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~ ALLOCATED AND ENGAGED TIME IN DIFFERENT CONTENT AREAS
OF SECOND AND FIFTH GRADE READING AND MATHEMATICS CURRICULUM

Introduction

An enduring question in»gducatignaI Eésearch is "What instructional
variables influence student achievement?" In addressing this question,
the Beginning Teacher Evaluation Study (Far West Laboratory, 1975, 1976)
has focused on the pivotal role of student ciassroom behavior. Student
learning is a phenomenon that takes place in classrooms over time. Student
achievement test scores provide an imperfect, distal measure of this learn-
ing. In order to influence achievement, the teacher must first influence

classroom learning. A diagram of this model is shown below.

" Teacher [ Student “Student
Behavicr | ——mm—yp Behavior | ———————+ | Achievement
Test Scores

One facet of student behavior that has been of particular interest is
the amount of time students spend on academic learning. In each elementary
~ school day, around 240 to 300 minutes are available for student instructional
activities. Teachers (and students) allocnte this time to different subject
matter areas,‘ The amount of time allocated to a particular area places a

boundary on the amount of learning that can take place in that area, thus

A IETUGNCTNG - S tudent -achievement . o oo o
Variability in time allocation across different classes is surprisingly

_high, even in common areas of instruction. In grade 2, it is generally
agreed that one high priority goal is to teach the students basic skills in

reading and mathematics. Virtually all students receive direct, concentrated
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Data Collection Procedures

reading and mathematics instruction throughout the year. Yet when ons
Tooks beyond this uniform goal, there is considerable diversity in how
much classroom time {s actually allocated to instruction in basic skills.
And within "reading" time or "math" time, there is variability in the
amount of time spent on different skills. Even for classes using the
same curriculum materials, time allocations may vary.

Allocated time places aw upper bound on the amount of learning
time that can take place. Within this time period, a student will spend
part of the time actively engaged in learning and part of the time not.
engaged. The proportion of allocated time that is converted into real
engaged learning time also varies dramatically Fr@m!c1ass to class and
from student to student within a class. Engaged learning time is the
variable hypothesized to relate most closely to student achievement.

The purpose of this paper is to present descriptive data on class-
room Tearning time. Both allocated and engaged time will be reported.

Data will Eé'ﬁfesented at the classrocom level, showing differences be-

tween classes, and at the level of individval students, showing differences

between students within a class. Comparisons will be made between time

~distributions in narrowly defined specific content areas and time distri-

butioms in more general content areas. e

1

Data were collected in two different ways: 1) Teachers kept Togs of
the content of instruction and the amount af time spent in different con-

tent areas. Records were kept throughout the year, first on a daily

1Farra more complete description of procedures see Mariiave, Fisher, and
Filby (1977), or Filby and Dishaw (1976).
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basis and later on-a weekly basis. Information was recorded for individual
students. These logs provide a detailed record of the time allocated to
different skill areas. 2) observers recorded the amount of time students
spent actually engaged in Tearning. Engaged or active Tearning time is that
subset of the allocated fime when a student appears to be attending to the
learning task. Observation took place in six grade two classes, fer‘appraxsz, 
imately seven continuous days in each c¢lass. Observed engaged time provides
the best estimate of the actual learning time put in by a student. Engaged
time can be compared to allocated time to determine the engagemant rate

for indiv%duai students and for classes.

Teacher Logs of Allocated Time. As part of the research carried out

in Phase IIT1-A of the Beginning Teacher Evaluation Study (Far West Laboratory,
1975), teachers were asked to keep records of time spent on reading and
mathematics., For a period of eight weeks, during October and November,
teachers kept daily lesson-pian type logs which accounted for all periods
of reading and mathematics instruction. For instance, if students worked
on reading from 9:00 to 9:40, the teacher would mark off this time block
and indicate the skills in reading each student or grauﬁ of students worked
on. A number of specific content areas, such as decoding cénsanant blends,
compound words, comprehension of events, or oral reading practice, were
listed and defined for teachers. Teachers chose from this list in descri-
bing the content of reading instruction.” Reading-related areas such as =~~~
spellipg, grammar, creative writing, or dictionary skills, were also included
on the Tist. Lists of content areas in mathematics were also provided.

