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Instructional Time and Student Achievement

in Second Grade Reading and Mathematics

Assessing the impact of school instruction on student achievement
is, and has been, a remarkably difficult task. The major question has
usually been, "What in-class activities lead to high achievement gain?"
The "activities" in this question refer to broad categories of classroom
phenomena including; student grouping patterns, teacher-student inter-
actional behaviors, and choice and use of curriculum materials, among-
others. It is usually assumed that the classroom feacher has consider-
able control, either directly or indirectly, over each of these activi-
ties. Teachers exercise control in their roles as decisipn makers on
what-will-be-done and as implementors on how-it¥wi11-be-done. Sooner or
later, procedures for increasing the effectiveness of classroom instruction

require some change in teacher behaviors. As a result, teacher behaviors

have been thre focus of research on effective instruction.

Much of the recent research addressing teacher effectiveness attempts
to relate specific classroom conditions or behaviors to student achieve-
ment. This approach though widely employed, has not resulted in the
jdentification of a set of :crucial behaviors which will lead to achieve-
ment gains in a wide variety of school seetingﬁ. It would appéar that
at the level of a specific teacher behavior or a small set of specific
teacher behavior:z, few consistent re]ationéhips with student achievement
have been found. On the other hand, increasiac numbers of studies have
found a relation between the amount of time spent on a content area and
achievement in that area. In some cases, this finding was not the

primary que.tion being addressed by the research. This finding occurs
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in studies wherein the specific research questions are quite diverse.

If there is a sizeable impact of amount of instructional time on

student achievement, it would not guide teachers in their ongoing inter-
actions with students. However such a finding could provide an important
framework for viewing instrﬁction and provide direct guidelines for
planning and time allocations.

In several studies, positive correlations have been found between
amount of instructional time and student learning. Infa review of
approximately 20 studies, David (1974) concluded that, in studies where
the variation in exposure to schooling was extensive, there were con-
sistent positive relationships between exposure to schooling and
achievement scores. In studies where the variation in exposure to
schooling was minimal, no consistent effects of exposure to schooling
were found.

In a school-level analysis, Wiley (1973) calculated average émount
of schooling by taking the product of length of school year, length of
school day, and average daily attendance rate. Using this index?
variation in amount of schooling was strongly and positively related
to knowledge acyuisition in both reading and mathema;ics. Another school-

level analysis (Karweit, 1976) on the same data confirms this result.

o~ ‘\"vl

"However, analyses on several other data sets (Karweit, 1976) failed to

find positive effects for amount of instructional time.

Studies by Bond and Dykstra (1967), Harris and Serwer (1966), and
Harris, Morrison, Serwer and Gold (1968), report negative correlations
between teacher or student absences and achievement, which could imply

that n~re instructional time is associated with higher achievement.

Harris and Seyrwer (1966) found a positive relation between amount of
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time‘in reading instruction and reading achievement.

Several recent studies have reported on the relationship between
amounts of instruction and student achievement even though this relation-
ship was not the primany goal of the research. Bennett (1976) studying
teaching style and student achievement, found an effect for amouht of
time. Regardless of teaching style, students who spent more time
studying a subject also had higher achievement in that subject.

Several studies {Carroll & Spearritt, 1967; Hess & Takanishi, 1974;
Stallings & Kaskowitz, 1974) have assessed the amount of instructional
time during which students actually engage in learning activities in a
particular subject area. Though the results were not entirely consistent,
positive associations were found between time engaged in instruction and
student achievement. McDonald (1975) in a study of reading and mathe-
matics learning in elementary school, found student inattentiveness to
be negatively related to achievement. Bleck and Burns (1975), reviewing
studies on mastery learning found a positive relationship between in-
structional time and achievement. When time was assessed as actively
engaged and on-task, the relationship was described as strung.

On the whole these studies indicate that where differences in amounts
of instructional time have been large, more time has been associated with
more learning. However, where the variability in amounts of instructicnal
time has been relatively small, the results were mixed.

