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ABSTRACT

SOURCES OF ERROR IN MEASURING TIME ALLOCATION
IN ELEMENTARY CLASSROOMS

By

David J. Solomon

This dissertation investigates error in measuring
classroom time allocation within the framework of the
Harnischfenger and Wiley (1976) model of school learning.
First, a generalizability study was done where the facets
were measures (teacher logs verses observer field notes),
classes, days and students. Secondly, the reliability of
a coding procedure was assessed. Thirdly, the error in
teacher logs was modeled.

Both the teacher as well as an outside observer
recorded the activities of each student in six classes for
eight days over a three month period. Two separate
individuals each coded the observer descriptions for two
of the classes for four days.

The variance for each of the facets in the generaliza-
bility study as well as their interactions were computed.
These were used to estimate the reliability of a number of
data collection designs. Mean differences and absolute
value mean differences were used to assess the consistency
of the multiple codings. Error in teacher recorded pur-
suit length was partitioned into a fixed bias, random bias
and random error based on a measurement model developed by

Schmidt (1981). The error in categorizing pursuit based
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David J. Solomon
on teacher logs was evaluated.

The results indicated that increasing the number of
days observed was the most powerful approach for improving
the reliability of time allocation studies. However the
use of observers as opposed to teachers as a data source
also resulted in a substantial improvement. Increasing the
number of students observed within a class resulted in
little or no improvement. The multiple codings of the
same observer notes were found to be reasonably consistent.
The error in teacher estimates of pursuit length was
mainly random. The pursuit records coded from observer
and teacher descriptions were fairly consistent in terms of
how subject matters were categorized with the exception of
teacher supervision.

The results suggest that teachers can collect reliable
data for measuring differences among classrooms on time
allocation. 1If the focus is on measuring differences among
students within a class, or the time categories are
narrowly defined as in the Harnischfieger and Wiley model,
it may not be possible to obtain acceptable levels of
reliability without resorting to observers and/or extremely

large research designs.
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CHAPTER ONE
INTRODUCTION

One of the most critical roles a teacher commands is
the determination of pupil activities. The decisions
teachers make about how pupil time is allocated to various
subject matters and in what types of settings greatly
influences what students learn. With this in mind,
student activities seem a logical focal point for educa-
tional research.

A growing amount of educational résearch is in fact
now focusing on student activities especially one aspect of
it called "time on task." Stallings (1980) has called time
on task one of the most useful variables to emerge from
research on teaching in the 1970's. Much of the research
to date has shown a substantial relationship between the
amount of time allocated to a subject matter and achieve-
ment in that area (Wiley, 1976; Fisher, 1976; Stallings,
1980; Schmidt, 1981). There are also many other aspects
of student activities that in conjunction with subject
matter affect what children learn in school. Harnischfieger
and Wiley (1976) in their model of school learning focused
on instructional grouping (whole group, subgroup and

individual) and type of supervision (whether directly
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2
supervised by the teacher or not). Another dimension is
the extent to which a single student activity integrates
a number of different subject matters. Language arts
instruction for example, offers a unique potential for
integrating two or more curricula. Reading and writing are
skills that must be taught using some content. In order
to read or write, one must read or write something. That
something can be another subject matter such as science or
social studies allowing a student to simultaneously learn
another subject matter area. Although integration has
been talked about for over fifty years (Symonds, 1930),
research is needed on the extent to which student pursuits
are actually integrated in classrooms and if this approach
is indeed effective.

There are many other interesting questions in educa-
tional research that the study of pupil activities can
address. Allington (1980) found the time students spend
in school reading was positively related to their reading
ability. Research on the relationship between teachers'
perceptions of students' abilities and the time students
spend in different pursuits could help explain why the
variation in achievement between students grows as they

progress through school.

PURPOSE

Given the interest and growing evidence of the

importance of time allocation in the classroom, research is
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needed on how best to measure this variable. Collecting
data on how time is spent by students in school can be a
complex and expensive process. The Language Arts Project
of the Institute for Research on Teaching has developed a
set of procedures for collecting time allocation data at
the student level within the framework of a model of school
learning developed by Harnischfeger and Wiley (1976). The
purpose of this dissertation is to evaluate various aspects
of this procedure with the hope of determining more accurate
and efficient methods of collecting student time allocation
data.

