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The staff of the Beginning Teacher Evaluation Study proposed to in-

vestigate elementary school reading and mathematics instruction in a slightly 

novel way. They made a simple modification of the proeoss-prouuct approach 

to the study of classroom learning. The modification is based on the be-

lief that what a teacher does at any one moment in time while working in a 

circumscribed content area affects a student primarily at only that particu-

lar moment in time and in that particular content area. Therefore, the 

link between teacher behavior and student achievement is the ongoing student 

behavior in the classroom learning situation. The logic continues in this 

way. What a teacher does to foster learning in a particular content area 

becomes important only if a student is engaged with appropriate curriculum 

content. Appropriate curriculum content is defined as curriculum that is

logically related to the criterion and is of an easy level of difficulty 

for the student. Thus, a second-grade student engaged in the task of two 

column addition, without regrouping, either by means of a workbook or by 

watching the teacher at the chalkboard, is engaging in processes that can 

lead to proficiency in decoding--blends, if the task requires alow error 

rate on the part of the student. The variable used for research purposes 

is the accrued engaged time in a particular content area with materials. 

that arc of an easy level of difficulty. This complex variable is called 

Academic Learning Time (ALT). Though, probably not linear, the accrual of 

ALT is expected to be a strong positive correlate of achievement. 



Error Rate and ALT 

Our original belief was that engagement with curriculum materials of 

an intermediate level of difficulty would lead to greater achievement. Our 

data, however, have convinced us that young children trying to learn mathe-

matics in traditional classroom settings need to work on academic tasks that 

give rise to low error rates for the students. A low error rate occurs when 

about 20 percent or fewer errors are noted for u student engaged in workbook 

pages, tests or classroom exercises. When a student's responses are not 

overt, an observer must estimate the level of difficulty of the activities 

in which the student is engaged. 

Certainly trying to keep a student engaged for too long with too many 

easy mathematics tasks will not help a student's academic performance. En-

gagement is likely to drop off, and content coverage will be minimal. 

A teacher must know when to move a student to new materials and activities. 

This is a very complex diagnostic decision that teachers must frequently 

make. 'But with proper student preparation, clear explanations, appropri-

ate structure and sequencing, even the new material to be learned can pro-

duce a low error rate. In the conception of classroom learning proposed 

here, it is when teachers put students into contact with mathematics curricu-

lum materials and activities of an easy level of difficulty that learning is 

hypothesized to take place. 

The variable of ALT, which is measured in real time, has some roots in 

the work of Carroll (1963), Bloom (1976), Harnischfeger and Wiley (1976) and 

others. Thé effort to develop this variable, which focuses on student 

use of time and student curriculum, simultaneously, also stems from the 

extant literature concerned with research on teaching. In that literature , 



(Berliner & Rosenshine, 1977; Rosenshine & Berliner, 1978) a vector of vari-

ables which are called direct instructional variables seemed to consistently 

show relations with student academic achievement. The students' use of timo 

and curriculum materials are part of that vector. And finally, the concern 

for the easy level of difficulty of the curriculum materials comes from our 

own pilot data and the instructional design literature. That literature 

emphasizes the importance of practice, repetition and overlcarning for reten-

tion, and the utility of small steps and low error rates in learning with 

programmed instructional materials. With ALT a central focus of classroom 

research the typical process-product paradigm for research on teaching must 

be modified. This modification may be schematized as in Figure 1. 

Insert Figure 1 about here 

In this conception of research on teaching the content area the stu-

dent is working on must be specified precisely, student task engagement must 

be judged, the level of difficulty of the task must be rated, and timo must 

be measured. The constructed variable of ALT, then, stands between measures 

of teaching and measures of student achievement. A design for research 

using this approach requires the construction of two correlational matrices. 

The first is used to study how teacher behavior anJ classroom characteris-

tics affect ALT., The second is used to study how ALT and achievement are 

related. 

In this conception of how teachers influence student achievement the 

variable of engaged time is emphasized. Engaged time is the upper limit 

for ALT. And, the upper limit on measures of engaged time in classrooms, 

for a particular content area, is the time the teacher has allocated for 



instruction in that content area. The remainder of this paper is concerned 

with allocated time, engaged time, and academic learning time (ALT) in differ-

ent content arcas Thethesis of this paper is that the marked variability 

in allocated `time, engaged time, and in ALT, between and within classes, is 

the most potent explanatory variable to account for variability in student 

achievement, after initial aptitude has been removed as a predictor variable. 

