary school day as lasting closer to six hours, depending
upon the grade level. For exanple, the Beginning Teacher Evalua-
tion Stndy, or BTES (Fisher, Dishaw and Marliave, 1978) indicates

that second graders are in school for about five and one-half

hours while fifth graders are in school six hours. High school

1.
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and‘junior high schools have somewhat longer school days, but
again the data on the length of the school day is surprisingly
limited.

Scheduled Time for Instruction

The amounﬁ of time school is invsession and the attehdaﬁce of
the students'set the maximum amount of ﬁossibie instructional
ﬁime a student can receive. Within this maximum, the schedulingl
practices of schools and élassrooms‘appear to differ, with no
precise amount of time set aside for instructional and nomn-in-
structional activities. One recént study of elementary time use
(BTES) suggests that of the typical six-hour school day, four
hours are scheduled for instruction with the remaining time sche- i
dul ed forilunqh, recess, breaks and non-instructional ;ctivities.
Of the four hours scheduled for instruction, three are tipically
scheduled fdf académic activities while ﬁhe remaining hour is

used for art, music and physical education (Rosenshine, 1980).

The amount of.time devoted to a particular topic also varies
as classroom teachers'have cdnsiderabLe autonomy to decide what
topics and subjects fo empha;ize‘(Smith,_i977). For example,
within'oﬁe‘school in Maryland, the time allocated to mathematics
iﬁétrudtion }angéd from two hours and fifty minutes: per week in
one classroom to five hours and fifty-five minutes pér week in
another. 6ver'a year s time, this weekiy time difference means-
that some students receive over 100 hours more math instruction

than fheir schoolmates (Karweit and Slavin, 1981).

p .
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"Within the scheduled time,AtHe curriculum 1is cegtainly not k ’
standard. The BTES study (Cehen~aﬂd Fisher, 1978) for example,
documents up to. seven fold differences in time allocation to spe-

cific content areas. Such differences could arise because the

students already knew the material, because students were not

Thus, the content of the curriculum. may vary substantially from
place to place, depending on individual teachers” perceptione of

what is important to teach (Smith, 1977).

. prepared for it, or because the teachef ﬁhought it non-essential.
in secondary sehools, there is considerable latitude in‘what
courses must be taken to receive a secondary school diplema.
Obviously, cufriculer track placement affects the choice of
courses but within each track there is still appreciable varia-
| _ . tion in formal and informal requirements for high school gradua-
tion. For example, a college preparatory'program‘in one schoolv
may require two years of fofeige lenguage; in another schcol ie
may require none. _For a‘pefticuler student,~the requirements of
the college that hefo;;she h6pes to attend may be the most impor-

t

tant determinant of what courses are taken.
- Actual. Time Available per Subject

The length of the school day and the length of time to be
scheduled for instructional and non-instructional activities com-
prise the broad framework for decisions concerning daily time use

in classrooms. These scheduled times represent the maximum

amount of in school time for instruction. Several factors affect
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how much of this scheduled time is actuaily used for instruction.

First, the time scheduled for instruction ﬁay be used for another

purpose, such és,a field trip, standardized testing and special

school assemblies. Second, .the time sCheduled-may be ;outihely

o

reduced by late starts or eafly endings. For example, in one math

class in a Maryland school which was scheduled for the hour

o -

-before 1unch, the first ten minutes were typ1c311y used to col-

lect lunch money while the last ten wele used to line the stu-

'dents'up.for lunch. Third, the mannef in which classes are sche-

duled for instruction may reduce the amount of scheduled time.
Iﬁ particuiar, the change in recent years in elementary schools
from a geif-contained classroom structure té a,deﬁartmentalized
struicture reduces the amount of time available for instruction

because it takes time to move students, especially young stu-

dents, from one paft of the school to another. Thesp transition

times typically come out of time once reserved for instruction.

Available Minutes and Time Used for Instruction

Once instruction is underway, the actual minutes that instruc-
1 ’ » . . :
tion is delivered depends upon how the classroom is organized for
instruction, including the grouping practices, the instructional

strategies, the size and ability distribution of the class and

~other factors such as the number and length of interruptions and

[:4

the teacher’s skill as a classroom manager. To illustrate how

these factors may work together to determine the amount of

instructional time to which a student is exposed, we present

1¢
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-

hyﬁothetical time usages for a classroom using whole'groﬁp and

sub groups for instruction (: see Figure 3).

During whoie‘claés instruction, non—insfrucfional time is used
primarily to‘preéafe students for the gay'a 1esson, to handle
-interruptions or digciplinary prdblem;, and to prepare students
for the transition to the next activity. The use of subgroups
entailé a_somewhat diffe:ent use of time as procedural time must

be used to regroup students and for the teacher to switch across

groups.

This eﬁample points out how grodpimg practices affect the use
ofhinstructiénal time. This example also raises fhe question,
- L ‘ . ,
which'is'considefed in morg detail lé&ter in this paper, of how
time use may provide insigﬁts into understanding the effective--
ness of various insttuCtiongl strategies. As will be discussed
sﬁﬁsequently, khowledge about the appropriateness of the time use

as well as the duration of time is needed to inform this discuss-

sion.

o " Studies of the amount of instructional time used suggest that
instruction may ocpupy‘at‘most'60'percent of the school day.
Conant (1973) suggests tﬂat.about 92 of the 300‘minutes per
schooi.day'were actuaily used_for.instructién. Park (1976) docu-
;ents that somewhere between 21 to 69 percent of the school day

was used. for instruction in the classes he observed.

e
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Cusick (1973) found thht over 200 minutes of theinchool day in-
o ne high school were spent on procedural or maintenance tasks.,

Summarlzlng the dearth of academic act1v1ty, Cu61ck states that
"the time spent actively engaged with-some teacher over a matter

of cognitive importance may not exceed twenty minutes a period

PR
™t

-for five periods a day. This is a high estimate. I would say

that if an average student spent' an hour to one- and-a-half hours
involved on subject matter--that was a good day" (Cusick,

1973:56).

Frederick (1977) documents that interruptions, procedural

activities and other non—academic matters are extremely time con-

suming within the classroom. He po1nts out that low ach1ev1ng
classes are more likely than h1gh achieving classes to be

involved in these non-academic uses of time.

Instructional Time and Student 'Engagement. . ‘ .

“Student On-Task Behavior

Given that instruction ié actually taking place,”thé.final
déterminant'of 1e#fning,fime is the amount of time a studeht payé
attention. Interest in student’affention dates back a? least to .
thé sfudies of classroom énd teacher efficiehéy-in the 1920°s.
These early gitention studies used groﬁp_attention acﬁres,
obtained by watching the eye involvement of the studunt with the
teacher; and were ihtended to.réte teacher effectiveness. Shan-
non (1941) questioned thlB technique and conducted an experiment
to test the falllbllty of the connection between attentlon and

1o
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learning. An unfamiliar story was read to the class and atten-

tion was observed at the exact time that key ideas were pre-

sented. Examirning the correlation between answers on multiple

choice items'deéignéd fo ;eét these key~idgas and attention dur-
ing presentation, Shannon.cdncluded thét group attention scores
wereAnot.valid indices of student learning or tea;her effectiQe—
ness. |

One reason for this may siﬁply be. that eye involvemen; of the
student may”be a hisleaaing indicator of actual involvement.
Students can'have-their ey es on the te#chet and still not be'pay—

ing attention. Overt measures of student attention made by beha-

vioral observers cannot readily distinguish between this situa-

‘tion and the one in which the student is actually learning

something; Covgrt measures at specific critical junctures, which
ask,the student to recall what the lesson was.about (such as sﬁi;
mul ated fécall téchhiques) gét around this problem. Ande;soﬁ
(1973) compared the estimates of on—tasknéss obtained with overt
and covert measures and found a reasoﬁabie correspondence between
the two. However, Anderson notés that the correspondence was
influenced by tﬁeémode of insfruction—-agreement was highest dur-

ing teacher lecture and lowest during seatwork.
Variations in On-Task Behavior

Several recent obstrvational studies suggest that students pay

attention to instructional activities about seventy to seventy-

five percent of the time. BTES observers coded'whether a student

. 1 .
LS
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wasMbn or off task during instruction and obtained on-task behav-
iorfespimates of .70 and ;73-for grade 2 mathematics and reading
respectively and .73‘and .75 for grade 5 mathematic¢s and reading.

Similarly, Karweit and Slavin (198l) report engagement rates of
. ’ . " .

.78 during méthematiqs instruction for both their grade 2 ‘and

grade 5 samples.  Good andeeckerman.(1978) found rates between

.66 and .78,

Variafions_in the amount of time-on-task océur across days;”
across students, and across claésroom31 The critical question
is--how much of the variation in 6n-task behévior is due to dif-
ferénces between &tudents,'differences'betwgen classroom pr#c-
tices or due to day~to~day fluctuations? Sﬁrprisingly little
evidence exists on this important topic, probably because of the .
shortage of adeqﬁate data with which to address the issue. The
BTES data, which inciude multiple observations of a sizable num-
bervof classrooms and students on multiple oqcassions, could be

used to determine the relative impact of day, student, and class-—

. room factors, but such analyses- to our knowledge have not yet

been undertaken.