Two basic methods were used to collect descriptions
of student time allocation. The first were logs recorded
by the teacher throughout the school day. The second

method was structured field observations.

MEASUREMENT OF PUPIL PURSUITS

The procedures developed by the Language Arts Project
to collect time allocation data consisted of two stages.
First a description of student activities and the times
they occur were to be obtained. Secondly, these descrip-
tions were to be coded into pupil pursuit records with the
beginning and ending time as well as codes indicating the
subject matter, group type and supervision of the
activity. Errors can occur in both describing the
activities and coding them into pupil pursuit records.

There are a number of ways descriptions of student
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classroom activities can be obtained. The use of observer
recorded structured field notes and teacher recorded logs
are evaluated by this study. It is hypothesized that
observers are more accurate than teachers in that they can
focus all their efforts on data collection while the
teacher's main job is teaching that at times can take all
of his/her effort. A teacher is likely to be recording
pupil pursuits and the time they occur after they happen
especially when the classroom situation is hectic. The
teacher in some cases would have to estimate starting and
ending times and could forget to record activities. An
observer focusing his/her whole attention on data collec-
tion is less likely to miss activities or have to guess as
to their beginning and ending times. Using observer
transcripts as descriptions of classroom activities
generally would be more expensive than using teacher logs.
The costs of using teachers or observers for obtaining
student activity descriptions is roughly proportional to
the number of days data is collected.

The second stage of measuring the time students spend
in different pursuits is coding descriptions of student
activities into pupil pursuit records. As was stated
above these records contain a beginning and ending time
for the pursuit and codes categorizing the pursuit in terms
of subject matter, group type and teacher supervision. It
is hypothesized that coding error mainly consists of

improperly categorizing pupil pursuits on one or more of
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the dimensions. The beginning and ending times are
contained in the descriptions and it is expected that it
would be rare for coders to incorrectly copy them. Also
this type of error is easily caught via computer error
checks since it results in gaps or overlaps in pupil
pursuit records.

Coder accuracy is probably to a large extent deter-
mined by the categorization scheme and the coder's training
in its use. The categorization of any phenomenon is always
to some extent artificial and ambiguities usually exist.
Harnischfeger and Wiley's model defines the categories for
group type and type of supervision but leaves it up to
individual researchers on how to categorize subject matter.
It is hypothesized that the greater the number of subject
matter categories and the more detailed they are, the more
difficult it would be to have consistency across coders.
Assuming reasonable care is used in developing a coding
scheme and training coders, it is hypothesized that the
coding process would introduce relatively small amounts of
error compared to the error from descriptions of pupil
activities.

The amount of funds available for data collection in
research studies is always limited. In determining the
most appropriate use of resources for data collection in
time allocation studies it is necessary to balance the
cost of increasing the accuracy of the data on each class-

room with the cost of collecting data on as many classrooms
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as possible which increases generalizability and reduces
sampling error. To make prudent decisions as to the best
data collection design for answering a given set of
research questions, researchers using the Harnischfeger
and Wiley model as a paradigm need as much information as
possible as to the amount of error introduced by various
approaches as well as which types of student activities

are most difficult to record.



CHAPTER TWO
REVIEW OF THE LITERATURE

Harnischfeger and Wiley's model of school learning
(1976) has provided the framework for the data collection
procedures this paper is assessing. The first section of
this chapter presents their model. The model suggests
that the amount of time allotted for students to learn
different subject matters under different learning settings
is the single most important determiner of school achieve-
ment. The second section of this chapter reviews the
literature relating time on task and achievement. As was
stated in chapter one, most theorists believe it is only
the allotted time in school that a student spends actively
attempting to learn that promotes achievement. The third
section of this chapter reviews the research on engagement
rates and the relationship between allocated time and
engaged time in the classroom. The major focus of this
study is investigating the nature and extent of errors in
teacher recorded data on student time allocation. The
fourth section of this chapter will discuss the research
on the accuracy of teacher recorded information on class-

room activities.
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THE HARNISCHFEGER AND WILEY MODEL

Harnischfeger and Wiley's model is based on two
assumptions. The first is that the most important factor
determining student achievement on a topic is the total
amount of time the student spends actively attempting to
learn the topic. The second is that there are large
differences in the total allocated learning time students
receive in various curricula under different learning
settings. Given these two assumptions, the model focuses
on student classroom activities. Harnischfeger and Wiley
strongly believe it is only by shaping pupil activities
that factors such as curricula and teacher actions influence
school learning.