A corollary of this thesis is that interactive teaching behavior (praise, 

questioning, use of organizers, feedback, etc.) can only be understood 

through their effects a ALT. In this conception of classroom learning the 

interactive teaching behaviors or teaching skills are not thought to be 

directly linked to achievement. 

A Study of instructional Time 

Allocated time, engaged time, and ALT were studied during a recent 

school year in approximately 25 second and 25 fifth grade California classes. 

Teachers were trained in log-keeping procedures so that the daily timo allo-

cations for selected students could be recorded within particular content 

areas of reading and mathematics. In addition, a trained observer was pre-

sent approximately one day a week for over 20 weeks of the school year. . 

The Observer recorded engaged time and provided data to compute estimates 

of ALT as well as providing data about a number of other facets of class-

room life (Beginning Teacher Evaluation Study, 1976). Selections from this 

largex data set (Dishaw, 1977a; Dishaw, 1977b; Filby Marliave, 1977) will 

be used to illustrate sómo of the within and between class variability in 

allocated time, engaged time, and ALT. Only the data on mathematics instruc-. 

tion will be presented in this paper. 



Allocated Time 

Table 1 presents allocated time in content areas of second-grade matue-

matics and Table 2 presents allocated time for content areas of fifth-grade 

mathematics. These data were obtained from teachers' logs over an average 

of 90 days instruction from October to May of the school year. The logs, 

were filled out daily for six students in each of the classes. Within each 

grade level, the students were of comparable ability levels in reading and 

mathematics, both within and across classes (Cahen, 1977). The data from 

the six students that were studied intensively in each class will be used

to generalize about the whole class. 

Insert Tables 1 and 2 here 

With the data from both second and fifth grade mathematics one can 

notice widespread variability in how teachers spend their time. Different 

philosophies of education result in different beliefs about what is impor-

tant for students to learn. These beliefs, along with the teacher's likes 

and dislikes for teaching certain areas, result in some interesting differ-

ences in the functional curriculum of a class. For example, from Table 1 

it can be seen that *students in class 13 had an average of 400 minutes 

each to learn the concepts and operations involved in linear measurement, 

while students in class 5 had an average of 29 minutes each to learn these 

operations and concepts. In the content area of fractions and in the con-

tent area of money class 21 received very little time while class 13 

received markedly more time in these areas. From Table 2 it can be seen 

that classrooms 14 and 18 spend dramatically more time on division than 

the other two fifth-grade classes. In classroom 18 fractions were 



emphasized, as judged from the dramatically greater 'allocation of time to 

that content area, in contrast to the average amount of time each student of 

class 3, 4, and 14 received. And word problems hardly seemed to be of 

interest to the teachers of ¿lasses 3, 4, and 1a, at'least that is what can 

be concluded when the data from these three classes are compared with the 

data from class 14. 

These rather significant differences in the functional classroom 

curriculum should, by all we know about learning, result in considerable 

differences in achievement. If students in these second grade classrooms 

were tested at the end of the year on linear measurement, you might do well 

to wager that students in class 13 would demonstrate better performance 

than students in class S. If these fifth grade classes were part of some 

end-of-year statewide testing program, where fractions were tested, as it 

often is, one might well expect that students in classroom 18 would show 

superior performance when contrasted to similar students in the other fifth 

grade classes. 

The broad-spectrum standardized achievement test in mathematics may be 

a social indicator, from which state or national policy can be illuminated. 

But as long as teachers have the freedom to choose what areas tht will 

emphasize in their classrooms, these tests can never be used as fair mea-

sures of teacher effectiveness. It simply is not fair to teachers to 

evaluate their students in areas that the teacher did not cover or empha-

size. On the other hand, it may not be fair to students and their parents 

to let teachers arbitrarily choose that which is to be taught. Some tighter 

control of the functional classroom curriculum may be desirable. This prob-

lem is recognized by many, and has led some curriculum developers to insist 



upon stringent control of teacher behavior in order to implementathe program 

that they would promote (e.g., Becker 6 Engelmann, 1978). 