Student-to-S;udent Variation

*‘Sgudénts differ in théﬂaﬁéugf of,cimg that tﬁey spend engaged
in léarning. We know little about individual characteristics
related to high 6r low on-task behaviors, exéept fof the influ-
ence of aptitude and sex of student. A positivevassociation %e-

tween'intelligence or ability and on-task behavior has been docu-

ol
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mented many times (e.g; ~Laﬂaderne, 1967). Other studies have
‘shown a positive correlation’ between pre-testuscorew(e.g. Karweit

and Slavin, 1981) and on-task beﬁavior, whic% sﬁggests the con-
‘nection bétween on—-task behaviér and aptitudé. Ih_eleﬁenta:y
schools, at leaSQ, girls have been found to be Qn-task more than
boys. The scarcity of informétion-gpéut the'relationship of
individual factors to atténbion'may simplx’refiect the vieﬁ Fhat
the most important sources of student engagement ﬁre located
.elsékhere———such as in classroom organizational arrangements and

“

teacher management practices.

Day-tp-DayVVariation

1

In an observational study of fifth grade mathematics classes,
Rgrweit and Slayin (1981) found that students” timg-on—thsk var-
iea markedly from day to day. Some of this variation may‘be due//
" to differences in classroom crganization or content of instruc-

tion, but not all of it. Certain periods of the year, such as
before or affef holidays, may ,show marked differences from other
times of the year.  Students may bé more distraétible on days
when tﬂere is an important school‘event.(for‘examplé.a.school
assembly or spofts evént). For oldef students,'Mondays and Fri-
days may e#hibit peculiar "warming gp" and "winding down" pat-
terns, as do adult work .weeks. Although this variation may Be
simply treated statistically as fandom.noise, it is an important
'considerationvfpr the sampling scheme used in observational sfu—

dies (see Karweit and Slavin, .1982). For example, not all Obsei—.

. \"} ) ’ E
. X : . ) 'S
ERIC S 2.
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vations should be conducted on the same weekday because it is

likely that day of the week contributes to the variation in
engagementf

Classroom-to-Classroom Variation
N [

Thé BTES studf (Fisher et al, 1980) documents that some
classes show ave;age'aﬁtentiveness rates of 50 percent while oth-
ers have averages as high as 90 percent. 4Te@chef manageriai com—.
petencies, the composition of the classroom and qodé of iﬁstruc-
tiop are some classrogm factors affecting variations in oﬁ—task
behavior. Because ‘the mode ofvinstruétion is a manipulgblg fea-
ture of classrodm:oiggnization,,the differences in on-task behav-~
ior here are esbecially noteworth&. -Rosénshiné, also using thé
BTES data, foﬁnd_that engagement was 70 percent duriﬂg unsuper -
visgd seatwork and 84 percent during teacher-led discussion.
These differences are of some conéequenCelbecause.most of the
time (about 70 percent) in.elemeﬂ;ary classrooms ig spent doing

seatwork. This largelamount of seatwork is necessitated, at-

" least in part by grouping practices in which the teacher works

with a subgr&up while other students work independently. Thesg
findings have beer interpreted.to mean that whole group instruc- .

tion is preferable to subgroup group inqtruction. But whether

whole or small group instruction is better depends upon whether

the losses in time through gfouping are made up for by quélita-

tive differences in instruction. If the activities undertaken
during seatwork are trivial or inappropriate, and if instruction

in a smaller group is no better .than. instruction in a larger

2
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group, then grouping probably has ﬂeggtiQe results. On the'otherv
hahd, if grouping permits a better .match of pace of instruction
to student apﬁitudes and if seatwbrk is appropriately designed,

then there are probably benefits of grouping.“

The Relative Impact of Days, Hours and Eugagement Rates on

Learning Time

As figpre 2 depicts, learning time‘results f;om'the conversion
of'theﬂnumber of days allotteq to ﬂhe'nuﬁber of days attepded,
from the reduction of the length of the school‘day to the frac-
tion of the daj used fdr instruction)‘andyfrom tﬁe shrinkage of
ailocéted<instruction;1 time in a ﬁubject.to the”timé engaged in
learning. Each of £hese conversions reduces learming time ‘appre-
ciably. Because'discussipns of engagement with learning fééuﬁ on
the individual student, it sometimes inappropriately appears fhat
the major s;urce of variétioﬁ in engageheqt is the individual Q.
s;udent.‘ ﬁowever,-student éngagement is the final point in a
long chaiﬁ.pf educational events which produce varigtion in
learning ﬁiée. Figure 4 illustrates how variations in the ;mount
of speciéic fime.factors affect the amount of learning time avai-

lable.

-~

Aésuming that a schooi day of six hours was held fo£,180 days,
the maximum amount of insiructional time would be 1,080 hours.
. In Ehe second cblumn of Figure %, this figure is redﬁced by
attendance of 140 days (top) and 170 days (bottom), yieldingv840,

hours and 1020 hours respectively. Next, the time is reduced by

ERC 20
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the non-instructional usés of school time, including scheduling

of‘other events, interruptions, and any other préctice-which ™,
reduces time aG#ilable, either intended or not. Using estimates
of instructional time of 3 and 4 hours ot the sixkiand attendance
6f~l4Q‘tnd 170 days, produces a range of instructional hours from
420 to 680 per year. Finally, to see the effect of engagement

with'learning on the number of hours of instruction, we set the

,engagément ratejtb be .75 and .90. These engagement rates pro-

{

duce a range of led?ning time from a low of 310 to a high of 612

hours per year. The last column indicates the fraction of the

total time represented by on-task time. PRy

» ' FIGURE 4 A%OUT HERE
¢ -

This conversion exercise emphasizes the multiplicity of fac~
tors that produce student learning timet In many respects, stu-
dent time;on-task, despite puf.present focus on it, may be the
least interestirg policy variable of tHe lot. Many factors which
affect a student”s engagement with learning--such as sex, apti-
tude, aﬁd interest in the subject-—are either not possible to
change or are diffitult to change. Moreover, instructional prac-
tices, oiganization;l arrangements'ahd student absenteeism are.
shown to have quite :sizable influences on the amount of learning

time available.
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STUDIES 'OF TIME AND LEARNING
7

Although engagement time or time-on-task may not be the only

’

time variable of interest, most recent studies of time and learn-
‘ ;
ing have focused exclusiyely on engaged time. In part, this
interest in student engagemént r;flects an awareness of the dif-
fitulties inherent in detecting effects for such global time mea-
sures as days iq the school year and hours ip the §chool day. It
also reflects.a very sirong convictiéﬁ that the amount of time
.actéQely engaged with learning must be an important predictor of
:the.amount of learning which occurs. For example, Harnischfeger
and Wiley state ";t i; incohceivable that more schooling, other
relevant yariables being considered; will nbt produce more learn-
i;g" (Harnischfeger and Wiley, 1976, p. 18). For many, the evi-
dence linking time-on-task to achievement is a closed issue.
Thug, Borg”s review of the Beginning Teacher Evaluation Survey
(BTES) study :Bncludes "There can hardly be any doubt, however,
that a signific;n; effect is present." Similarly, Sirotnik
(1982) examined teacher practices that promoted high time-on-task
and asserted that "...the link;up between achievement outcomes ﬁ
and quantity of instruction will not be investigated here; i£ has
already been documented elsewhere." Perhaps Brophy.bestléummar-
izeg the acceptance of this fact énd fhe impat{ence to mové on to
new research endeavors as he ﬁrges us to "move beyond the now .
yell established relation between time-on-task/student engage-
ment/teacher management hgills and student learning...at this

point we no longer need to replicate these findings; instead we

need to go beyond them in order to observe other relations."

2
w
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But, there are diséentingnviews. Frederick and Walberg,
. .

reviewing the existing studies‘éf time and learning sugges\ a
rather temperate view of the imporyance of time: "time devoted
to school 1earning.appears to be‘ﬁ modest predictor of achieve-
ment." ' Kepler, evaluating the uﬁility of the influential BTES
vstudy, suggests that because of "the limited vision‘iﬂherent*in
the study and the inconciusive nature of the findingé, a legiti-
mate, response would?Pe to postpone discussion until further
research ié completed"” (Time to Learn, p. 153). GEarlier studies
suggested that the time aﬁd learning linkage was conditional
(Husen, 1971) or questioﬁned the magnitude of tﬁe importance of

-

time factors (Karweit, 1976).

’Thus, al though there is ?onsiderable evidence and support
faworing the view of the importance of time-on-task, there is
enough reasonable doubt about tge generalizability of these stu-
dies and the magnitude of the effects to warrant a careful review
of the evidence and an evalution of the methodology that produced

it. This 1s the purpose of the next section.

sy . N

The Beginning Teacher Evaluation Study (BTES)

The Beginning Teacher Evaluation Study (BTES) is probdbly'the
most widely known study to examine the effects of time oﬂulearn—
ing. Becauée of the jmportance of thig study and its findings,
we will aédress this study firsi and iﬁ some detail. Details of
the original statistical analyses are not presented im the usu-
ally referenced summary report (Time to Learn), we therefore pro-

vide these details in tables 1-4 in Appendix A.