Regardless of the variables chosen to characterize classroom in-
struction, it is clear that the instructional experiences of students
differ in bath kind and amount. If the instructional process is measured
in terms of elapsed times then differences in the amount of instructional
time students spend on a particular objective may be an important factor

in determining student learaing.
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The characterization of classroom instructional variables in terms
of time variables was first proposed by Carroll (1963). Recently,
Harnischfeger and Wiley (1975) have proposed a model for the teaching/
Tearning process in e]ementan& school which partitions instructional
time into various subject-area and classroom-setting combinations.

Differences in the amount of learning exhibited by similar students

are presumably a function of both the amount and kind of instruction

they receive. If two groups of similar students are receiving precisely
the same kind of instruction, and if mastery of the objectives has not
yet been“rgached, theh the group which spends more time on the task will
out-perform the group which spends less. In other words, differences in
Tearming will be attributable to variation in the amount of instruction,
other things being equal. If instruction is not identical for the two
groups of studcdfs, then amount of learning is a function of the kind
of instruction, as well as the amount of instruction.

In studies of the relative effectiveness of differcnt kinds of in-
struction, these two scurces of variation in learning have not always
been taken into account. The relative importance of differences in
Tearning time and kind of instruction are not at all clear. If kind of
instruction is much more important than learning time in influencing
Tearning, then one would expect to find consistent relations between
]earn{ng and kind of-instruction‘received. If the factofs are ahout
equaily important, or if kind of instruction is Jess important than
tearning time, ther the relation between lTearning and indices of,kind
of instruction would appear fo be inconsistent when Tearning time is

not accounted for,
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It is not possible to separate completely amount of instruction from ;
kind of instruction. In fact, the kind of instruction must be Specified
at some level before it is possible_to_discuss amount of instruction.
Kinds of instruction might be defined on the basis of curriculum content,
group size, teacher behaviors, materia]é used, social climate, or physica¥
arrangements of the classroom, among others. The number of kinds of
instruction is practically limitless. The exploratory study reported here
defined broad kinds of instruction in terms of subject matter categories.

Instructional time is most typically allocated to subject matter
areas and, within these areas, to sub-areas. The subject areas of interest
were reading and mathematics. At grade 2 typical sub-areas would be com-
pound words, decoding initial consonants, addition without regrouping,
place value, etc. The time that a teacher allocates to a subject area
sets an upper 1°mit on the amount of in-school instruction a student
may receive in that subject arc..

Besides allocating instructional time to subject areas, teachers
also determine a large number of classroom conditions which influence

_ the quality of time allocated to a particular subject area. In this
study, three dimensions were used to define an instructional setting,
each was seen as a dichotomy. The facets were: adult involvement (adult
directly involved/no adult directly involved); pacing (self-paced séat-
work/other); and group size (small group/large group). These three
dichotomous setting variables combine to form eight setting types.
Instructijonal timé was allocated to subject areas and, within subject
areas, to the eight instructional settings.

Of the time allocated to a particular subject area, students spend

some time engaged in on-task behavior and some time in off-task behavior.
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This latter time can be thought of as unengaged time. Hence, the
maximum available in-school time for a particular content area is largely
determined by the teacher, principal, or district policies. Of this
"allocated" time, students engage in on-task behaviors for some portion
of it. h

The goal of this study

was to assess empirically the relationship
between amount of instructional time and student achievehent. More
specifically, two questions were addressed: (a) Do students who have
more time allocated to a particular subject area also learn more in
that subject area? and (b) Do students who spend more engaged time in

a particular subject area learn more in that subject area?

METHOD

Subjects. The fiéld work carried out by Far West Laboratory during the
continuation year of Phase I1I-A of the Beginning Teacher Evaluation
Study involved a sample of 33 teachers. This sample was composed of

16 grade 5 and 17 grade 2 teachers. Each volunteered to participate in
the one-year study. The teachers were recruited in the San Francisco
Bay Area by Far West Laboratory staff during the spring of 1975. After
meetings with administrative officials and building principals in ten
school districts, individual teachers were contacted. The study was
described, and teaqhers were offered extension credits (through a

cooperating ccilege) or an honorarium for their participation.