Another interesting aspect of allocated time is the average daily 

time devoted to mathematics. States and school districts often mandate a 

'certain minimum number of minutes per day or hours per week for certain 

subject matters: Let us suppose, by law, that 40 minutes a day is the mini

.mua time to be devoted to mathematics in the second grade, within a particu-

lar school district. Let us also suppose that this mathematics time begins 

at 11:15, after a recess, and that the time Reriod devoted tc mathematics 

ends at noon. The teacher, principal, and superintendent may well feel that 

the state minimum requirements arc being met and exceeded. But careful 

observation will reveal otherwise. A 10-minute delay in the start of the 

work, called transition time in the Beginning Teacher Evaluation Study, may 

occur before the mathematics curriculum is really in effect. Toward the 

end of the allocated time students are putting workbooks, contracts, and 

cuisinaire rods away, getting lunches out, and lining up for the noontime 

dismissal. Another ten minutes may be lost. Functional time for mathe-

matics is now 25 minutes, which is 60 percent under the legal requirement. 

The data presented in Table 1 reflect this difficulty in classroom 

management of time. Classes 5 and 21 have, on the a'.erage, a daily alloca-

tion of mathematics totalling about 30 minutes per day, while classes 8 and 

13 show, on the average, an allocation of time to mathematics of over 50 

minutes per day. From othe data collected as part of this study we estimate 

that the students in class 5 and class 21 spend an average of 42.5 minutes 

per day in transitions from activity to activity, while students in classes 

8 and 13 spend about half that time, approximately 22 minutes per day, in 



transitions. The average daily minutes per day devoted to fifth grade mathc-

maties, as presented in Table 2 show similar variability. Teachers in 

classes 14 and 18 have allocated over 100 percent more total time to mathe-

matics than did the teachers in classes 3 and 4. Other data from our full 

fifth grade sample reveals that the teachers with the lower rate of allocated 

time had higher than average class time spent in transitions and behavioral 

management What this indicates is that the time allocated for academic in-

struction in a school day can easily slip away when a teacher cannot keep 

the transitional time and behavioral problems to a minimum. Any sensible 

manager knows that. Somehow, however, in many classes, there is a casualness 

about classroom management that results in considerable inefficiency. 

This brief examination of selected data presenting estimates of class-

room allocated time shows clearly that some teachers spend considerable more 

time instructing in particular content areas than other teachers, and some 

teachers allocate considerably more total instructional time than do other 

teachers. These differences, put into experimental terminology, represent 

clear differences in the type and in the duration of treatment. One can 

expect, therefore, considerable variability on the outcome measures used to 

assess• these vastly different treatments. 

One other instructional variable of interest to an instructional 

designer is sequence of instrûction. Not only should type and duration of

instruction affect learning outcomes, but the sequencing of the instruction 

should also affect what is learned. Do students in different classrooms 

accumulate their time in the same content areas in different ways? Table 

3 presents data to answer this question. In this table the. raw allocated 

and cumulative allocated time for five second grade students receiving 



instruction in addition and subtraction (no regrouping) is recorded. Student 

0506 received about 100 percent-more time in this content area than did the 

other students. And he received it continuously through the 17 weeks of 

instruction. Student 0702 received his instruction in 10 weeks flat. No 

review or further instruction were noted in this content area. Student 1006 

received two-thirds of her instruction in 9 weeks, but had one-third more 

instructional time in this content area allocated from weeks 10-17. These 

vastly different sequences of instructional time allocations are, from an 

instructional design standpoint, quito important. They are systematically 

uninvestigated variables in most research on teaching 

Insert Table 3 about here.. 

Engaged Time 

Tables 1 and 2 also present data on the average percent of time stu-

dents are engaged in mathematics instruction. These data are from observer 

records, and not from teacher logs. Previous work revealed that teachers 

can keep accurate records of allocated time, but that classroom observers 

were necessary to obtain accurate records of engaged time (Marliave, Filby, 

$ Fisher, 1976). In examining these data it appears that the percent of 

time students are engaged is relatively high. This is an artifact of the 

observational system that was in use. The observation system required 

that transition time and other classroom phenomena be coded as separate 

events. Thus, the data on engagement rates are for the time spent in mathe-

matics,,after a class has settled down and before the class starts to put 

their work away. If engagement were coded for the entire time-block denoted 

by teachers as mathematics time, the engaged time rates would be considerably 



lower because during  transitionsmost of the class.'is not engaged. Still, 

variability between classes is noted for a potentially important variable.