' 20




. |
o 1
PAGE 22

During the six-year project, four separate samples were stu-
died (known as Phase II, Phase III-A, Phase III-A Continuation

and Phase III-B). The last of~the;e field studies is the oné to

i
be considered here. From a set of volunteer teachers, classrooms ) ,
were selected which feli iﬁgo the 30th to 60th percengile range
on reading andfmathematics test; that were designed specifically
for tﬁis study. Withi? these classrooms, six students (three
males, three fcmales) were selectéd fQ& observation, éroducing a
final sample of 139 second-grade students in 25 ciassrooms and
122 fifth-grade students iﬁ 21 clasqfooms; Achievemgnt data weré
eollected in Oqtoberk1976, ﬂécember 1976,;ng 1977, and September

1977. ~The inter~tzast period, October to December, is referred to’

as the A-B period. From December to May is referred to as the

B-C period. The results from the B-C period are of pnimaryh B o
interest here. During this\seventeen-week'period, time allocated

to feading and mathematics instruction was documented in teach-

r ers’ logs. Specific content categories within subject matters
g were coded (e.g. mathematics speed test, decoding consonant
3 g ‘

L]

blends). The teachers recorded the allocated time per content
and per student for each school day durihg the 85-day inter-test
peribd.

3

Observations of selected students within classrooms took place

for a complete day. In most instances, each classroom was
Q 3 N .

o

. observed .about 15 times. Targeted students were observed once
.. .every four minutes to gauge the'activity; the content area, 'the

" student”s engagement, and level of success.
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..The obfaihe; engagement fate and éuccess rates are global mea-
surSs of stuaent engagement duringﬁreading and language arts o;
mathematics and not duringvspecific gubcontents. Thus, engage-
ment rate ahd percenf easy gnd hard are the same within each

grade x subject quadrant for a particular student.

a2

The posﬁ— and pretests Qere designed especially for tﬂis.study
to test what'ﬁa% taugﬁt during the ihter}est'period., The allo-
cated minutéu.are’the_numSer of minutes,“ffom teachers” Iogs;'
that instruction occurred in the particuia; subtests. Té covert
thesg minutes into the number of minutggzper day it is necessary
to Aivide by the numﬁer 6f'd#t# days in the study. Although
there were 85 possible data days during therB-C period, the;
actu#l nhmbe£ of days with data iéwapprecigbly sméller. For
grade 2 reading, there were 71.5 datg days,'fqr gréde 2 mathemat-

ics there were 65.6, for grade 5 ;eéding there were 55.7 data

. days, and for grade 5 mathematics there were 52.8 datﬁ dayé.

This loss of days came about either because scheduled instruction
did not take place due to field trips or other events, or because

observation did not take place.

The majdr findings of the BTES study which are of interest
here are:
1) The amount of time that teachers allocate to .
instruction in a particular content area is posi-
tively associated with student learning in that con-

tent area.

2) The proportion of allocated time that students are
engaged is positively associated with learning.




PAGE 24

3) The proportion of time that reading or mathematics
~tasks are performed with high success is positively
associated with student learning.

(Fisher, et al.,>1980;wp.715).

Separate regresﬁion analyses for gradés 2 and 5 for reﬁding/ - |
language arts and mathematics were cgr;ied,out, with the indivi-
dual as the unit of ;nlaysis. "ALT (Academic Learning Time) was
éntered into the regre?sion‘as four separate variables--allocated
timé, engaged rate,uﬁercentlof low-difficulty queBtiohs; and per-
cent of hiéh-difficultyvquestions. Theﬂ>the contribﬁtion, unique
and residual, to R'square was compared to a regression predicting
szttest by pretest alone;<1>vSeparate'analyseé wefe carried out
for each grade for‘e#ch sub-test using métched pr;;fest, time,
and post-test measures or 29 different fegressions (see_Tablé ’
.2.6, pp. 70 and 71 in Time to Learn). Borg, sumﬁarizing ﬁhe B-C
period résdlts, indicates that 41 or 35 percent of the ALi varia;
bles were significant. The residﬁal variances for the equation
ranged from ;03 to .21 (aferage .12) for grade 2 rea&ing and from
.01 to .22 (average .08)‘for grade 2 mathematics. For gra&e‘5
reading, th;.residuals ranged from .05 to .Zi (average .13) and
‘from .0l to .30 (average .l1) for grade 5 mathematics.

<1> The calculations for unique and residual variance are
detailed below. Given two regression models:

(1) POST = a+bl(pre)

(2) POST = a+bl(pre)+b2(alloc)+b3(rate)+b4(low)+b5(high)
The difference between the r squared of these two models
is the unique contribution to variance accounted for by ALT--al-
located time, engaged rate, low and high error rate. This unique
~contribution divided by the proportion of. variance unaccounted
.for by the pretest ‘score is the residual variance. The residual
variance thus indicates how much of the remaining variance was
accounted for by the ALT variables.

R
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Primarily on the Bagis of these ;esidual variances, we are
told that "a majoi fiﬂding of the étud& is that increasés‘in Aca-
demic Learning Time are'associated with increases iﬁ student

achievement" (Fisher et al.).

Another way to assess the significance of the ALT effects is
to take specific goalé'of iﬁproyement for achievement and @Bk
whaf amount of allocated time wduld‘be required to prodﬁce these
results. .Assume thét we wanted to increase the posttest score by
a quarter of a standard deviétion unit. Tovprovide some concrete
meaging to this example, this increase would cprrespdnd to about
25 points on the SAT test. How much extra time would have to‘be
allocatéd‘to'achieve these results? Consider thé results for
reading'comprehension in gradé 2 as an example. Based on the
regressibn.wéights computed in the BiES (sgé table 1 in Appendix
dures), an additional 60 minutes per day id time aliocated to
reading comprehension alone would b; neeQea to.increaBeA;cores in

this -area by .25 standard deviations.

Determinirng the amount of additional timé néeded'to.make not-
iceable'changes‘adds important'inforhation not sﬁggestéd by the
presentatioh of.residual varianceq alone. It sﬁgggsts that al-
though results are staﬁistica11§ significant Qramitic éhanges
would be réquired to increase achievemenf by :.quafter of a stan-

dard deviation. Of coursé, the BTES results are directed towérd

the collectivity ALT, which includes engagement rate and success
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rates. Suitable manipulation of the reg;essions could be carried -

out to suggest how simultaneous changes in all these Variables

would affect achievement.

These effects forvtime are likely to be Qverestimates; for,
several reasons. As noted earlief,kbecause pre-achievepenf,_
engagement, and post-achievement are all highly correlated, cont~-
rolling for fre-achievemeet is e¢ritical fo remove ability_effe;ts

from the correlation between engagement and post—achievement.

However, . part1all1ng out the effect of a third variable from ‘the

1corre1at10n between two other variables does not completely
remoye the effect of the_th1rd variable when the intercorrela-

‘tions are high and the reliability of the'contfol variable is

lese thah.perfect (see Lord, 1960). 1In other_words,‘because stu-
dents who tendvto be highly engaged are usually significantly
higher in ability than miﬁimally engaged claesmate83 controliing.
forAability will only partiaily'remove ability effects from the

engagement/post ach1evement correlatlon. In fact, the use in the

_BTES of short, cr1ter1on referenced pretests as control var1ab1es

may exacerbate this problem, as such scales would 11ke1y to be

- . ’ ' ! N : ' .
less reliable than longer norm-referenced measures, such as IQ or

etandardized‘test scores. Further, use of Vﬁercent easy" and
"percent Hard" as part of ALT almost certaiﬁly inflates the
uncontrolled effect of student ability on student achievement.
Because these measures are derived from,student responees tb

questions, more able students will obviously answer correctly

more often than less able students.

3.
Bt

P
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The problem of under-éontrolling for'prior achievement would
be largely solved by analysis of class means rather than 1nd1v1-
dual scores on all variables. Use of class means would focus the
analysis on classroom practices rather than on studeht-to-student
ability differences. Wpercent easy" and "Percent hard" for the 1» .

whole class might be infigenced by the overall class ability '

"level, but less so than individual students” "percent of correct

answers" would be influenced by their own abilities. Class-level

analyses were conducted in the BTES (Fisher, Dishaw and Marliave,
1980), and in fact show even less consistent or strong effects

for time.

From our vantage point, the most interesting finding of the

- BTES is that the connection between time and learning is as small

as it is. Given the carefulness of the study design and execu-

tion, it seems unlikely that measdremen; difficulties or problems

with implementation of the study are totally responsible for the
-minimalkeffécts detected, »Basically, we grgue that the BTES did
, not detect stronger effects for time measures on student. achieve-

ment because the effects themselves are weak, not because of

@

methodological or statistical artifacts.