From these records it was possible to estimate the amount of time spent
on different skills by individual students in the class. Each day's log

o
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was broken up inte a series of events for each student with each event
carresponding to one specific conteﬁt area. Time 1in each éantent area
was then summed up over the whole eight-week period. These total time
figures give a picture of how instruction accumulates Overrtime far
different students in different classes. |

During the period from January through March, teachers kept a weék]y
checklist Tog. This log Qsed the same time categories as the earlier
lesson-plan logs. Teachers were asked to draw on their Fami1iafity with
timeral1acations and estiméte the approximate amount of fime spent on
each content area in each weekly perici. Again, logs were processed to
give total time estimates for each student in each content area over the
whole 10-week period.

Observation of Engaged Time. Engaged Jearning time was assessed by

direct observation. In each of six grade two classes, an observer was
present for seven continuous days in the October-November period. Observers
recorded time fn general con%ent areas. Engagement was judged én the

basis of behavioral cues. Clear off-task behavior or lack o?-atﬁention
resuited in subtracting time from the total possible. Tasks involving a
non-academic component, such és a math ditto which requ%res coloring, also
‘resuited in subtracting time, since time spent coiorihg is not time spent

engaged in learning mathematics content.

~ Observers compieted a log (analogous to the teacher log) at the end

of each day of observation. For ea:ﬁ student, the total time allocated to

reading (from tﬁe observer logs) and the total engaged time in reading

(from direct observation) were calculated. An gﬁ;grvedrengagementLtgte fdr



reading was then computed for each student by taking the ratio of total
engaged time in reading to total time allocated to reading. A second
engagement rate was calculated for each student by performing the éna1éai
gous calculation for engaged and allocated time in mathematics.

Sample. Teacher logs were collected at two grade levels - second
and fifth - and in two subjects - readiné and mathematics. 5pproximate1y
eight teachers'participatéd in each cell of this 2 X 2 design. All |
teachers were voTuﬁ%eers in the San Francisco Bay area. Observation

took place in six grade two classes where teacher logs were also being kept.

Allocated Time Data

Consider first the overall amount of time allocated to instruction in
reading and mathematics. Summary data for six grade two classes from the

October-Novembar period are shown in Table 1.

Each of these classes had about the same amount of time in the school

"~ day. The way the time was used differed from one class to another. In
class 2, there wés'a heavy overall emphasis on theﬁbasic skills. This class
spent more time in reading than any Othér;%léﬁs and was tied for top in
mathematfcsg Almost two-thirds of the SEhéai day in class 2 was spent on
~ basic skiils. In contrast, class 5 spent only about half as much time in
reading and was also lower in mathematics. Over the course of eight weeks
of school, a student in :iéésw%~géce1ved 39 more hours of instruction in
‘the basic skills than a student in class 5. Saying the same thing another
way, class 2 received as much instruction in 6 weeks as class 5 got in

'8 weeks.



Class

Table 1

Proportion of the Day Allocated to Reading and Mathenatics

Length of
school day
for students
(minutes)

in Grade 2 Classes

per student per
day allocated
to reading ‘and
reading-related
instruction

Proportion of
school day

- allocated to

reading and
reading-related
instruction

Average minutes

per student per

day allocated
to mathematics

instruction

Proportion of
school day
allocated to
mathematics
instruction

| 2% o g! o) 1
2 20 i 45 B 2
; 250 ) k' S 2
4 0.4 ,, % |
* 0.7 . 08 ,
o : 3.3 . w1 |

Mverage of _ -

class means 248 8.1 .35 ¥.7 15

(unweighted) ) o N

8 a:hm
)

ERIC

IToxt Provided by ERI

dard deviations are shown in parentheses.




Within reading and mathematics , differences in time allocation are
equally striking. Tables 2 through 5 show frequency distributiéns for
six grade two classes of the amount of time allocated to specific con-
tent areas in reading and mathematics. Additional tables showing time
allocation to specific content areas in grades 2 and 5 are located in

Appendix A.

Insert Tab1es 2 3 4 and 5 Here

S S e N R N S T T S A o ek e O 2 e e T S

Tables 2 and 3 show time allocations in two areas of grade 2 mathe-
matics - subtraction without regrouping, and place value. Differences

betweeﬁ classes are readily apparent in these tables. In subtraction

‘without regrouping, all classes received instruction; but class average

time allocations differed by as much as 4 to 1. In place value, the
differences are even greateri Some classes received almost no instruction
in place value while one class received up to 300 minutes.