There are a number of factors that control the time
students spend learning different topics. The state
government usually sets the number of school days in a
year while the school administration controls the length of
the school day, breaks such as lunch and recess as well
as to some extent the curriculum. Within these limits the
classroom teacher allocates time to different subject
matters. The teacher also controls the structure of the
learning setting under which students receive instruction
on different topics. The students of course decide the
amount of effort that they put into mastering a topic
although influenced by teacher's actions and classroom
setting.

The crucial variable in Harnischfeger and Wiley's
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model is the time students spend in what they term pursuits.
A pupil pursuit is defined as the intersection of three
dimensions. These dimensions are subject matter, group
type broken into whole class, subgroups and individual
activities and whether or not the activity is directly
supervised by the teacher. The model is focused on these
dimensions because Harnischfeger and Wiley believe that
these are the primary dimensions along which teachers
organize classroom activities. The students in a class
move from activity to activity throughout the school day,
usually with a transition period in between activities.
It is these individual student activities that form the
basic unit of pupil pursuits. This model focuses on the
teacher's role of allocating scarce resources. The
resources are the limited amount of time in school children
have to learn different subject matters and the teachers'
limited time he/she must distribute among twenty or thirty
students in the class.

Harnischfeger and Wiley acknowledge that teachers
perform many important roles in facilitating student
learning other than allocating resources. They explain
material, motivate students as well as provide them with
feedback as to their performance. The model focuses on
time allocation because Harnischfeger and Wiley feel that
is the most powerful approach to improving student achieve-
ment.

The basic premise of this model is that pupil pursuits
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mediate the effects of such things as curricula, administra-
tive policy and teacher actions in promoting student
learning. Given this assertion, two broad types of
research questions are suggested by the model. The first
is what are the effects of different types of policy
decisions and teacher practices on pupil pursuits. For
example, how much academic learning time is gained by
increasing the school day by an hour? Do open versus
traditional classrooms result in a large increase in
transition time? The second type of research question is
what kinds of pupil pursuits seem to work best for which
types of students. For example, is working in a small
group on an experiment an effective way of teaching the
scientific method to elementary school children? 1Is it
necessary to have the teacher directly supervise and pro-
vide immediate feedback to students learning beginning
reading skills?

In answering both types of research questions suggested
by the model, it is necessary to measure the time students
spend in different pursuits. The major focus of this
dissertation is to determine whether teacher logs can
provide a reasonably accurate though economical approach
to collecting classroom time allocation data as compared

with the use of classroom observers.
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THE RELATIONSHIP BETWEEN TIME AND LEARNING

It seems inherently obvious that exposure to a given
subject matter is a precondition for mastery of the skills
and content contained as part of that subject matter.
There are probably many other aspects of both the learner
and the instructional setting that affect the extent of
what students learn in school, however exposure seems
necessary. For years researchers have been struck by the
tremendous differences in the time students receive in
different topics (Borg, 1980). This section discusses
some of the empirical research that has assessed the
relationship between time and learning.

The majority of studies investigating the relationship
between time and achievement have found a positive relation-
ship though the size of this relationship has varied
considerably. These differences are likely due to both
sampling error in the individual studies as well as the
wide range of methods, conditions, subject and content
areas used.

This section will begin by discussing a review of the
literature relating time and learning. This will be
followed by descriptions of three large scale studies
that control for background variables and measure achieve-
ment at the student level while measuring time allocations
at the school level.

Fredrick and Walberg (1980) reviewed approximately

fifty studies relating time and learning. They categorized
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the studies into those measuring instructional time in
years, days, hours, and minutes. They found a consistent
though moderate relationship in all four categories of

studies. The correlation ranges are shown in Table 1.

Table 1

Correlation of Time and Learning

Category Low High
Years of instruction .26 71
Days of instruction .36 .69
Hours of instruction .13 .59
Minutes of instruction .15 .53

As one might expect, controlling for social class
depressed the correlations in a number of studies. The
authors also make the point that a number of studies found
the log of the instructional time tended to be a better
predictor of achievement than the actual time. This
suggests increases in achievement with increases in time
spent on particular topics may drop off after some point.