Other Studies of Time and Learning
. by ‘

0f course, the BTES is not the only study that purports to

.show that time-on-task is related to student learning, net of -

ability. The‘fbllpwing section discusses several other time stu-

dies; in‘chronological order. Consult Table 5 iﬁ Appendix A for

summaries of these. studies.
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Edminston and Rhoades” (1959) study, although not intended to

addr. the isshe,of how pupil attention affects achievement, has

often‘been.cited tolindicate the positivg'effects of time on
aéhievément (see Bloom, 1964). Théy report the,correlation bet-
;een CAT égneral achievement and attention tb be.;58. Because
this-study>did not con§r01 for ability or intgllige;ce, partial
correlations witﬁ,this entering 1e§e1'controlled are not availa-
ble. As an exercisé, ue asqume§ ;vhypothetiéal prerteBg was given

which correlated .7 with the post-test and .46 “with attention.

These values are typical corrolations, observed in other studies.,

With these zero-ordeér correlations, the partial correlation bet-

ween post-test and attention bécomes +40. Looking at the }esultb
in terms of the amount of.variapce accdunted for by the attention
variabie iﬁdicéﬁes that attention accogntg'fo; about 1 percent:of‘
the residual variance. We cast Edminston and Rhoades’ study in
this framework to. show that the present;tion.df the zero-order

correlation of attention and achievement is deceptive, for it

‘implies a more important ef fect' than is indicated either by the

partial or by the increment to R square.

. Lahaderne (1967) examined the effect of student attention on
sixth grade reading and arithmetic achievement, controlling for

IQ. Attention was measured by observer .rating over a three-month

inter-test period. The partial correlations between attention and

post-test score, controlling for IQ, were significant in three of

the eight subtests, with a range of .26 to .3l. How important .

are these effects in terms of variance accounted for?  This det-

- A
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ermination requires making some assumptions. about the zero-order
correlations between IQvand post—-test scoré,'which Lahaderne does

not report. She does; however, report‘the‘other correlations

between attention; post-test score and IQ. Using the reported

'correiations, and the reported partials, we determined what the

gnréported correlations must have been. "This estimated correla;
tion matrix was then used to determine the unique and residual
variance accounted for ‘by ;he attenti;n measures, aTh;‘ynique
contributions hover around .04, with a maxiﬁal residual variance
accountéd for of .08, Lahaderne's;etudy ig-oftén cited as indi-

cating the importance of timé-on-task. In actuality, the par-

tials were significant in three of eight cases examined and

accounted for at most a residual variance of .08 and unique of

.04 jn the lhree cases.

Cobb“s (1972) study, which examined the relationship betweeh

~concurrent achievement and attention measures, is also frequently

cited. The attentiveness of 103‘students in five fourth-grade

classrooms was observed. 'The correlations between attention and .

achievement were reported to be .44 (reéding)-and .25 (arith-

metic). To assess what the partial correlations might have been

‘had an IQ or pretest been given, we Bet the correlation between

this hypothetical covariate and achievement to be .7 and the cor-
relatiorn between the covariate and attention to be .20, Using

this derived correlation matrix, partial correlations for reading

~and arithmetic of .43 and .16 were obtained. These partials pro-

bably represent maximal effects, given-the rather low estimate of

: r
L
«

¥
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the cOrrélatidn between attention 4dnd préteét used;wlThe unique- . | Z
amount of varianée accounted for by the time measure was atvﬁbst
two fercehp.' The attention ;core accounted for abouﬁ six percent

of the residual va:iance.

. Smith (1979)-uaea.dat§ from teachers’ logs in a pretest, time, / ///'

’ | " posttest study of éocial studiés achievement.. The regfes;ions ‘ ‘/

indicated‘that a11§cated time was not a significant factor in

post-test achievement. We computed the partial coefficient bet-

~ween allocated time and social étudies achiev;ment, yi;h'prior

ability controlled, to be .17. In terms of the unique and rgsif

dual variance explainéd, allocated time accouﬁts for 1 and 3 per-

'cent respectively, hardly impressive indi;ations of independent

éffects'éfvtime.

~

Tﬂe independent effect of Eime—on—task on the gchié§emént of
462 students in 23 classes was assessed in a study by Bell and
,Davidqon (1976); The gchievement tests were teacher—madé and
were specific to the contént of;instruction} Bell and Davidson
used observational indices of time-on-task and additionally. .
employed measures of IQ as a control variable. Anélyses were
carried 6ut separately for the twenty-three classes. They report
the parﬁials;between time and achievement,vcontrolliﬁg for IQ, in -
each class. In only thfee'of'the twenty—three‘claases.afe'these.
partials sighificant.. Using the correlations supplied in the

article and weighting these by the number of students in each

9

classroom, we derived a weighted correlation matrix across the
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twenty—-three classesf - From this correlaFion matrix, an average - -
partial corrélation of .27 was obtained between posttest and
attentiqn, controlling for IQ. In terms of ‘variance explaihed,
the attentioﬁ measure ac;0unted for less thén one éercen; of the

a

- c- . ) » o: j"; 3 L
variance both inh terms of unique and residual variance.

The studles of EQerston, Emmér,.and401emeﬁts (1980) pr&vidé
data on the 1mnortance of time-on-task for achlevement for Junlor
hlgh school students. Using content- specific Engllsh and ﬁath
tests anJ controlllng for CAT scores, the part1al correlation of
time%on—task and English score was computed to be .20, and was
.34 for mathematics. The unit ofkanalysié here was ;he class
(n=150). The unique and residual variance accounted for by the
éttention_variable was less than one percemnt for both readipg ‘and

mathematics.

iarweit and Slavin.(1981) report the effecﬁs'of student
engaged time from a pretest—observaﬁion-posttest Aesign where the
observation intgfval'was_about three months. Six mixed second
and third grade classes and twelve mixed fourth and fifth grade
classes comprised the samplé;_ withinleach class, the a;tentive.

behavior of six students was observed for a period of at least

ten consecutive school days.

An observation consisted of coding an activity, respomse to
the activity, and the content of instruction during repeated ol

thirty-second intervals. The activities included teacher lec—

ture, seatwork (with or without teacher involvement) and proce-

ERIC | 36
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dural activities. The coding scheme allowed multipie.activities‘
to be defined in one time irame, so that different activities_in
the classroom couid be coded. For exampie, a gronp of students
could be working with the teacher, while another group could be

working independently on seatwork.
, . . , \
The response category was coded only during instruction.,

a

Thus, if a student were engaged in a proceduralntask (such‘as
getting out a book or sharpening a pencil), on- and off~-task res-
ponses were not’ coded. Behavior was coded as off-task only when
the student was obviously not.attending, €eB e whispering to
another student, engaging in horseplay, sleeping, eto; Content
of instruction was noted by referring to the page number in the
tert or by recording a s mple of seatwork or boardwork. Achieve~
ment was measured by the mathematics subtest of the CTBS and by
chapter-specific tests. In regressions‘egaminrng the effects of
engaged minutes, inconsistent results were obtained. Significant
engagement effects were found in grade 2/3 for Jhe standardized
‘tests,'but not the chapter tests. Grade 4/5 had significant
effects for the chaoter tests, but not the standardized tests.
Translating the regression results into the time required'to
increase achievement by .25 of-a standard deviation indicates
that a 10-minute. increase in engaged_minutes would be'required

©

for grade 2/3. Recalling that students are on task about 70 per-

cent of the time, for this increase .to occur,.instructional time

13

would have to be increased from 46 to 65 minutes in this case.
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Rephras1ng the results of the study in this fashion suggests

how likely (or unlikely) it is that feasible alterat1ons in

learning time can produce not1cab1e7?bsu1te. Quite sizable

changes in learning time would have to occur before having a

detectable effect  on achievement.

Summarizing the results of thes: studies of time~on-task and

achievement, we found the engagement measures to be related to

~ achievement in the range of .25 to .58, Once initial abiliiy was

cdntrolled, the partial correlat1on between achievement and
engagemént was found to lie in the range .09 to .43. In terms of

the proportion of variance explained, the engagement variables

'

~were found to, explain between one and ten percent of the unique

| .
variance in athievement outcomes.
‘ Vo : .
Thus, looking at several studies of .time-on-task and achieve-
| , .

ment, it jis clear that the inconsistent r»"fects of time variables

\
on achievement_xnet of ability) are not unique to the BTES, but

~are generally feund in studies examing these variables.

.

"One ﬁight askpwhy it is worthwhile to quibble about effect
sizes and cons1s;ency of f1nd1ngs on a variable so obv1ously
positive and ben1gn in its effects on student achievement as

f1me-0n-task. We would note that very few negative effects of

a

time-on-task on achfeéement are found, and we would agree that it

would probably be‘helpful Qand certa1n1y not harmful) to encour-
‘\

age teachers~t \ml imize time ‘wasted and to try to increase stu-

.

dent engagement. However, as researchers attempting to discover

Ad - - R
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the critical'elements of classrqom practice, we must be clear
about where the str&hg effects really lie. For a theory of
classroom organization, it is of considerable consequence that
timejon—tasﬂ is so weakly associated with learning after ability
is partialled out. Ve wdﬁld argue that these findings poiﬂt

toward an explanation of classroor. learnming based more on accomc-

Y

. datiag student diversity in réadiness for instruction and rate of
learning and on quality 6§ instruction than on the gross éuantity
of instfuction delivered to or consumed by étudents. In btper‘ -
words, if time—onﬁtask is not a strong factor influépcing
achievement, then we must consider how quality and ievel of
ingtruction might influence learning. This is elaborated upon in
the next eection.