One particularly interesting comparison in Tables 2 and 3 is between
class 2 and class 3. These two classes spent almost exactly the same
amount of time overall on mathematics (as shown in Table 1). Moreover,

they used the same basic textbook in both classes (Modern Schoo] Mathe-

matics, published by Houghton Miffl1in). The math program as implemented

differed from one class to the other. Class 2 emphasized basic computa—

tiahrghgie é%égé 3 a]Tocated a great dea1 Qf t1me to p1ace value Cﬁ%ﬁféb”A'v

culum ﬁateriais may provide a starting point in determining the content
of instruction; but, at least at grade 2, teachers seem to pace and/or
supplement the program in different ways.

Differences between classes are also apparent in reading. Tables 4

andls show time allocated to practice readihg and to compound words. It

10



Table 2
Allocated Time in

Subtraction without Regrouping

.. Number of Students
Allocated |——— — — R — - —
Time Class Class Class Class Class Class

(minutes)?| Overanl 1 2 3 4 5 6 |
0-50 7 o o o
51-100 6 | 6

101-150 7 | 7

151-200 3 1 2

201-250 | 15 1 3 2 12
251-300 | 13 12 I
351-400 R o 13 3
g0 |03 s
ast.s00 | 24 1 2 18 3
501-550 | 7 s o
551-600 0 w0 o

Median 369 289 555 362 115 470 240

T Mean | T T3STTTT311 T SA6 347 “ 109 453 - 275 |
S.D. 143 76 35 50 34 48 95

Rows represent different amounts of total allocated time in subtraction
without regrouping accumulated over a period of approximately 37 days.
Data are Pased on teacher logs.
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Table 3

Allocated Time in Place Value

Mlocated | Mumberof Studewts
Time 4 , Class Class Class Class Class Class
(minutes) Overall 1 2 3 4 - 5 6
0-25 19 1 I
26-50 | 15, 15 | -
- 51-75 2 77 T - 1 S
101-125 7 o ;:ii, ”;%ES 44  75 7777477
126150 | 16 3 3 1w
151é17§ | éé | . 77753 | - 4 77”711:
176-200 7 f B - I o
201-225 | 1 1 R
226-250 1 ' : 1
wes_ | 4 4
'é75-ééo 14 ’ o 14
Median ]éé 30 71557 ] 7253 '~i§d**' {éaﬂij Tmié
Mean 127 30 146 272 127 139 15
s.0. 88 2 26 21 3 15 3

" 3pows represent different amounts of total~allocated time in place vatue— 7~
accumulated over a period of approximately 37 days. Data are based on
teacher logs. '
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Table 4

Allocated Time in Practice Reading

N IO - .. Number of Students.. .
Allocated ' _ —— -
Time ™ 4 Class  Class "~ Class  Class Class ~ Class

|{minutes) | Overall 1 _ 2 ______3 4 5 6

201-300 1 | R

301-400 | 1 o - RS

401-500 13 ) | R 1

501-600 12 5 2 e

| 601-700 ° 21 11

2
701800 | 16 0 R S

801-900 | 12 7 5 1 2

901-1000 [ 11

5
1001-1100 8 -4
“|1101-1200 6 3

3
1201-1300 | —E 0 :
1301-1400 6 6

IMedian - | . - 612 978 1222 788 486 663 |
Mean o 604 977 1178 803 549 693 .,

S.0. i 37 108 151 153 147 117

reading (oral and silent, words and stories) accumulated over a period
of approximately 37 days. Data are based on teacher logs. S

aRaWs represent different amounts of total allocated time 1in practice

13
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, T‘el;ﬂe 5. 7
ATTeeated Time 1n' |

Canpeund Nnrde v "{?;_pﬁ’f

61-90 3 10 B 2 6
91-120 5 I 4 1
121-150 4 4 o
356 2 2 . ¢
Medi an %0 3 & s .20 5
Mean 13 13 8 52 % 17
5.D. | 91 4 6 8 30 2

Rows represent d1fferent amounts Df total a]1oceted time in cempound

words accumulated over a period of epprox1mete1y 37 deye
based on teecher logs..

14

Dete ere




is particularly interesting to Took at the amount of tfme_epent in
practice reeding’(Tabie’4)_ This eategery includes drill on reaéing
teightkwprde, oral reading of reedinggtextbeeke,‘Feedingﬁaieng while
:another etudent reads eibud, eiient neediné'uf reading-textbOleg eﬁdﬁ
'eilent read1ng Df 11brary books or other: read1ng:"for pieasure‘"J |
Ceunt1ng all these ect1v1t1ee where etudents engage 1n suetained reed-
ing, total time is remarkeb1y iaw in some eiasens Ae 1itt1e as EDD
m1nutee, an averege of 15 m1nutee per day, may be spent eetuaTTy read1ng
‘This is at most ene-feurth of the day s time in reeding and reading re-
1ated activities. Some read1ng experts queet1en the ve]ue of meny QF the R
aetivitiee that are 1ebe1ed "reedlng "It 15 et 1eaet 1nfurmet1ve to see'
how much (or how 11tt1e ) time is epent read1ng 1n dlfferent cTasees |
The frequency d15tr1but1one in. Tab1ee 2 threugh 5 e1eo a1Tew ene to