Wiley (1976) performed a hierarchial analysis relating
quantity of schooling to achievement in math, reading, and
verbal ability controlling for student background
variables. The analysis was hierarchial in the sense that
student achievement and background were measured at the
student level while quantity of schooling was measured at

the school level. Wiley used a portion of the Equality of
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Educational Opportunity Report (EEOR) data consisting of
2,558 sixth grade students from 40 central city Detroit
schools. The achievement measures for verbal ability
consisted of sentence completion and synonym subtests from
Educational Testing Services School and College Ability
Test series. The math and reading ability measures were
from Educational Testing Services Sequential Test of
Educational Progress. The measure of quantity of schooling
was the log of the triple product of the average daily
attendance rate, length of school day and number of school
days per year. The student background variables consisted
of race, number of siblings and the number of certain
types of possessions in the home.

Wiley found quantity of schooling had a large effect
on achievement in all three areas. From the path
coefficients he obtained (4.88, 9.76, and 11.12 with
standard errors of 1.62, 2.80, and 3.00 respectively for
math, reading, and verbal), Wiley concluded a 247 increase
in the quantity of schooling would result in a 347, 65%,
and 347, increase in verbal, reading and math scores
respectively.

Karweit (1976a, 1976b) performed a set of analyses
similar to Wiley's. She used 30 schools from the suburban
Detroit area. Using the same analysis procedures as Wiley,
she found nonsignificant (p % .05) effects for quantity of
schooling on all three measures (math, reading, and verbal

ability). She also analyzed EEOR data from a number of
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other cities (Philadelphia, Milwaukee, Washingtin, D.C.,
Cleveland, and Baltimore). The effects she found for
quantity of schooling in the inner city schools were
positive though smaller than their standard errors for
all three dependent variables. The effect for quantity of
schooling on achievement in the suburban schools was
negative though nonsignificant (p % .05). Karweit (1976a)
also performed similar analysis on a number of other sets
of data without finding effects anywhere near as large as
Wiley's.

Schmidt (1981) assessed the relationship between
achievement and the number of hours of high school instruc-
tion in six curricular areas controlling for ability and
student background. He used a national sample of 9,195
students in 725 schools from the graduating class of 1972.
The data was collected as part of the National Longitudinal
Study (NLS). The achievement measures were a vocabulary
test of synonyms, a reading comprehension test, and a
mathematics test. The ability measures consisted of a test
of associative memory, a test of inductive reasoning and a
test of perceptual speed. All six ability and achievement
tests were developed by the NLS. The background variables
consisted of sex, race (white, nonwhite) and a composite
SES measure created from parent education, income,
father's occupation and the possession of certain household
items. The quantity of schooling in six subject areas

(science, social studies, foreign language, English, math,
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and fine arts) was computed for each subject matter using
the number of semesters taken in each subject matter and
the instructional time received during a semester. ACT
test battery scores were available for a subsample of 1,421
of the students and the English, social studies, math and
science subscales were used as additional measures of
achievement for the subsample of students that had taken
this battery.

Schmidt found that quantity of schooling had a clear
positive effect on achievement controlling for ability and
student background. This was true for both NLS and ACT
achievement measures. As one might expect the relationship
was strongest for time spent in classes closely related to
the test material. The one exception was a strong rela-
tionship between foreign language exposure and all the
achievement measures. Schmidt hypothesizes that ability
was not adequately controlled for by the measures used,
and time in foreign language classes was acting as a proxy
for ability since college bound students tend to take more
classes in foreign languages. The effects ranged from
about two to four percentage points for every 100 hours of
instruction (approximately one semester). The largest
effects were for math achievement.

The divergent findings of Karweit as opposed to Wiley
and Schmidt are somewhat puzzling given their similar
methodology. Though Wiley's sample size of forty schools

is relatively small, the size of the effects for quantity
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of time were at least two and as much as three and a half
times larger their standard errors. Karweit's Detroit
sample of thirty schools was quite small and the absence
of significant effects for quantity of schooling in that
study could be explained by sampling error. This however
was not the case for the study using a number of other
large metropolitan areas. It is interesting that the
same pattern of results was found for Detroit as the other
metropolitan areas in terms of the sign of the relation-
ship between quantity of schooling and learning in the
inner city as opposed to the suburbs. Quantity of school-
ing at least as it was measured by Karweit and Wiley tends
to be positively related to learning in the relatively low
SES inner city while negatively related to achievement in
the relatively high SES suburbs. This suggests that
increased time in school may be an important factor for
children in the inner city schools who are less likely to
get exposure to the skills and content contained in school
curriculum at home than their suburban counterparts.
Schmidt's findings on this question were quite different
than Karweit's and Wiley's. Schmidt examined the impact of
quantity of schooling on achievement for students from six
types of schools. Schools with high percentage of minority
and low income students versus other schools in three size
categories, less than 300 students, 300 to 600 students and
above 600 students. The pattern of results he found was