" CLASSROOM/SCHOOL ORGANIZATION

Grouping

;" A basic school organizational problem is how to organize group

. instruction given students of differiqg backgrounds and ahili;ies
(Slavin, 1982). Procedures to cope with student diversity
include assignment to classes on the basis of ability, grouping ,
within-clasées, anq individualizing instruction. Any giouping
decision af fects the distribution of teacher and student time.
These decisions determine the amount of time available for
instruction and the efficiency of the use of time during instruc?
tion. We do not subply a piecise definition of efficiency, éon—
ceptualizing it as the extent of the match between teacher and

student efforts, with a ‘good match implying high efficiency.

<«
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Figure 5 suggests the nature of time use under three different

forms of classroom grouping strategies --whole group, subgroup

and indiyidualized; There are two portionms to the time use con-

sideration: the amount of actual instructional time (deducting

i

classroom management activities) ‘and the efficiency of that

instructional time use. The three methods are argued to differ

Bl

in both of these aspects of time useé.

FIGURE 5 ABOUT HERE

For whole group instruction, 10 minutes is given as a typical
amount of management time in an hour of instruction. This time

includes any disciplinary, managerial or other time not devoted
to instruction. While instruction is taking place (50 minutes),

assume that the teacher baces instruction so that the middle’
ability studenﬁs can comfortably keep up with the lesson. The
efficiency of the'time‘usecwill be reduced because tﬁe pace of
instruction is ‘too slow'fo; the brighter st;dentﬁ ?nd too fast
for the sIower‘étudents. U;ing a ' hypothetical estimate, we set
the efficiency of whole'g;dup instruction to be .5, implying
that, bn average, inétructiqn-is apprppriate half the time. Mul-

E

tiplying the efficienc§ by the number of minutes of instruction

- suggests that 25 minutes of effective instruction occurs within

the hour.
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;ass1gned seatwork . Classroom management time is probably

L
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When within-class ability groups are used, the teacher must
divide her time between (among) the various groups. While the 1

teacher is teaching one grOup, the other group(s) are typically

gncreased as it takes additional time to form groups and to shift

attention among groups.

¢

‘Because the instructional groups are sm&ller and probably have
. “ 1)

afnarrower“fange of abilities, the eff1c1ency of the instruc-

tional time shOuld be greater than 1t is durlng whole—group

N
]

1netruct1on. However, in terms of the total use of 1nstruct10na1

time, there may be 11tt1e gain, glven losses in’ eff1c1enc1Es when

students work 1ndependent1y d01ng seatwork. Students tend to pay

v

_ less attention durlng seatw0rk and seatwork is often 1nappropr1—

ately des1gned e1ther be1ng *oo d1ff1cu1t or too easy or too
11tt1e or too much. Assuming that the net eff1c1ency is sllghtly
higher (.6), and that Lnstructlon takes place for 45 minutes, the

effective;ins;ructional time is very similar to that under whole

group ‘instruction (see middle part of Figure 5).

The bottdm-pqrtion of Figure 5 suggests how individualized
instruction ﬁight affect classroom time use. Although this form
of instruction takes more management time than either whole group

or subgrouping, the effective instructional time is similar

because the presumed efficiency of instruction is greater. The

instructional time is assumed to be more efficient both becasue
,studenté»can proceed at their own rate and because the level of

instruction is appropriate to their needs.

- 4
.o 9
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This hypothetical example suggests vh& classroom stﬁdies need
to focus on moieAthan the sheer amount‘of instructional time.
The same amount of instructional time will ﬁéﬁe different learn-
ing results depending up;n the efficiency.of that time use.
Different aﬁOunts of'instfuctiona1~time can ha§e cﬁmparéble
learning results depending upon the efficiency of the tiqg use.
The overall effect of any instructional technique depends upon
the outcome of the trade-off between quantitative losses (e.g.,
increa?ed procedural or management ti;e) necessary tolimplement
the technique'anﬂ qualitativé gains (e.g,; g?eatef gfﬁiciehcy of

instruction) from using the technigque.

Diversity

The basic objééﬁive in'grbupihg stuaenté‘wiihin a QlaBBrOOm‘Of
in assigning students to different classes on the basis of abil-
ity, is to reduce student divefsity 80 thaﬁ instfuction ‘can bef
made more apﬁrbpriate. _ﬁowever;L on—&ping'grouping practices.are

not necessgrily carried out to accomplish this goal. Hallinan

"and Sorensen note that teachers divide the class into equal-sized

- groups, irrespective of ‘the ability distribution in the classroom

"

or of qlass—éize. To maximize the épbropriatehess of instruction,
other grouping strategies which consider the divefsity'bf the
group would probably be more effective. - For example, one migﬁt
want to group the very low ability students into a small grouvp

while leaving the middle to high students in a larger group.

There maj be negative, unwanted effects of drawing attention to

the poor performance of the low group, however.

4.
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Reducingadivérsity within groups is important if subgrouping
is to have enough gains in efficiency to coﬁpensate for ingtruc-
tional time lost in managing grouping and seatwork. 'If within-

‘class groups are small and fairly homogeneous, instructional

efficiency is likely to be enhanced. The overall outcome of time

t

use, though, will deﬁend upon the balance b;tweenifhe gains in
efficiencies and'the.lossés in instructional timevand efficien-
.cies incurred because of seatwork. Students often have a.lower
engagement rate during seatworkﬁbecaUBe they areiﬁot‘direcgly
ipvolved with or 'supervised by the teacher. Although,ségtwqu’iq
prébébly‘not inherentlf_a'bad proéeduié) its>p;§seh£ ﬁée.has v
ﬁgny exﬂmpleé'of poor applicatidns: |

The extreme response to diversity is individualization in
‘which each student. proceeds at his or her own rate
through relevant materials. Diversity of instructional groupings

15 thus not a problemn, altﬂough management of méterials and sche-

dules is clearly problematic.

Curriculum . | ' ‘ v

Studies qf time ﬁse and - its effects have paid littie attention
~to how the natu;e of the subject,m;tter af fects the efficiepcy of
instruction. Many features of the subject ma£ter dgtermine»the
‘effect oﬁ.time; for example, fhe BTES focused on hoﬁ the diffi-
culty of the task affected achievement. Cumulativenéss, or the

degree to which learning each skill or éonqept.depends‘on mastery

of prior skills or concepts, affects time -use. Subjects such as
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mathematics are more cumulative than subject%-such as history.

The failure toc master a previous task will be more detrimental in

‘cumulative subjects (such as math) than in less cumulative sub-

.jects (such as history). Foi example, a student who does not

khow how. to multlply by a s1ng1e d1g1t cannot- learn from instruc-
tion on two-digit multlpllcat;on, while a student who retalned

nothing about the American Revolution could profit from instruc-
tion on the Civil Wer; This effect of curriculum is reflected in

the student 8. 1earn1ng rate.‘ Figures 6 and 7 auggest how incom=

R

.plete 1earn1ng at one time affects the 1earn1ng rate for a ‘cumu- -

'latlve.and less cumulative subject. ‘ . .

In Flgure 6 a student experiencing difficulty keeplng up with
the class 1is learnlng a non- cumulatlve subJect.' The student” s
success at learning what ia taught‘durlng the interval ¢t toi +1

does not depend directly upon what was learned in the previous

interval. Thus, the .student”s tearning rate .is unifor~w across

the instructional period. The student experiencing difficulty

mlght have a lower learning rate than other students, but could

learn each new concept equally well (or poorly)
|

FIGURE 6 ABOUT HERE

In Figure 7, the student is learning a cumulative subject. What

is learned at one tlme 18 highly dependent upon vhat is mastered

[
v

previously. In this case, the 1ncomp1ete learnlng at one 1nter-

val carries over to the next, reducing the learning rate at each

4.
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sﬁdceeding interval. Thus, the learning rate for a student who-
is experiencing‘difficulties‘declines over time, and at some

point the student may stop accumulating khoﬁledge'altogether (see

s

"the right hand panel of Figure 7, where the learning rate goes to
ze;o and the amount of learning stays the same).

Thus, a student”s learning rate in a particular subject may

depend not just upon his attention level and effort, but on b%e

nature of the subject matter being studied as well. ‘Spudenté may

therefore have different learning curves depending upon the
‘nature of thé_éubject matter as wellﬂqs,théir aptitude.  for the

[

‘subject.

FIGURE 7 ABOUT HERE

Instructional Pace.

‘ . \ . ‘ : 4
The pace of instruction ie a primary element 'in understanding

. i . .
classroom time use. Pace deterwines the amount of material that

can be covered in a given span of'time. In addition, the pace of

\

instruction affects the apprbpriateness of instruction for a stu-
dent. If instructional pace is too fast, the learner will not be

able to master new material. Similarly, if the pace of instruc-

tion is too slow, the student will not learn at an optiﬁal rate.