The engagement rates in these four second-grade classes vary from 61 percent 

to 78 percent during mathematics instruction. In the four fifth-grade

classes, engagement rates vary from 60 percent to 80 percent during mathe- 

maties instruction. These ranges were much largerin the total sample of 

classes that were studied. 

Tho average number of minutes por'day allocated for instruction, multi-

plied by the engagement rate, provides liberal estimates'of the number of 

engaged minutes por day, per, student. These data are found in Table 1 and, 

Table 2. In the second-grade mathematics data; at the lower end of the . 

range, 20 minutes of cngagéd time per day is noted . At the higher end-pfr

the range 40 minutes per day, is noted. For fifth-grade mathematics the 

range in these four classes is between 17 and 49 minutes per day of engaged 

time. These are dramatic difierences, differences of 100% or more, in the 

engaged time students allot to-.learn their.mathematics. For reasons that-. 

wo do not Yet fully understand, some combination of teacher behavior and 

students' sócialization to school interact, to prdduce classes where most 

of the childien are attending to their'yorlr'most of the time. And'these

same factors sometimes result'in classes where less than half of the chit 

dren are attending,to their wort during the time allocated for instruction. 

In most districts we may assume that a school Year is about 180 days. 

This figure must be reduced by absences of teachers and students, strikes, , 

bussing difficulties; the difficulties of instruction before Christmas and ,

Easter breaks, the testing at the beginning and end of the school year, and 

other factors. A reasonable estimate of the "functional" school year may



be about 150 days. Accumulating the engaged minutes per day over these 150 

days gives an estimate of the engaged instructional time allotted by students 

to the academic curriculum during the entire school year. Tables 1 and"2 

present these data for the four classes in each grade level. Between 50 and 

100 hours per year of active student involvement in classroom mathematics 

instruction is noted in the four second-grade classes. In the four fifth-

grade classes, even with more mature and supposedly more independent learners,

the range is between 43 and 123 cumulative hours per school year. 

As these data come to light some important questions must be asked. 

For example, what should be expected•in the way of engaged time for 30 

Students and one teacher, working together throúghout the school yearf 

What are ,the expectations for_ instructional timo held by parents and school 

board members as they make policy to educate the young of a community? Be-

cause these new estimates of classroom allocated and engaged time do not 

conform to the prevailing beliefs that exist among the people who manage 

and support education, either those beliefs must be changed, or instruction-

al practices must be altered: 

Academic Learning Time 

As noted above, academic learning time is the research variable of 

most interest in the Beginning Teacher Evaluation Study. One component of 

ALT is the level of difficulty of the material that is attended to by a 

student.' It is the belief of the investigators that learning occurs pri-

marily with materials of an`easy difficulty level. Materials that are too 

hard for a'student do not add,much to'his acquisition of the concepts,

skills, and operations that are required of students in a particular grade 

level. Materials that are easy to master promote retention. High levels 



of retention are needed for demonstration of achievement gains in end of year 

testing programs. Tables 1 and 2 present information on the percent of time 

that students are working with material of an easy level of difficulty. These 

data are ratings, made by observers in classrooms. As shown in Table 1, for 

second-grade mathematics, the range is between SS percent and 67 percent. .In 

fifth-grade mathematics the range is between-41 percent'and 80 percent. 

Multiplying the engaged minutes per day by the percent of time students are 

assigned work of an easy level of difficulty provides an'estimate of ALT per 

day. These data are also provided in Tables 1 and 2. 

As noted above, the typical academic school year of 180 days may be 

considered to be a functional school year of 1S0 days. The last line in 

Table 1 and Table 2 presents academic learning time, in hours, for a.school 

year of 1S0 days. In these four.classês, at each grade level, differences 

of many hundreds of percent,in accumulated ALT are noted. In second grade 

mathematics the range is from 30 hours per school year to S8 hours per 

school year. in fifth-grade mathematics the range is from 18 hours per 

school year to S3 hours por school year. In the total sample studied the 

rango of ALT is larger. It should also be noted that all the elementary 

school teachers in this sample were volunteers. These data', if they could 

.be obtained',from a non-volunteer sample, would most likely show even more 

between class variability.