mixed with a strong tendency for school size to interact



-
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with SES in terms of the impact of quantity of schooling
on achievement. In some categories, for some types of
achievement, quantity of schooling did seem to have a
greater impact on low SES students. In other cases, the
most striking being the impact of quantity of schooling in
mathematics on mathematics achievement, the impact was
much greater for students from schools with a high percen-
tage of low SES students.

Schmidt's study differed from Wiley's and Karweit's
among other things in the way time was measured. He used
measures of the time spent in specific subject areas as
opposed to the total time in school. This better match
between content of exposure and the achievement measures
used might explain why he found significant effect for

quantity of schooling while Karweit did not.

ENGAGEMENT RATES

This section reviews a number of studies on engagement
rates or the proportion of allocated instructional time in
school a student actually spends attempting to learn.
Common sense suggests that it is only during the portion of
allocated time a student spends on task that learning can
occur. There is also evidence that there is a stronger
relationship between engaged time and achievement than
between allocated time and achievement (Borg, 1980).
Despite this, the time allocated to various types of

instruction in schools is an important variable in
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educational research for a number of reasons. First, it
places a ceiling on the total amount of engaged time a
student can receive. Secondly, allocated time can be
directly affected by policy changes while engaged time is
more directly under student control and can only be
indirectly affected by teacher actions. Thirdly, as will
be shown in this section, naturally occurring variations in
allocated time seem to have at least as great an impact on
engaged time as naturally occurring variations in engage-
ment rates.

Karweit and Slavin (1981) collected data on the
scheduled, instructional and engaged time in mathematics
for the classrooms of twelve teachers. Six students in
each classroom were observed for ten days. The students'
activities were recorded every thirty seconds during math
instruction. The mathematics computations, concepts and
application subscales of the Comprehensive Test of Basic
Skills (CBTS) were used as a pre and post measure of math
ability. The means, standard deviations and correlations
among the variables for lower and upper elementary classes
in the study are given in Table 2 and Table 3.

The high intercorrelation among the three measures of
time (scheduled, actual, and engaged), as well as the
equivalence of their relationships to the achievement
measure suggest collecting data on engaged time or even
allotted time may not be necessary in time on task research.

Scheduled time which is generally much cheaper and easier
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Table 2

Lower Elementary (grades 2 and 3) N=33

Post Test 63.7(17.9)
Pre Test .91 62.3(17.6)

Scheduled .30 23 94.1(11.5)

Instruct. .37 «29 91 80.1(10.8)

Eng. Min. .42 <30 87 .90 73.8(11.8)

Eng. Rate .37 22 .19 .42 .64  .78(.07)
Table 3

Upper Elementary (grades 4 and 5) N=62

Post Test 56.6(19.5)
Pre Test .89 51.2(21.3)

Scheduled -4l «45 97.8(14.6)
Instruct. <36 <39 97 84.9(14.5)
Eng. Min. .42 .43 -85 .89 75.9(14.6)

Eng. Rate .19 .15 <15 .19 .62 .78(.08)
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to obtain seems to be an acceptable alternative at least
in this small scale study for estimating the relationship
between time and learning. It is true, however, that
scheduled time is a substantial over-estimate of the actual
time a student spends engaged learning a topic. If there
is a fixed constant for the difference between scheduled
and engaged time that is fairly stable across teachers,
scheduled time could provide an acceptable substitute
measure for the absolute amount of engaged time after
applying a correction factor. The data from Karweit and
Slavin suggest this is not the case. Across the twelve
teachers the ratio of engaged time to scheduled time
ranged from .42 to .81 with a mean of .67 and a standard
deviation of .1l.