The mismatches between the pace of instruction the student needs
"and the pace of instruction-delivered reduces the efficiency of.

instruction.
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Figufe 8 suggests how efficienéy of'ipstruction is affected‘by
student needs and ingtrﬁctionai pace. Maximum efffciency occurs -
when the ﬁace of instrpctibn is most appropriate-- when the stu-
dent;s level ‘of information about the subject, or ability to "
undefstand the subject, is about Qhere the féacher thinks it is.
When the student knows less than the teacher.expectsvor whén the
student Knows more than the teacher expects, effi;iéncy will Ee
reduced. .In~Figufe‘8, the x axis represents the differencavbet—r
ween what the student knows and what ;he,teaoher expects the stu-
denf to know. The y»axis fépreéents student efficiency inslgarn-
':ing, éﬂd'iS‘ﬁax#mized wheﬁ teaching rayé aﬁd:sfudent-kquledge.
ievel aré matghéd,~buthis diminisﬁed'On éiihefgsi§e of.;his;

point. o SN

»

FIGURE 8 ABOUT HERE

The nature of the curriculum also affects mismatches between

teacher pace and student ability to bemnefit from that pace. In a

less cumulative subject, such as history, knowing less than the

teacher expects will not have the same cumulative impact as in a

'
-

'subjeét such as math.

The primary determinants of instructional pace are-the amount

of time which can be allotted to instruction and the diversity of

the group to be instructed. Given that a specific amount of

material is to be covered in a certzin time, a specific rate of

4¢
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~impossible to distinguish between instruction which is needed,
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instruétion must be used. It is not clear if tea;heré makeideéi-
sidns about COverage and pace aﬂd then allocate time or depide on
the time &nd_then determine pacé and coverage. _Teéchers' deci-
sions cénce;nihg instructional pace are ndtvwell understood, but
the distributiqﬁ of ability in the classroom’apparently condi-
tions how teacﬁers pace instructioh:_ Dahllof (1971) concludes -
that feachers pace their ,instruction &0 that the bottom quarter |
of the ability distribution wil& not be lost. This pacing level
implies that efficigncy of instruction is-very much reducea dur-"  °
ing whole group instruction for the more able students. Barr’s
(1975) study confirﬁs$that'£he pace of instruction differs in

whole group and small group instruction and that more able stu-

‘dents pérform»be;ter when instruction is delivered in.-homogeneous-

subgroups, so that a more rapid pace of instruction can be used.

This discussion hints at the difficulties in offering gross

amounts of instructional time as an explanation of learning dif- .

ferences. " Unless the necessary classroom conditions which influ-

ence the effect of time on learning are also considered, it is

instruction which is not needed, instruction which is irrelevant
and instruction yhich"is appropriate. fPaying‘perfect attention
to a poorly organizéd or incorrect expoéition on a topic.obvi;
ousiy does not affect learning the same way ns paying attention
to an gxcellent appropfiate léctﬁret Learning depends upon both
étudent atteﬁtion and.apprgpriate instruction. These two ele-. |
mentq--attentibn_gnd appropriate‘instruction--depend upon pacing,

grouping, diversity and the nature of curricular materials.

4: a_
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This:view of classroom learning suggesté some shortcomings of

our usual approach to thinking about instructional time and

. . LN ) ’ ) . : ’
organizational arrangements. First, the usual models do not cap- -

‘ture the interactive nature of teacher and learner pursuits. For

eiample, in studies of classrooﬁ tiﬁe use, teacher pursuits are
seen to affect studeht activities but not vice‘versa. 'Seconq,
the interactive nature of learning whiéh we are suggesting
implies that the factors affectiﬁg iearﬁing vary in time and that
these v#riations are impértant for understanding the classroom
instrqctional»préceés.“‘The_next section discusses the dynamic
and‘interactivp naiﬁre of classroom learning in gréater detail.

A DYNAMIC VIEW OF LEARNING IN CLASSROOMS

3

A dynamic view of learning in classrooms assumes that the fac-'

ﬁors affecting clasgrqom‘lea:ning vary in timg énd‘thaf Pn-ggiﬂg
evehts in the classroom affect'this variation.”>The‘1§arning rate
of an individual{student, the ppimary detgrminér ‘of amount
learned, varieg during any'lesson, depending on the attentiveﬂeée
of the learner and the aﬁpropriaténess of instruction for‘the
learner. ‘We can depict the attentive behavior of a student as in

the top portibn of Figure 9.

FIGURE 9 ABOUT HERE. : -

The learner may drift in and out of attention depending upon

interest in the subject, distracﬁions which are present, and

_whether he or she rneeds to pay attention. Similarly, instruction.

FRIC
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may vary in terms of i;s appropriatenegs or inappnopriatenéss
dependihg upon“whethér‘the learner kngvs the subjgct matter, )
whether iﬁstruction is too fast or too sloQ, and whétﬂervthe 1es;
son is poorly arghhiged . (See the middle'§0rtion of Figure 9.)
fhe basic‘assumptioq about cléssroom,learning mdde here is pimp1§
th#t Iearning.occurézwhen the stﬁdent isAattending to appropriate
instruction. Engagement and app;opriate.instruction must simul-
taneously occur Sefore’legrningrcanytakg plaqe. in Eigurew9 e
(bottom pbrtion) we display "learning time", or the iimes when
%ﬁtention end the app;opriate 1¢ve1 of instruction coincide. Thé
fact that 1eafning depends ﬁpon the jointvoccﬁrrence of engage-
ment and needed ingtruction-mean; that to understand the éffect
of attention, or of apﬁropriateness, their simulganeity must be

.

considered.

Stuaenﬁ'attention ;pd ghe‘quality ofvinstructionvwill vary
during any~instructiong1 session due éovbpth their muthgl depen-
vdéncé-upon one another and their~dépendénce upon other ihst;uc—. nj//
»tidnal énd cl#ss;bom organizationéi«;ariables. InstfuctionaI | o
pace; for example, is like1y to vary within an instruétion;y.
group- and across instrﬁctional groups.r Teacher decisidﬁs fégard-
ing instructiohalvpace are likely to'Be_gdjusteq as the teacher
. perceives how welliot poorly the cla}s is receiving instruction.
Inattention to the lesson is probably one key way_that the
~teacher determines that an'alte:ation in the pace or the topic of
instruction is needed. ~In this way, attentidn is both a conse-

quence and a determiner of instructional pace. . Other elements of

ERIC - . 4y
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classroom instruction, suéh as when to time a transition to a new
‘topic or when to take a break‘, are‘no doubt cueé by the: atten-
tive level of the s;udents; Thus, instruétional decisions by the

teacher are influenced by on-going classroom uses of time and

vice versa.

Teaching and learning are simuléaneously determirned. A major

‘difficulty with present studies of time use is the failure to

appreciate the significance of this simultaneity for uﬂdersténd-"

ing clpésrooms. Although models of learning in classrooms point

]

to the centrality of teacher pursuits and learner activities,

-

' ' v : - .
.they do not point to their mutuality of definition. For example,

in the BTES model, teacher activities determine student activi-
ties, but not the other way around. Similarly, in thef&iley-ﬁar-
nischfeger model, teacher activitigs Qeterminebpupil pursuité,
but not the other way around. Because it is ghis givg and take
‘between teacher and étuden;s whiﬁh.qéfines the character, cli-

mate, and operation of the classroom, tHis,interdependence is a

significant ﬁargaof what makes a céassrobm tick. "We argue here
thét‘it.is this mutuality ef teaching and 1garning which must;be'
at the heart of any useful model of claésroom instruction. Given
this foéus, it is natural to ask, for exampie, bhow teacher deci-
sions about time use, grouping practices, or. pacing of imstruc-
tion get modified, abandoned, and.realigned in the face of the

éveryday business of 1nstruct1ng thlrty or so students. Central

to our understarding of these myrlad and\\bqfus1ng detalls of

classroom life is an uncomplicated view that.learnlng depends
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- upon agtention to appfopriate instrucpionh The maze of interac- | 2'
. 4

tions of students with each other, with their teacher and with ‘

the curricﬁlum,'méy become more understandable and more predicta-

'

ble if we wander through it with a useful guide. Such a guide

must g&gconsiderably.beyond our vr'esent concerns with sheer

amount of instructional time . The present paper is a beginning

. attempt to deécribe some needed elements in future considerations

of time allocations and their effects on individual learners.
SUMMARY AND DISCUSSION”

It is widely believed that recent studies of time and learning

have produced conclusive and appreciable effects for time on

learning. It is difficult to .argue with this almost definitional’
assertion that more time produces more learning. Given the com-

monsense nature of the assertion, it perhaps is most surprising

that so much attention has been paid to it.

Névertheless, the review conducted here concludes that, by a

o i
variety of criteria for the importance of an effect, the most
as;ounding‘finding relating the effects of time-on-task to learn-

“ing is that the effects are as small as they are.