examine w1th1n eTaes ver1et1un 1n t1me a11neat1ane., The range of t1me

'al1eeet1one w1th1n a c]eee 15 cone1derab1y 1eee then the range acreee
e1aeeee In many eeees, part1cu?ar1y fer narrewly éef1ned content areee,.;

3 w1th1nac1eee a]]eeat1on 15 etr1k1ng]y un1form In subtrect1on W1theut

; regroup1ng, plaee ve]ue and compeund worde,,the mest common pattern is
;one where moet of- the students in the e1ese fell 1n the eame t1me cetegony

_Within- e1aee var1ab111ty 1ncreeeee 1n a. genera1 category 11ke prectlee

reading, where a number of more spee1f1c ect1v1t1ee are eomaned
D1fferences in t1me a]lecetien w1th1n a class come from severa] eourcee'
A major source of differences 1is student absences. The p1aee velue |
data for classes 1, 2, and 3 show cases where student absences eeuee
_lstfaéglere in the distribution. Other than this variability due to
absence, the same amount of place vaTue instnuE%ien has been provided

15
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“for all students in these classes. Classes 4 and 5 show a different

pattern in place value allocation. Here, Withinsc1ass differencés re-
flect reé] éifferéncés in allocation. Class 5 has small group instruction
in mathematics. Apparéht1y the groups spent sémewhat different aﬁéunts

of time_on,p]ace'vaiuei In class 4, studenﬁsvarkvatﬂstatiahs‘and_héve
considerable choice about which stations to attend: Under these candit%anss
the spread in time allocation increases, as a reflection of different |
student preferences. One final source of differences is*i]iﬂéfrated.in
Tables 2 and 5. Here there are éiasses which havé_paéitive outliers.

‘A_féw students in classes 1 and 6 reseiQed extra practice in basic com-
putation. A few students in fhese séme classes also received special
instruction in compéund words. Most often th§se ﬁosi;ive outliers occur

in situations where extra personnel are avaiTab1é for tutoring or where
individualized programs are implemented school-wide ahd'siudentszare

traded across classes.

gagement Rates

Although time allocations are relatively similar within a class,
students spend quite different amounts of time activeﬁy engaged in learn-
ingiiiFor the students in the six grade two classes repérted ébeve, ob-
served active learning time was compared to observed allocated time in a -

' seven-day period. ‘DﬁeraTI engagement rates were 2a1culate,‘€?r reé;ing
and for mathematics. The engagement rate represents the ﬁérﬁeﬁ;aéeibf
allocated time that the student spent actually wquing; Frequency distri-
butions of engagement rates in mathematics are shown in Table 6.

InsertiTaE1é é”Here |
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‘Table 677
Engagemant Rates in Mathematics

for Grode é‘Students

Engagement

Number of Students

Class  Class  Class  Class

Class

 Qverall 1 2 3% 4

0% - 7 o )
10-19% o - )

- 20-29% 7 o 7 o
30-39% 27 6 5 -3 " . 2.

T s0-0% 32 6 o 2 5 5

. 50-59% 16 2 I 4 2 3 4
60-69% 4 4 7 T
70-79% m e =1,'
80-89% 3 I - B
90-100% 2 2 T

[ Mean . mw . w549 Ty 51%

The observed engagement rate was calculated by téking the ratio for each

student of engaged time in mathematics (direct observation) and allocated

~ time in mathematics (observer lags).
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In genera1;,engagement rates averaged about 50%. This»tate_eauees

“one to reevaluate the magnitude of the a]]aeated time-Figenee:given pre- .

‘vieus1y*» CTasees 4 and- 6 at?eeeted an average of 25 m1nutee a day to
mathematice This figure eeeme 1ew enough If en1y ED% gf th1e tlme was )
“real 1earn1ng time, - this means that nniy aheut 13 minutee e dey*were '

) 1 ."‘ B
M,spent aetua11y 1earning mathemat1re No wonden 1t tekeeﬂ ‘fu11 echagi L

year to generate netieeeb]e geins 1n aeh?evement »
| Engagement rates var1ed eene1derab1y beth wmtth and between eTaesee. .