If academic learning time is one'koy to acquiring thó knowledge and 

skill required to master the curriculum of a particular grade level, for a 

particular content area, one can sec that the school year does not contain 

as much ALT as might be desired. If our concerns about instruction are 

correct, there are  many, many classes where thére is not sufficient time 



for 'students to master the curriculum which has been chosen for them. 

Relations between the Three Time Variables 

Ono way to think about the relations between allocated time, engaged 

time, and academic learning time is to examine the bar graph presented in 

Figure 2. The three timo variables were measured in the content area of 

place value in second grade mathematics. These data from five students pre-

sent an interesting problem, whose implications will bu understood better in 

future studies. If we rank order the students in terms of allocated time,' 

the students would order'one way; if we rank ordered by engaged time, they 

would rank order a second way; and if we rank ordered by ALT they would 

order a third way. In particular, student three received the lowest ullo-

cation of time 'in place value, displayed the fourth highest level of engaged 

time, and showed the third highest level of ALT. We think these changes in 

magnitude of the three variables have important implications for classroom 

learning. But, we do not yet fully understand them. 

Insert Figure 2 about here 

Summary 

Descriptive data on allocated time, engaged time, and academic learn-

ing time have been presented. The data from four second-grade and four 

fifth-grade classes, chosen to reflect differences in the variables of 

interest, wire examined. If the type oftreatment and the duration of 

treatment and the sequence of treatment are crucial variables in the de

mination of what is learned and how much is learned, then the between class 

differences .in the weekly and total allocated time in content areas, and in 

total allocated. time per day or per school year, become important operationally



defined behavioral indicators of the instructional treatment. If learning is 

likely to occur only when students attend to the instruction offered them, 

then between class differences in engaged time become un important operation-

ally defined behavioral indicator of the effective stimulus situation, as 

opposed to the nominal stimulus situation. And finally, if learning pri-

marily takes place when.students are engaged with materials and activities 

that are of an easy level of difficulty for that particular stdent, then 

ALT becomes an important operationally defined behavioral indicator of 

student learning. The construct of ALT has an intriguing virtue. One does 

not need to wait until the end of the school year to decide if learning has 

taken place. One can study learning as it happens, if the construct of ALT 

is accepted as it has been defined. In the conception of instruction that 

has guided the research that has been conducted, ALT and learning are synony-

mous. 

The common-sense logic of the above statements is appealing. Empiri-

cal evidence, at this writing, is very encouraging. The ALT variables, in 

regression analyses, are accounting for about 10 percent of the variance 

in mathematics achievement in the various content areas, after the effects 

of pretests have been removed. This is quite a lot. Both logic and 

empirical data urge us, to examine seriou ly the role. of allocated time, 

engaged time, and ALT in promoting achievement. Such concerns can lead

teachers and supervisors of teachers to examine classroom processes in'ways 

that logically relate to student achievement. Without turning classes into 

authoritarian factories of learning, many teacher's can improve their àffec-

tivuness by attending to those variables and reorganizing classroom practice 

to maximize teaching time. and learning time--resources over which they have

considerable personal control. 



1 
The ideas and data presented in this paper emerged from work performed 

while conducting the Beginning Teacher Evaluation Study. That study was 

funded by the National Institute of Education and administered by the 

California Commission for Teacher. Preparation and Licensing. The research 

was conducted by the Far West Laboratory for Educational Research and 

Development. The study has been a joint effort by David C. Berliner, 

Leonard S. Cahen, Nikola N. Filby, Charles W. Fisher, Richard N. Marliave, 

and Jeffry E. Moore. 



Bibliography 

Becker, W. C. & Ingelmani.. S. The direct instruction model. ln R. Rhine 

(Ed.). Encouragin change in America's schools: A decade of experi-

mentation. New York: Academic Press, 1978. 

Beginning Teacher Evaluation Study. Proposal fur phase Ill-B of the Begin-

ning Teacher Evaluation Study, July 1, 1976-June 30, 1976. Sun 

Francisco, Calif.: Par West Laboratory for Educational Research and 

Development 1976. 

Berliner, D. C. b Rosenshine, B. V. The acquisition of knowledge in the

classroom. In R. C. Anderson, R. J. Spiro, and W. E. Montague (Eds.),

Schuolinnd the acquisition'of knowledge, Hillsdale, N.J.: Erloaum, 

1.977. 

Bloom, B: S. Human characteristics and school learning. New York: McGraw-

Hill, 1976.