Even had the effects been significant in every subtest across
all grades, the results could not be interpreted to mean that all

the variance accounted for could be actually manipulated were

Ny

»

time allocations Ehanged; It is hot clear how much of the véria—'

tion in time-on-task is actually open to manipulation. 'Stufents

i
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differ in their willingness and.tendenéies to stay on task. Some -

of this vatiatioh can p;ob#bly be altered, but certainly not all’

of it can be. Similarly, te;chérs useitime well or poorly. Some
~ teaéhiﬁg bractices may use time more efficiently, bﬁﬁ;eveh with
the same teaching.techniqﬁes, some teachers wfll simply be more

[y

+ efficient in their time use and more aware of what is going on in

their classrooms thad will other teachers. Thus, like student
variation in engaged time, teacher variation Ja the use of time

is not entirely open to manipulation.
. ) A

Aﬁso, the sources of différénces in time~on-task may not be
I uniform; makiné gksen;rxon of time-on-task a léss general.enterw

prise than it first appears. . The factors résponsible for loss of

learning time in one classroom may no;'bé.pfbblematic in another
i classroom. ° For_example, Karweit‘and 3lavin (1981) decompose the
number of scheduled minu;eétfor glassroom instruction into
minutes lost to instruction_and minutes used for instruction.
Thé sod£ce;‘of the lost minutes were shown to’véry across the
classrooms sfudied, in sgme instances being heavily dependent on
the inattencion of .the student, and"in others being determined
more by intrusio;q into the;schedple caused by late starts or .
early closings. |

Despite the weakness of these effects for time-on-task, the

emphasis on time has been fr.'ui_tfql.c ngeral impoftant findings

have emerged from these studies of time and learning; findings

which are likely to have genuine impact on teaching practice and

school organization in the future.
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The Noﬁ-standard Nature of the School Curriculum '

- The topics which are covered and the emphases given gpem.are
apparently greatly determined by individual geacher preferences.
The BTES} fof example, documented seven~fold differences in allo-
catioﬂ times to topics in the mathematics curriculum. Such dif-
ferences may‘reflect.differences in needs of fhe students. or may

. 8imply reflect what the teacher thinks is importanf to bé
.learned. The experience of being a fifth-grade stﬁdent is cer-
tainly‘not.ﬁhifofm. Although few wouid seriously consider iﬁstif
tuting = naéional curriculum, schools and their teachers ‘could
assess how time is 'allocated to particular toéics'to s;e_iﬁ this
allocation is in line ;ith their priorities. Befause part of the
meaning of professionalism for téachers'is probably rooted ‘in
this éense of fontrol overrwhat is taught and h;w it is taught,
‘this érea is fraught with pdtentiai for'conflic;. ‘Nonetheless,
an und%rstanding'of how such differences}in time allotments a:isfv
and anéassessment of -whether these differences are intendéd or,

are arbitrary is an important determination for schools and their

teachers.

The Non-Instructional Use of the School Day

A consistent finding emerging across che studies of time in
school is that & limited part of the school day is actually used
- for instruction. Estimates differ, but studies basically indicate

T that about half to sixty percent of the school day.is used for

instruction. No one wants to turn schools into humorless, time-
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driven factories where students and teaqhé}s are .working cons-
tantly. On the other hand, it isn”t at all clear that a more
business—1like and serious appioach to, the use of time would harm

the students” or the teachers” view of why, they are in sckool in

B

the first place. Such a trivial, imnovation as making eure that
classroom instruction is not interrupted unless it is really
necessary, for example, may give teachers and students alike a

sense of the importance of classroom time. Such a sense of seri-

.

ousnéss of purpose is the first step toward a .recommitment to

£

public education. The introduction of new ways of organizing

-

elementary schools, such. as departmentélizatioﬁ,,shbuLd also be
looked at from thé standpoint .of time. Do the gains from thig .

‘'method of organization compensate for the losses in potential

instructional time?

v Ié)ig highly likley that schools and teachers are'unaw;re of
how the& Actually spend the school day. So much energy is devoted
to surviviing through the day that'litple reflectiovn can be made
on whether the day.was-spent dbing what was plénhed or needed. >
. B; simply making teachers more aware of how instructional time
gets efoded, they may be able to adjust their activites accord-

¢

ingly.

Instructional Practices Related®to *Efficient Use of Time

e

One finding from the time studies which is frequently dis-
cussed is the lack of student attention when not directly inter-

acting with the teacher. Seatwork is a necessary response to

ERIC p R 5. -
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grouping practices in which the teacher épénds some time'in
direct ihvoivement-with one grouﬁ of students ﬁhile other groups
are working independently. - The fact that indepen&ent seatwork
has 16;er engagement rates has been of fered, or implied, to just-
ify whole g;oup instrgctioq. We should be cautious about carry-
ing this interprétation of lowvengagemént during seatwork too
-far. If seatwork is carefully designed and is appr;priaﬁe to the
level of the student, then grouping may be a mére éfficient
method than whole grpuﬁ ins;guctioﬁ. Barr“s (1975) study of
grouping Qithiﬁ théAclassroom suggests that groupiné is superior
to whole group instruction, primaf&ly becauﬁe the pace of . -
instruction is ﬁore appropriate; The resolution of this issue
must take on ‘a mofe serious discussion than a simple noting of
ghe fact ;hat séatwdrk is often inappropriﬁte and that students
att%nd less during indeﬁendent work than while the teacher is
directly invélved with them. ATHe is;ué needs to consider the
relative effectiveness of the two mpdes of instruction balancgd
by the losses in-quantity of i;structioh ﬁeceﬁsary to achieve the
effectivness. Moreover, justifications for one method over
another on the basis bf.presenn practice may be misleading.
Seatwork is not intrinsically a bad al;erngtive to listening to
the teacher; it may simply be designed poorly at pfesent. There
may be a place for independent work in wh%ch studepts ilearn’ to
benefit from and qorreﬁt their own mistakes and to‘figqré some-
thing out for themselves without beipg pointedly told. A careful

and sytematic examination of grouping practices, pacing differ-

-

/



- ences and student attention is needed to inform this basic ques-

tion.
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Notes to Accompany Tables 1-4

The calculations of the amount of time needed to yield a .25
standard deviation increase in the depeﬁdent vdriéble were
accomplished by setting thg new level of the posttest score
to be the old posttest score plus one duarter ofrits'stan-
dard deviation. ' Using the regressioﬁ'reéults, the value for
allocated tipe‘néeded to produce this posttest score was
found, éssuﬁing‘the felationships among theiotherlﬁariables
were to remain unchanged. The equivalent.hinutes per ,day is
given unde;neéfh Ehé»mewly compﬁted‘allocated times. These
were obtained by dividing the allocated minutes by the num-

ber of data days in the B-C period for that grade/subject.




Table 1

) Regressions Analyzing the Combined Effects of ALT
Variables on Reading and Language Arts Achievement in Grade 2
BTES Survey B-C Period

Content Category Pre Alloc Fngaged Low High Variances Allo.cated |
for Pos_tachievement Post Intercept Test . Time Rate Error Error Pre Ach Time to )
Preachlevement and X ep X X x X X Unique " Produce . :
Allocated Time s.d. s.d. b s.d. b s.d. b s.d. b s.d. b Residual Post test + .25 sd
Total Comprehension 11.5 6.8 760.0 74 .50 .02 .32 4220
(7.0) (6.3) (319.8), (.10) (.18) (.03) .03 (rO M. D)
. 3.57 ) .55 .0005 2.0 5.1 -10.0 .04
Decoding Blends and 24,7 18.9 351.0. .49 R43
Long Vowels (6.5) (8.8) (255.9) . .09 (12 M. 2)
6.33 L4b %0033 9.5 5.0 -31.7 .18
Decoding Variant 8.2 5.5 50.1 .12 267
Consonants (4.8) (5.5) (67.9) . , .11 (5 2)
-.64 .22 .0056 4.7 7.9 -4.9 .12
Decoding Complex 9.5 . 6.2 394.9 .47 1166
Patterns: Spelling (5.0) , (4.7) (303.3) . _ .12 (16 ¥ 2)
Time -2.17 .58 .0017 2 5.1 7.6 <11.6 .22
‘Word Structures: 17.5 13.2 258.8 .49 843
Meaningful Units: (5.0) (5.6) (184.5) . : .01 (12 M D)
: . 7.35 ©.0021 .0021 1.3 2.2 ~4.4 .02,
Word Structure: 5.4 3.0 68.5 .09 154 .
Syllables (2.8) (2.7) (81,5 S W13 (2¥2)
. 1.85 .17 .0085 1.3 3.3 -9.0 7~ .14
Total 90.7 61.9 4475,2 .68 10507
Reading © (30.4) (32.1) (1056,8) . .05 (147 ¥ 2)
.68 .0013 20.6 22,1 -87.3 .15




Table 2

. -4
e : Regressions Analyzing the Combined Effects of ALT
Variables on Mathematics Achievement in Grade 2
BTES Survey B~C Period