Karweit and Slavin also found positive correlations
between engagement rate and the three time measures in both
upper and lower elementary classes. The Beginning Teacher
Evaluation Study (BTES) also found similar results as will
be discussed below. This is encouraging in suggesting
that increasing instructional time may not lead to lower
engagement rates at least within the range of variation
found among the classrooms in this small scale study.

Allocated time, engaged time, and engagement rates in
reading and mathematics among second and fifth grade
students were recorded in the Beginning Teacher Evaluation
Study using a procedure similar to Karweit and Slavin's.

Six students within each class with average ability were
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observed by a BTES staff member. The results were quite
similar to those of Karweit and Slavin's. These results
suggest that within the naturally occurring variation in
allocated time, there is a zero to slightly positive
relationship between allocated time and engagement rates.
As stated above, this suggests that increasing allocated
time in math and reading does not result in lower engage-
ment rates due to fatigue or boredom. The BTES Study also
found engagement rates ranging from about .70 to .75 which
is consistent with the findings of Karweit and Slavin.

Borg (1980) reviewed a number of studies on engagement
rates done in the 1920's and 1930's. The engagement rates
observed then were somewhat higher than those observed in
the studies discussed above, ranging from .80 to .98.
Borg also discusses the question of how well an observer
who can only assess outward signs of attention can
accurately assess whether a pupil is actually engaged in
learning. He cites Bloom (1976) who made sound recordings
of classroom activities and asked students while they
listened to them what their thoughts had been at that time.
Approximately 657 of the students' thoughts during lecture
were related to the lecture topic, while 55% of the
students' thoughts during discussion were on discussion.
This suggests observer's reports of engagement time and
rates might be somewhat inflated. This is not surprising
given that a student could seem to an observer to be pay-

ing attention while he or she was actually daydreaming.
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It was stated in the beginning of this section that
naturally occurring variations in allocated time seemed
to have as great if not greater impact on engaged time as
engagement rates. In the studies discussed above, engage-
ment rates have been found as low as 557 and as high as
98%. This implies that it would take approximately twice
as much allocated time in a given instructional area when
the engagement rate was at the very low end of the range
for students to receive a given amount of engaged time as
when the engagement rate was at the high end of the range.
Obviously changes in engagement rates of this magnitude
can have a large impact on the engaged time students
experience in different topics. The variability of allo-
cated time in various subject matters suggests it has even
greater impact on the engaged time students receive in
those subject matters. An analysis of the time allocation
data from the six classrooms this study is based upon
found that classes with the highest amount of allocated
time in each of five major subject matter areas (language
arts, reading, math, social studies, and science) spent
at least twice as much time in that subject matter area
as classes with the lowest amount of time in that particular
area. In the case of science the class with the most
amount of allocated time spent approximately 50 times as
much time in science as the class with the least amount
of allocated time in science. Although this study was

done on a small number of classes, the results are
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consistent with what has been found by other researchers
(Borg, 1980; Mann, 1928). Even if classes where students
received the most amount of instruction in a given subject
matter area had the lowest engagement rates, they would
receive more time on task in that subject matter area than
students in classes with the least amount of instruction
in that area even if they were engaged nearly 1007 of the
time.

In summary, Karweit and Slavin's study suggests that
there is a near perfect linear relationship between
scheduled time, allocated time and engaged time at least in
mathematics instruction at the elementary school level.
They also found however that scheduled time is a consider-
able overestimate of the allocated time in math instruction.
In addition, the extent of overestimation is not consistent
across classes. Karweit and Slavin as well as the BTES
study found a zero to slightly positive correlation
between engagement rates and allocated time suggesting
that it is possible to increase instructional time at
least to some extent without lowering student attention.
Engagement rates in the studies reviewed have ranged from
55% up to nearly 1007. The work of Bloom (1976) indicates
that engagement rates may be somewhat overestimated.
Although there is some evidence that there is a wide range
of engagement rates across classes, the even wider range
of allocated time to various curricular areas across

classes suggests that allocated time has as large, if not



» 1‘
m

rk

teacrh
resea
inves
been |
Rosens
studie

review

accura
fOC‘Jse<
allo(:a:
the Sty
behavio
questiqg
Zenera]
infomﬂ]

tion fI‘(

d clear
Other S o

]
CLQSSrOOU



24
larger, an effect on engaged time as engagement rates in

a given subject matter area.