IThe study reported here is part of a larger research effort. The
data available for analysis were part of the data set collected
during Phase III-A of the Beginning Teacher Evaluation Study (Far
West Laboratory, 1975, 1976; Fisher, 1976a,b; Filby & Dishaw, 1976.
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This report is based or data collected in nine grade 2 classes
during a ten week period i the fall of 1975. .Several of the classes
were split grades, containing some grade 1 students and some grade 2
students. Only grade 2 students (but not necessarily all grade 2 students
in a given class) were included in the study. Datavon'152 students (in

~

nine classes) were available for analysis.

Overview of data collection. The objectives of this study were to describe

the naturally occurring variations in allocated and engaged instructional
" time, and to relate these variations to variations in student achieve-
ment. No manipulation of classroom conditions or teacher behaviors

was attempted. The strategy was simply to assess student achievement

in a number of content areas on two o;casions; once early in the fall

. and once‘late in the fall. In the intertest interval, records of allo-
cated time were kept. Practical time constraints determined that the
first testing occasion (referred to as occasion A) take place during the
first week of October, 1975. Records of allocated time were kept for
eight weeks of instruction, after which the second testing (occasion B)
was conducted during the first week of December, 1975.

In addition to the records of allocated time, data were collected
on engaged time by direct observation. This procedure was carried out
in two-thirds of the classes in the sample. Rather thaﬁ sample obser-
vation days from the A-B intertest period, c1a§ses were observed for
épproximate]y ten consecutive school days. In an attempt to create
optimal conditicns for the assessment of the relation between engaged
time and achievement, additional achievement tests were administered at

the beginning of the first observation day and at the end of the last
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observation day. These testing occasions are referred to as OA and OB
respectively.. This procedure provided 100 percent covarage by direct
observation of in-school instruction for every student during the 0A-0B

period.

Measures of reading and mathematics achievement. The measures of achieve-

ment used in this study are a sub-set of the scales being developed by
the staff of the Beginning Teacher Evaluation Study (Filby & Dishaw,
1975, 1876). A relatively large battery of items we{g administered at
occasions A and B. The battery contained 340 reading items and 35 math-
ematics items grouped into approximately three dozen subscales each |
assessing achievement in a specific content area commonly taught at
grade 2 in California schools. Ten reading and three mathematics sub-
scales are analyzed in this report. The scales are labeled decoding-
long vowels, decoding-consonant substitutions, decoding (total), context
clues (total), word structure;compound words , word structure (total),
word meaning-synonyms, comprehension-description, comprehension (total),
reading (total), place value, subtraction without regrouping, and
addition with regrouping. With the exception of the items in the com-
pound words subscale, all items were of the multiple choice type.
Identical items were group administered at occasions A and B and the
resultant scores were used in conjunction with time measures assessed
over the intervening eight-week period.

Tﬁe three mathematics subscales and three of the reading subscalas
were administered at the 0A and OB occasions and the résu]taﬁf scores
were used with the process data collected by direct observatibn.

‘Internal consistency re]iabi]ity coefficients and other descriptive
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statistics for the scales are presented in Table 1. In several cases
the scales used for analysis in later sections of this report do not
correspond exactly to the scales listed in Table 1. These differences
are briefly described below. '

Scores on the two long vowel subscales (final e and digraphs) listed
in Table i were summed to form one 22-item scale. labeled decoding-long
vowels. The decoding (total) scale in Table 1 included speeded items.
The decoding (total) scale which is analyzed in later sections of this
report contained 86 items, none of which were sbeeded items.

Later analyses also inciude a reading (total) scale formed by
sunming scores on 301 items. HNo reliability information for this scale
is included in Table 1, however, itsllength alone insures a very high
internal consistency.

Entries in Table 1 were computed on all subjects with complete data
for any given teéting occasion. All scores were corrected for guessing
using the standard correction procedure (Thorndike, 1971). Although
some tests were short, the internal consistencies were relatively high.
The mathematics items were difficuTt especially at occasion A whi]e the

reading items were relatively easy at all occasions.