~

N
‘ Content Category : Pre Allocﬁ’ Engaged Low High -Variances Allocated
®or Postachievement Post Test * Time Rate Error Error Pre Ach Time to
Preachievement and X Intercept X X . X X . X Unique Produce
Allocated Time s.d. s.d b s.d. b s.d b .s.d. b s.d b Residual Post test + .25 sd
, Add andtSubtrace: 25.7 18.3 449.7 .70 .50 - .05 .24 " -2700 -
. P No Regrouping (6.7 (8.2) (276.3) (.12) (.21, (.07 .04 (=41 M/D)
15.70 ©.35 -.0005* 1.7 5.4 -1.9 .05 .
Add and Subtract: 16.7 11.5 54.3 .35 172
Speeded Tekt (6.9) (6.2) (70.2) 4 (3 M/D)
.13 .56 .0148 5.5 11.0 -0.9 CL22 .
. . Add and Subtract: 2.3 50.3 272.6 .06 2162 .
i With Regrouping (7.5) (3.0) (270.0 .03 (33 M/D)
~5.10 .59 .0010 6.6 Y47 6.4 .03
‘Cnmputationai 10.2 6.2 401.6 .32 1441 R
Trousfer (5.6) (4.9) (300.1) . .04 (22 M/D)
: 2.85 .59 L0014 0.3 5.6 1.3 .05
é ‘ Place Value and. 13.0 7.8 309.6 47 -1318
. Numerals (6.4) (5.4) (184.2) .00 (-20 M/D)
8.84 .79 ‘ -.00to -2.9 1.2 ~-5.8 .01
’ . 6.8 4.3 116.8 .27 347
Kord Problems (4.2) (3.2) (107.9) .05 (5 M/D)
2.13 .66 L0049 0.4 1.4 -8.0 .07 ¢
7.4 5.2 88.9 .34 -1282
Money (2.7 (2.9) (101.2) .08 (~20 M/D)
3.21 47 ~.0005 1.8 1.7 -6.6 .13
N - v - 3 .
Linear Measurement .1 .3 68.4 .19 44000
(1.8) (1.9) (76. ) - 04 (670 M/D)
) 4.56 N .0000 0.2 1.2 2.2 04
4.7 6.2 70.9 05
F ti .
ractions (3.4) (4.9) (89.1) 10 “(; W/D)
2.65 .10 .0126 ~-0.6 1.6 2.0 !
94.9 61.5 2242.8 58
Total M: . .
otal Mathematics (30.5) (23.7) (531.6) 03 1(72::3140M/D)
17.52 .91 .0005 15.3° 19.8 -4.5 .08

\
o]




Regressions Analyzing the Combined Effects of ALT
Variables on Reading and Language Arts Achievement in Grade 5
BTES Survey B-C Period

Content Category
for Postachievement
Preavhievement -and
 Allocated Time

High
Error

s.d; b

Variances
Pre Ach
Unique

.Residual

Allocated
Time to b
Produce )

Post test + .25 sd

Total Word Meaning

.01
(.02)
: -30.8

.69
.08
.24

1070
(19 M/D)

Total Comprehension

-

--88.9°

.66
.05
.16

Wik

© -897
(-16 M/D)

Word Structure: Syllable

-44.0

.35
.03
.05

-727
(-13 /D)

f}

Total Reading

Post Intercept
x .
s.d.
28.8
(12.4)
-5.42
25.3
(12.7) .
9.80
10.7
(5.6)
4.88
71.4
(29.1)
' 8.57

~121.6

77
.02
.07

9097 .
(163 M/D)




Table 4

chressioﬁs Analyzing the Combined Effects of ALT
Variables ‘on Mathematics Aclhiievement in Grade 5
BTES Survey B-C Period

Content Category Post’ Pre Alloc Engaged Low High * Variances Allocated

for Pestachievement < }ntercupt Test Time Rate Error Error Pre Ach " Time to
Preachievenent and s.d x . % x- x X ' Unique Produce
Allocated Time e s.d. b s... b s.d. b s.d b s.d. b Residual Post test + .25 sd
. . 5.3 . 3.6 144.4 .73 .34 .03 .12 Co
Total Geometry (4.8) , (3.9) (180.4) (.13 (.21) (.06) .06 HUIRTI
0.41 .34 .0016 6.1 -1.9 -12.7 . <07
14,2 12.3 ’ 388.9 .33
Total Multiplication ©(5.2) ) (6.6) (438.6) o8 3222 “/n
9.94 .36 .0007 -1.4 3.6 -18.7 .11 M/D)
Multi-~1icatlon: 21.5 ' 17.8 28,2 .65 ‘ s
Speed test: basic facts (10.4) (9.0) (37.9) .03 . =263
t ime -2.23 .92 . -.0088 6.4 7.9 ~ 6.2 .10 (=35 M/D)
7.4 4.4 579.1 v .30 . L921
Division (5.5) (5.1) < (444,5) .06 (56 M/D)
) 8.00 .59 : .0010 ~4.1 " -0.5 -19.3 . .08
© 5.6 2.0 728.3 I .28 o
; . 1158
Fractions (4.9) - (4.0) (677.8) .23 (22 M/D)
’ 1.06 .55 .0027 3.7 -2.2 -13.8 .31 -
Computat ional 16.8 . R - 15.3 146.5 .58 -10950
Transfer (4.8) (4.6) (181.7) .04 (-207 M/D)
7.02 .73 -.0001 -2.6 2.9 -12.4 .10
Word Problems 3.7 2.1 156.3 . ) .38 _1011
. : (3.3) (3.2) - (194.7) ) .01
2.56 .60 -.0007 0.0 0.3 -3.5 - .01 : (~19 M/D)
87.7 70.0 2349.9 .69 ' 3426
Total Mathematics (27.9) (26.3) (606.3) :03 (65 ‘4./D)
13.96 .84 .0062 1.5, 2.4 ~41.3 .10 ' . )
81
— ..._. —_— — — J— —— — —— e - . . - - R [ P e e s ——— e — b lJ
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NOTES TO TABLE 5

Edminston and Rhoades report only zero order correlations with post- !
test scores. ‘Estimates of the correlation between 'pre-test," (had

one been given) and post-tests approximate reasonable values of this .
estimate of pre~test, attention correlation from Lahaderne. : . 2

a.

Lahaderne reports significant partial correlations for tine on past

net of IQ for SF and SA for boys and SF for girls. From these partials
and from descriptions of usual correldtions between pre and post-tests,
a correlation matrix was derived which would produce these partials.
Regressions were run based on these estimated correlations.

[}

Cobb used no control fer pre-test differences, reporting only correla-
tion with post-test. Correlation matrices were created using a range
of pre-post correlation of .6 to .8 and pre-time correlations. roughly
half the post-time correlations. From these matrices low and high
estimates of partials and unique and residuals were obtained.

Partials and regressions results computed from correlations provided
in Table 5, p. 42-43.

Bell and Davidson present separate statistics for 23 classrooms
Computation of the average and the median partials are reported using
"only positive  partials.

Partial and 'unique and residual variance explained computed.

'

Criterion referenced test reversed pattérn of results, significant
5th grade, non-significant Z2nd grade. See Karweit and Slavin (1981).

)

K
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Table 5

Summary of Time-on-Task Effects on Achievement

Correlations .
~ Post Partial - Variance °
Study Post Pre . Time Sample Pre :Time .. Time, Post- _aique Resid
Edminston and CAT - attention n = 94 high school ,70? ;.46: .43 ..01 .03
Rhoades general senlors in one ' .58 - ‘
achievement school system
Lahaderne Scott Kuhlman n = 65 boys in 4 .62b .48 .31 .03 .07
Foresman Anderson attention sixth grade classes .5l . ,
Reading 1Q : °
Stanford ) .8sP .48 26 .04 .08
Arithmetic | IQ attention " .53
Scott 7 - b . :
Foresman 1q attention .7 62 girls in 4 .77° 44 .26 .03 .07
: sixth grade classes .49
Reading :
Cobb Star. ford — ‘attention n = 103 fourth grade .70% .20 .43 ,bZ .07
Reading - - students In 5 classes -1 .49
Stanford in 2 schools .70 .20 .16 .00 .00
“Arithmetic iy : '
Smith STEP Social CAT allocated n = 68 fifth grade .69 .16 174 .01 .03
Studies . Nonverbal time classes o .23 :
battery . ®
Bell and Teacher - attention n = 23 classrooms of . ,33 .07 .27¢ .00 .00
Davidson made 1Q 4,5,6, grade ' .25
‘ Ach Test students
Evertson, Emmer English CAT attention n = 50 classrooms, .97 .25 20f .00 - .00
and Clements Content - junior high .29
Specific . . .
Math CAT attention n = 50 classrooms, .96 .31 YA .00 .00
Content junior high .39 S
‘ Specific‘ : i r ‘
Karweit and CTBS CTBS - engaged n = 33 students in 91 .30 .388 .03 .18
Slavin . minutes 6 classes, grade 2/? ' 42 -
— e CTBE "CTBS. - oo~ n =62 students in ._ ,89 .43 .09 .0l .03
, o 12 classes, grade 4/5 42 o

!