Carroll, J. B. A model of school learning. Teachers College Record, 1963, '

64, 723-733. 

Cahíin, L. S. Selection of second and fifth grade target students fo'r phase 

III-B. Beginning Teacher Evaluation Study, Technical Note III-1, 

Part 1: San Francisco, Calif.: Far,:Vest Laboratory for Educational 

Research and Development, 1977. 

Cahen, L. S. h Fisher, e% W. An analysis of instructional time in mathe-

matics. Paper presented at'the meetings of. the American Educational 

Research Association, Torónto, Canada, March 27-31, 1978. 

Dishaw, M. Descriptions of allocated time to content areas for the A-B 

period. Beginning Teacher Evaluation Study, Technical Noto IV-1Ia. 

San Francisco, Calif.: Far West Laboratory for Educational Research 

and Development, 1977(a)



Dishaw, 14.. Descriptions of allocated time to content areas for the B-C 

period. Beginning Teacher Evaluation Study, Technical Note IV-IIb. 

Sun Francisco, Calif.: Far West Laboratory for Educational Research 

and DoveloRment, 1977(b). 

Filby, N. N. S Marliave, R. N. Descriptions of distributions of ALT with-

in and across classes during the A-B period. Beginning Teacher Evalu

ation Study, Technical Note 1V-la. San Francisco, Calif.: Far West 

Laboratory for Educational Research and Development, 1977. 

Hanischfeger,'A. ti Wiley, D. E. Teaching-learning processes - in elementary 

school: A'synoptic view. Curriculum Inquiry, 1976, 6(1), S-43. 

Marliave,lR. N., Fisher, C. W., G Filby, N. N. Alternative procedures for 

Collecting instructional time data: When can you ask the tóacher aid 

when must you observe for yourself? Paper presented at the meetings 

of the American Educational Reseaich Association, April 4-8, New York 

City, 1977. 

Rosenshine, B. V. 1, Berliner, D. C. Academic engaged time. British Journal 

of Teacher Education, 1978, 4, 3-16. 



Figure 1. Simple Flow of Events that Influence Achievement in 

a Particular C̀urriculum Content Arca 

Teacher Student Engaged Student Achieve-
Behavior and Time with Appropri- ment in that 
Classroom ate Curriculum Curriculum 
Characteristics Content (ALT) Content Area 



Figure 2 Allocated time, engaged time, and engaged time on tasks 
with low error rate for 5 students, 

Note: Times are in minutes,accumulated over 17 weeks of instruction. 

Sources cotton nnd pi qhpr .147n 

Place Value 

Student Number 



TABLE 1* 

Pupil time (in minutes) in content areas of mathematics and other 
variables for four second grade classes 

LOG CONTENT AREAS AND OTHER VARIABLES CLASSES 

	
	5 	21 8 13 

• 
	Addition and subtraction, no 
	regrouping 	short form. 835 420 1839 540 
	Addition and subtraction, no •  

io
n 	regrouping, instructional 4 

a
t algorythym. 172 177 131 596 

t

Addition and subtraction, pith 
		regrouping, short form. 0 357 246 736 

Addition and subtraction, with 

o 	regrouping, instructional - D 

C
m

p u

algurythym. 43 464 138 723' 
	Speed tests. 232 31 71 100 

Other cojputation. 0 	' 3 68 15 
•, 

•m Comput 	ational transfer. 453 185 580 130 
	Place value/numerals. g 

Word problems. 4 M 
w a Money. 

-

	, 

416 
109 
98 

352 
226 
9 

684• 
416 
228. 

692 
132' 
•315 

.Linear measurement. 29 130 107 400 
Aj 

á 
o a 

Fractions.
Developmental activities 

N 	0 21 
0 76 

63 399• 
111' 40 1' 

_ Other concepts or applications. 145 23.7 54 • 309 , 

Total ,time in minutes. 2530' 2687 4 _ 	.47365127 • 
Number of, days data collected. 93 , 83 94 96. 
	 	Average time per day, in minutes. 27 32 50 53 
	Percent of time students engaged. 71 	. 62 61 k 78 

Engaged minutes per day. 19 20 31 $ 41'• 
Percent of time students are in 
material _ of an easy difficulty '• 
level:. • 67 59 65 55 
Academic learning time per day in 
minutes. 11 12 , 