Measures of academic status. The total score on the reading battery

(340 items) at occasion A was used as an index of academic status. Scores
for academic status ranged from a low of 1 to a high of 322 for the stu-
dents in this study. The mean and standard deviation were 107 and 81
respectively. This measure, based on a wide variety of reading items,
was used as an index of general adademic aptitude in analyses relating

instructional time and student achievement.
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Measures of instructional time. The proceés data consisted of measures

of both allocated and engaged time spent in particular reading and math-
ematics content areas. Since instruction is planned and implemented by
content area, and since $tudent achievement is most qfteﬁ differentiéted
by _content area, instructional time was Tirst partitioned by content
category. Subareas of reading (e.g., decoding, word meaning, compre-
hending main ideas) and mathematics (e.g., place value, addition without
regrouping) constitute the categories. The content categories were
developed at two levels (general and specific) from a logical analysis
of grade 2 objectives, textbooks, and curriculum materia]s._‘ g

For grade 2 reading, 10 general content cétegories were defined.
These break down into 68 specific content categories. Similarly, for
mathematics, 10 general content categories and 27 specific content
categories were defined. (A1l content categories are listed in Appendix A.)

The amount of instructional time allocated to each of the specific
content categories in reading and mathematics for each student during
the A-B intertest period was assessed via a teacher log keeping procedvre.
For a given wgek, each teacher recorded how students were grouped for
reading instruction on an attendance/group composition form. Daily
attendance records were kept on the same form; and if group composition
changed dﬁring the week, the changes were also reported. On the teacher
log form itself, teachers kept daily records for each student group.
For each day, time periods were blocked off by vertical lines (drawn by
the teacher). The beginning and ending times for a setting were
recorded along the top of the form. For each setting, teachers reéorded
édult involvement, pacing, materials, and content categeries. In this

way, varied instructional patterns could be recorded on the same form.
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From these records, time allocated to specific content categories {and class-
room settings as well) were collected over the A-B intertes. period.

Engaged time was assessed by direct observation. Each of six classes
was observed for a two week period. The basic strategy of the system was to
code all instruction in reading and mathematics for each student in a class-
room. This was done by tracking the time students engagad in pa- .cular
settings in terms of teacher involvement, pacing, and group size, and subse-
quently coding the content covered within each setting. During observatien
it was practically impossible to code all students and make distinctions
among the 68 specific reading content categories and 27 specific mathematics
content categories. As a result the content categories were grouped so that
during observation seven different reading categories and six mathematics
categories were used (Appendix A indicates relationship between the specific

categories and those used for observation).

If students were not engaged in the task at hand, then time was subtracted
from each setting for each student depending upon how much time that student
was unengaged. When time was subtracted for unengagement, it was done so
in multiples of one minute; momentary inattention was ignored.

Engagement was judged by the observer with the aid of several guide-
lines. When students were working on tasks which required an overt response,
engagement was relatively easy to judge. When students were working on tasks
which did not involve overt responses, the situation was somewhat more difficult.
In the latter cases, observers used student eye contact and body position as
indicators of engac ment. If a student was in a discussion group, watching
the various speakers in turn and apparently following the discussion, then

the time was considered engaged time. If a student was discussing an unrelated
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topic with other studénts, or was clearly not at*~~ding to the task, then the
time was considered unengaged time. The distinction was fairly crude; students
were considered unengaged only when the situation was unambiguous.

At the end of each observation day, the raw data on the observation coding
form were transferred to standard coding booklets by the observer. In this way,
a set oY engaged times was gqenerated for 2ach student, describing his reading and
mathematics instruction for the day. For reading, with seven observation content
categories and eight combinations of the three dichotomous setting variables,
there are 56 content-by-setting combinations (and 48 more for mathematics). The
standard coding booklets contained a vector of 104 engaged time entries for each
student, summarizing the engaged time in reading and mathematics for that particular
day. These daiiy records were accumulated to provide measures of engaged time.

Observer agreement on angaged time in each of the 13 content categories was
quite good. Based on seven days of paired observations, 12 coefficients were

greater than 0.60; nine were greater than 0.70; and six were greater than 0.90.