THE RELIABILITY OF TEACHER RECORDED DATA

This section reviews the research on the ability of
teachers to provide accurate information for use in
research. This topic is rarely the major focus of an
investigation and what research has been done has generally
been a by-product of research on other topics (Hook and
Rosenshine, 1979). One study and a review of 11 other
studies were found that relate to this question. The
review article will be discussed first.

Hook and Rosenshine reviewed 11 studies of the
accuracy of teacher reports. Although none of the studies
focused on the ability of teachers to record student time
allocation, their findings seem relevant. They grouped
the studies into those of teacher reports of specific
behaviors, those of scales formed from items in teacher
questionnaires, and those of teacher reports grouped into
general traits such as open versus traditional. The
information provided by the teacher was related to informa-
tion from an observer or students.

Of the six studies of specific behaviors, none found
a clear relationship between teacher reports and the
other source of information. Although this suggests that
teachers cannot provide accurate information on specific

classroom activities, other factors may in part explain
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this finding. Studies of the generalizability of teacher
behavior have found that the variability among occasions
and raters is so large for certain behaviors that they
cannot be measured reliably without the use of large
numbers of raters and occasions (Erlich and Shavelson,
1978), (Shavelson and Dempsey-Atwood, 1976). The lack of
congruence between teacher self reports and observations
may in part be due to error in observations as well as
error in teacher self reports.

The correspondence between teacher reports and
observations was better for scales and dimensions than
for specific behaviors. This is what one would expect
assuming the error in teacher reports was random. In the
two studies relating teacher reports of their general
teaching style with observer ratings a strong relationship
was found.

The results of this review are not surprising. The
more specific the information a teacher provides, the less
accurate it is likely to be. Although these studies
assessed the reliability of teacher self reports of their
classroom behavior, the findings may well generalize to
the accuracy of teacher recorded time allocation data.
One would expect that the finer and more specific the
activity categories used in a time allocation study, the
less accurate teacher logs would be.

A comparison of time allocation data collected using

outside observers and teacher logs was done as part of the
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Beginning Teacher Evaluation Study (BTES) (Fisher, Filby,
Marliave, Cahen, Dishaw, Moore, and Berliner, 1978). The
sample consisted of 25 second grade and 22 fifth grade
classrooms. Three boys and three girls were selected in
each class as target students. The teachers in each class
kept daily logs of the time spent by each of the target
students in specific content categories within the areas
of reading and mathematics. On one day each week, a
trained observer recorded each of the target students'
activities and the times they occurred as well as error
and engagement rates. Achievement data was also collected
at four time points.

The BTES Study found that although miscategorization
from the teacher logs did occur, there was in general a
good match between the observations and the logs. The
correlations between observation time and log time were
reasonably high. In second grade they ranged from .44 to
.95 with a mean of .68 across the different activity
categories. In fifth grade they ranged from .06 to .94
with a mean of .65. From their experience and the data
they collected, the researchers felt that teachers tended
on an individual basis to overestimate or underestimate
the time in different categories. Using the results of
comparing the mean observation and log time, correction
factors were computed for each teacher's bias by forming
ratios of the observation time over the log time for read-

ing and math. These ranged from 0.717 to 1.643 for reading
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and 0.422 to 2.727 for math. These results suggest that
at least some teachers have a fair amount of bias in the
allocated time they record.

The results of the BTES Study suggests that teachers
can in fact collect reasonably accurate data on the time
their students spend in different activities, though some
teachers tend to overestimate or underestimate allocated
time. In the BTES Study data was collected on only six
students per class and just in the areas of reading and
math. In the present study the ability of teachers to keep
track of the activities of all the students in the class
on the full range of subjects taught was assessed. Unlike
the BTES study, the major focus of this dissertation was
to evaluate teachers as a source of time allocation data.
For this reason, the nature and extent of the error and
bias in teacher recorded logs of student activities was

investigated in much greater detail.






CHAPTER THREE
THE DESIGN OF THE STUDY

This chapter begins with a discussion of the questions
this study attempts to answer. This is followed by a
description of the six classrooms on which time allocation
data were collected. Since the major focus is on evaluat-
ing data collection procedures, these will be described in
detail next.

Two basic approaches were used to assess errors in
collecting time allocation data in the classroom. The
first approach assessed error at the level of total time
per day for a given student in a given activity or pursuit.
This is generally the lowest level at which time allocation
research is done. The second approach assesses error at
the level of the individual pupil pursuit as defined by
Harnischfenger and Wiley (1976). This level was chosen
to be consistent with Harnischfenger and Wiley's model.