The Tewest engagement rate fer en 1nd1v1dua1 student was 23%, the hlghest

was 91% Hitth eaeh eiase, there was at Teast e 39% d1£fenenee between : ft»ﬁ

the’ 1awest and ‘the highest rates Thue the b1ggeet seurce ef var1ab111ty

in time W1th1n a c1aes tends to be in- the nete of engagement rather than_ -

in allocated time,

Ngte,thatic1ass:, 2 had a genenaTTy:hlgher‘rete'ef engagement than the

other classes. In reeding, the engagement rate for c1aes 2 went gggto ‘ "-'_, :

85%. The most 1ntereet1ng thlng about th1e is thet e]ess 2 wae aise
highest 1n alioeated tlme Combining” high a1loeated time with e h1gh
- engegement rate, class 2 had much more ]earn1ng t1me than the ether e]esees!

Those teachers. whg believe that second graders eanngtiegncentrate on -

~academics for very long should visit class 2. This class seems to exem- . o

plify the pattern of direct instruction and_aeagemieigreee diseuSSedhhy

‘Berliner and Rosenshine (1976).

Implications

_ The differences reported. above indicate that 1nstruet1ena1 time must
be taken into account in any description ef e]asere0m processes. One:

1mpertant ‘area. of etudy s the re]et1onsh1g between time and aeh1evement

123




One way to approach this question is inrtermsief direct effects - does
time in content X produce 1earning in content X. We also need to examine
; indirect or ﬁransfer(effects. Time in X may éontr%bute'to thé 1earhing
of Y, either through transfer of knowledge or through the fa;i1itatfcg of
later learning. ‘This concept of fé;iiitation,suggests the need to study
the SeqUEDQE'QF instruction. Whether a sk%11 is learned before, éfter,
or at the same time as another skill may influence the effectiveness of
the learning time. ‘

A focus on %nstruetianéi time also calls attention to a particular
set of teacher behaviars.- How teachers decide what to spend time on
becomes a critical factor. Teachers must decide when to introducé‘a
skill, what entering characteristics are needed before the time will
be produc%ive! Teachers must also decide when to sfop instruction.

This applies in both the short term and the long term. Teachers must
pace weekly lessons, and decide wﬁéﬁtté;cantinue work in the same skill
and when to introduce variety. They must know when students-have re-
ceived enough instruction in an area to reach an acceptable level of
mastery. '

In addition to deciding how to spend time, teachéFs need to monitor

the use of time in the classroom. Time is often lost through transitions

*

or waiting for instruction. Features of the classroom schedule, organi-
zation, or atmosphere may influence engagement rates. Specific monitoring

behaviors such as timely reminders to get back to work may also play a

rele in maintaining engagement.

A thorough investigétian of the factors that infiuence and are in-
fluenced by instructional time cculd contribute greatly to our understanding

of how students learn.
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APPENDIX A

;Eight tab1es of time a]]acat1en data are inc1uded Ce]1 entries 1n

in a specific cgntent area uver severaT manths Qf 1nstructian. Tab1es

each tab1e are c?ass means 1n minutes per student a11acated tn 1nstructiun  'fu N

1abe1ed "A~- B" repart time accumulated over apprex1mate1y 8 weeks 1n Dctcber'iiﬂﬁhujf

’1mate1y 10 weeks in January through March

21
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Class Average Allocated Time .
Grade 2 Reading, A to B

' - CLASS
CDNTENT 121 3 4| s
51nc|le cunscnants B 1. 106:1 9 [185 | 41| 71
- - Consanant ‘blends and d1qraﬁhs _ 2. 74 1151 55 1103 64
o Varianl cons cnants (c,g) ) 3 129 ] 16 | -3 | 25 34
: - Vowels- 4. 2361209 1122 § 751 96
(L VQ\gE s-a-lmlg mth final e 5, 51 ] 321141 | 621 54
=5 ~Vowals--digraphs . 6. 1110 261 16 ) 33| 621
8- Vowels-dibthongs 7. 138) 8 0} 8| 7
= els - owit] i B [ ea A5 T2 [ 121 52
Comp‘lex, IﬁUH;'!S_/HEbﬂ: 9, 191 ol ol o] ol
Silent letters ’ 10. 43] o] 21 11}l 3
Sound subsEitution, vhyming V. 1743 191 1115 | 79140
Autawatﬂ:ﬂ;v of dee:aqu_ 13. 16 195 218 1190 | 32
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