Student engagement rates. Although the direct observation procedure provided

information on the amount of engaged time students spent in a two week instruction
period, it was also desirable to have a measure of student engagement rate.
Observers completed a log (analogous to the teacher log) at the end of each
day of observation. This log contained the amount of time allocated to reading
and mathematics for students in the class for a particular day. For each student,
the total time allocated to reading (from the observer log) and the total engaged

time in reading (from direct observation) were calculated. An observed engagement

rate for reading wés then computed for each student by taking the ratio of
total engaged time in reading to total time allocated to reading. A second engage-
ment rate was calculated for each student by pe:forming the analogous calculation

for engaged and allocated mathematics times.
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i

Analysis procedure. The objective of the analyses was to assess whether or not

students who spend more time in a particular content area also show higher levels
of achievement in that content area. It was assumed that posttest achievement
level was a function of pre-test achievement level, general aptitude for school
learning and the amount of instructional time spent on the subject area.
Multiple regression analysis was selected as the procedure for analyzing the
data. In this analytical framework, the questions of major interest became

“Is the raw regression weight for time positive?" and "Is that weight bounded
away from zero?" A positive regression weight indi_.ces that more time is
associated with more learning. However, weights are of relatively little
interest, if a typical confidence band for the regression weight includes

zero.

One way to proceec would have been to conduct analyses within each class,
since the other instructional conditions for members of the same class were
reasonably homogeneous. In the current data set, this would have required
running analyses on very small samples ranging in size from 13 to 26. Such
analyses could hardly be expected to yield- stable results.

- The procedure reported here required two separate steps. First, all
subjects were pooled regardless of class membership, and multiple regression
analyses were conducted. A substantial positive regression weight for time
was interpreted as meaning “"more time/more learning," but +he source of the
effect was somewhat ambiguous. It could have resulted from ditferences among
classes (but no differences among students within the same class), differences
among students within the same class (but no'differences among classes), or
both. At this point, class means were plotted to help clarify the ambiguity.

If no effect for time was found, a within-class relationship remained possible.
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Regardless of the results of this first step, a second step was carried
out. Scores on each variable were transformed to deviations from their res-

pective class means, and the regression analyses were rerun on the deviation

scores. g

A substantial positive regfession'weighi for time on the second Step was
interpreted as follows. Students with more time have higher levels of achieve-
ment regardless of class mean differences. No effects on both steps would
indicate that, for this sample and for this model specification, instructional
time was not linearly related to achievement.

A;alyses carred out in the first step of this procedure are referred to
as "analyses with subjects pooled." Those carried out in the second step are
referred to as "analyses with subjects pooled within class."

Specifying which variables to include in the regression model was somewhat
difficult. In each case, academic status was used as a measure of aptitude.
The major time variable was defined as the time in the content category which
matcﬁed the content essessed by the achievement test. In some cases, a second
time variable was included representing time in a logically related area of in-
struction. As a general rule, analyses of achievement over the 0A-0B period
include engaged time measures from direct observation. Analyses of achievement
over the A-B period have been carried out twice: ohce usihg allocated time
estimates from the teacher logs, and once ysing adjusted allocated time obtained
by multipying the allocated time from the teacher logs by the observed engage-
ment rate. Throughout this report, this adjusted time is referred to as
"estimated engaged time (from teacher logs)."

Each regression run was made on cases with éomp]ete data. The reading
tests were relatively easy resulting in substéntial ceiling effects. To reduce
these effects, the pre-test score distribution was examined and several cases

trimmed, so that each student (after trimming)‘had the cpportunity to gain
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at least as many score units as were gained by the sample as a whole. Trimming
(to provide compTetendata and reduce cei]iné effécts) was carried out as a
routine procedure. Whereas the ceiling effects in the reading scoreé were
severe, the mathematidé tests were relatively difficult and only minor ceiliﬁé
effects occurred.

In general, results of multipie regression analyses are présented for
achievement (post) regressed on achievement (pre), academic status, and one or
two time variables. One of the time variables represents time in the content
category which matches the -content cavered by the achievement test; the second
time variable represents time in a content area which is logically related to
the content area covered by the achievement test. Results of an analysis pooling
subjects are followed by results of an analysis where subjects were pooled with-
in class. For analyses of data collected over the A-B period, regression runs
were made using allocated times, and rerun using engaged times estimated from
allocated times. 1In all analyses, estimated engaged times were calculated by
taking the product of allocated times from teacher logs and observed engagement
rates. Results for data collected during the OA-OB period are presented first,

followed by results for data collected during the A-B period.