Part of the data collection procedure this study is
evaluating consists of coding written descriptions of
student activities in the form of teacher logs or observer
transcripts into pupil pursuit records. Multiple codings
of a subset of the observer notes were used to assess the

reliability of coders.

28
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RESEARCH QUESTIONS

As was stated in chapter one, the major purpose of
this dissertation is to evaluate two approaches to collect-
ing classroom time allocation data on several dimensions.
The first is the use of observers recording in the form of
structured field notes the activities of individual
students. The second is the use of classroom teachers
recording the activities of their students in the form of
written logs.

There is probably no way to obtain perfectly accurate
measures of the time students spend in different pursuits
or activities. The use of a full time observer can
probably provide as accurate a description as can be
obtained of student classroom activities. An observer can
focus all of his/her attention on the task of recording
student activities while a teacher's main focus must be
on teaching. The use of teachers to record student
activities, however, is likely to be considerably less
expensive in that it eliminates the cost of the salary of
a full time observer. The use of teachers to collect
these data is also likely to be less disruptive than the
introduction of an outside observer to the classroom.

The major focus of this dissertation is to what extent
and under what circumstances can teacher logs be used as a
substitute for outside observers as a data source for time
allocation studies. In addition how might log keeping

procedures and training methods be improved to increase the
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accuracy of the information provided by teachers.

The second question this dissertation addresses is
the reliability of a set of procedures for coding written
descriptions of student activities into pupil pursuit
records. These pupil pursuit records indicate for a
single student his/her activity coded on the three major
dimensions of the Harnischfenger and Wiley model (subject
matter, grouping composition and whether or not the
activity was supervised by the teacher). The records
include the beginning and ending times of the activity, and
a new record was started when the students' activity
changed according to any one of the dimensions.

The coding of the teacher logs and observations is
very time consuming and tedious using this coding process.
It is important to determine how reliable the coding
process is and whether multiple coders are necessary.

The final question this dissertation addresses is
what is the best strategy for sampling classrooms, students
and school days within classrooms. If there are extreme
differences in the time students receive in different
subjects, as is suggested by the previous research dis-
cussed in chapter two, a great deal of precision in
measuring time allocation may not be necessary to estimate
it's effects on learning. If there is little variability
among students within a class, as would be the case if the
teacher mainly used whole group instruction, there seems

to be little use in observing all or most of the students
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in a class. On the other hand, if the teacher used a
large amount of individualized instruction resulting in
large differences among students within the class in the
time devoted to different subjects, observing a large
number of individual students would be important. As with
students, if there is substantial variation among days in
the school year within classes in the time spent in
different subjects, it would be necessary to obtain data
from a large number of days to get accurate estimates. If
there was little variation among days, it would be
necessary to obtain data on only a few days in each class-

room to obtain reasonably accurate information.

SAMPLE

Time allocation data were collected in six elementary
classrooms from the greater Lansing, Michigan area. The
sample included classrooms from inner-city Lansing as well
as rural and suburban districts around Lansing. There
were two second grade classes, two third grades, a fifth
grade and a team taught fourth and fifth grade double

classroom.

DATA COLLECTION PROCEDURES

Classroom time data were collected during a three
month period in the spring of 1978. During this period

each teacher in the study kept daily logs of the classroom
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activities of each student in the class. The teachers
were asked to record the logs while the activities were
taking place whenever this was possible. The logs
included the beginning and ending time of an activity,
student group, lesson content and materials, instructional
purpose, and instructional strategy. An example is
provided in appendix A.

On eight days in three of the classrooms and nine days
in the other three classrooms, an observer recorded the
classroom activities of each student in the classroom in
the form of structured field notes. These included
descriptions of the activities of each student group or
individual, those students making up the group, and the
beginning and ending time of the activity. An example of a
transcribed version of a set of these notes describing
the activities of a class for a day is provided in
appendix A.

Both the written logs and observations of the students'
activities were then coded using the scheme presented in
appendix B. For two classrooms on four days each, the
observations were coded by two separate individuals to

allow for estimating the reliability of the individual

coders.

ESTIMATION OF VARIANCE COMPONENTS
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