-
	20 ' 

. 
23 

Engaged hours per 150 days school . 
year. 48 50 78- _ .. 103 
Academic learning time pet 150 day / 

school year, in hours. 33 30 , 50 58 

*Sources: Dishaw,, 1977(a); Dishaw, 1977 (b); Filby and,Marliave, 1977. , 



TABLE 2*

Pupil time (in minutes) in content areas of mathematics und other 
variables for four fifth grade classes 

LOG CONTENT AREAS AND OTHER VARIABLES CLASSES 

	3 	4 14 18 

A Addition. 33 234 95 26 
r1,. Subtraction. 77 205 248 4 
	Multiplication: 

é 
t ., 	Multiplication: 
	Basic facts. 
	Speed tests. 

40 
34 

79 
51 

89 
8 

142 
.24 

á 	Multiplication: Algorythym. 341 910 720 343
z Division. 243 19 1548 2223 

u Fractions. 54 370 495 2016 

 ̀
 

	Other. 	_. f , 0 82 , 213 0 
l 
	Computational transfer. 49 24 160 147 

/ IO 	Numerals/place value (whole number). 0 • 53 29 0 

T
S T Word problems. 58 3 322 • 15 

P IC
A 	Geometry: Perimeter. 0 53 • 73 0 

A
PP

L 	Geometry: 	Area. e 0 103 49 ,, 0 • 

O
N

C
E

	Geometry: Number pairs. 90 40 . 	0 0 

,C

	Geometry: Lines or figures. 418 126 70 280 

¡ 	Other. . 174 128 1411 68 

		Total time in minutes. 1611 2480 5530 5288 
	Number .of days data collected. •_ 73' 	89 ' 91 93 
		Average time per day, in minutes. 23 28.• 61 57 

r 	 		 			. /Percent of time students engaged. ._ 74 80 80 -410._ 66 
Engäged minutes per day. 17 22 49 38 
	Percent of time students are in , 

material of ar, easy difficulty 
level. 41. 80 42 28 
.Academic learning time per day in 
inutes. 7 181 21 11 
	Engaged hours per 150 day school 

year. 43 55- 123 - 95 
Academic learning time per 150 day • 

' 	mnhnnl 	vanr 	in ..norm tß 4S •S3 ií1 

*Sources: Dishaw, 1977(a); Dishaw, 19-77(b); Filby and Marliave, 1977. 



Table 3 

Time allocated to addition and subtraction (no regrouping) for 5 students 
over 17 weeks of instruction 

Week Student C5G6 
	Raw Cu-

1. 
1 

.Student 0702 
Raw 	Cu,n 

Student 1006 
	Ravi Cun 

Student 1501 
	Ra:; Cum 

Student 04r5
Raw Cum

1 ' 30 ' 30 40 40 , 45 45 6^ 60. 35 . 35 

.2 62 92 95 135 ' 20 65 cn 30 20 i'.5 

I,3 
'105 197 0 135 10 75 

4 

.20 .110 65 135 

4 105 302 ' 0 135 0 75 50 160 35 170 

5 20 322 50 . 	185 20 95 20 120 . 
ii. 

40 210 

6 0 322 • 20 205 30 • 125 30 210 0 210 

7 5 . 327 90 295 50 175 30 240 0. 210 

8 15 342 - 45 340 40 215 30 271 .0 210 

9 

10 
~ 

50 

30 

' 

. 

392 

422 

10 

30 

350 

380 

20 235 

55 290 
. 

	. '20 

10 

290 

303 

• 

• 

10 
.

45 • 

223 

255 

11 20 442; ~ 0 •380 	25 . 315 0 300 20 265 

12 80 522. .0 , 380 0' 315 30 333 • 15. 3^0 ' 

13 	. 38 • 560 '- '	. 0 380 , 0 ' 315 0 • 310' 0 300 

14 : 
. . 

•• 0 560 . 0 , 380- • 
-	
0 315 0,, 330 ,, 0 300 

15 
, • 

20 -!;;I• 523 
,. 

0 380 10 , 325 0 330. 5 • 335 

• 16 • 30 610 0 380 35 360 0 330 0 305 

17 , 55 • 655 • 0 	,. 380 4 364 0 33^ 10 315 

, , 

Entries are in minutes. 	
urce: Cahen and Fisher .,_ 1978.
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