Results from the 0A-0B period. The OA-0B perioq was approxfmately two weeks

in length for each class. Pre and post achievement tests were administered
and engaged time was assessed by direct observation for all of the intervening
in-school instruction. The results for mathematics will be presented first.
Means and standard deviations for the mathematics achievement measures and
engaged time in matched content categories are presented in Table 2. fhere

was considerable variance in the amount of engaged time in place va]uefahd_note

that, given the short two-week time period, there was also considerab]é gain

in achievement in place value. é

17
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For achievement in subtraction withqut Eégrouping over.the 0A-9B period,
fohr classes gained slightly or stayed the same, and two dr0ppgd slightly. On
the average, there was little change ip achievement in subtraction withou; re-
grouping. Each class had some engaged time in the matcihed content category, °
but both the means and standard deviations were lower than those for.engaged
time in place value.

Students haf essentially zero engaged time in addition with regrouping,
and éhowed no gain in achievement in that area. (Addition with regrouping was
Just npf taught during the early part of grade 2.) This no time/no léarning
result indirectly supports the more time/more learning hyﬁdthesis.

Of the three content areas, place vé]ue was the most interesting to pursue,
in that an achievement gain had-taken—bléce in that area, and there was some
variance in engaged time for place value. Hence, the remainder of the mathe-
matics results for the OA-OB period are based on the place value data.

The results for achievement in place value and engaged time in the matched
content category are presented in Table 3. Engaged time in place value had a
positive weight which was bounded away from zero. The raw coefficient for engaged
time was 0.020, indicating that when pre-test and academic status were held
constant, achievement in place value (post) went up one point for every 50 minutes
of engaged f%me in place value instruction. The partial correlation between
engaged time and achievement (post) was higher than that between pre-test and
posttest. The percent of variance in posttest uniquely accounted for by ehgaged
time equalled 10.9. The three independent Qarﬁab]es jointly accounted for about
half (0.49) of the variance in the posttest.

Table 4 presents results for analyses of the same variables, when subjects
were pooled within class. Each student's scores (on all variables) were deviated
from their class means, and the regressions were run on the deviations. The

correlations between engaged time in place value and the other three variables
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dropped to near zero. As expected from the correlation between engaged time and
posttest, the raw coefficient for engaged time was not bounded away from zero,
although it was positive. One percent of variance in posttest was accounted

for uniquely by engaged time. The variance in academic status was appicximately
the same pooled within class as it was for all subjects pooled. However,- the
variance in engaged time for subjeéts pooled within class dropped by more than

a factor of three when compared to the variance for subjects pooled. For this
sample, there was between-class variance in engaged time in place value which
was related to achievement in place value; but the relation did not appear
-when subjects were pooled within class. Figure 1 plots class mean raw gain in
place value over the OA-OB period against class mean engaged time. Note that
Class 2 had very high values on both variables. The results reported for the
analysis when subjects were pooled were due, in large part, to this difference
between Class 2 and tne remaining c]ésses.

Means and standard deviations for the reading achievement measures and
engaged time in matched content categories for the OA-OB period are presented
in Table 5. There was a slight gain in achievement in compound words while
the other two areas showed slight losses.

Compare the variacion within class at OB with that at OA for each of the
measures. In nine of the 18 situations in Table 5 the variation was less at OB
than at 0OA. The major cause of this phenomenon was a severe ceiling effect in
a]]lthree measures. The combined impact of the ceiling effect on all OA-OB
reading measures and the small amount of engaged time in two of the matched con-
tent categories made time-achievement analyses for the OA~0B period extremely
hazardous. No further anaiyses of decoding-long vowels or decoding (total)

were attempted.

An analysis of engaged time and achievement in compound words was carried «-w....
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out after severe trimming of subjects to reduce the ceiling effect. Regres-
sion analyses were conducted on this severely reduced sample. Achievement

in compound words (post) was regressed on achievement in compound words (pre),
academic status, engaged time in compound words (general content category 4),
and engaged time in other word structure (general content category 5). The
means, standard deviations and intercorrelations for the variables are pre-
sented in Table 6. For this group of students, a moderate gain in acnieve-
ment was observed, however very small amounts of engaged time were recorded
during the intertest interval. From the intercorrelations it was clear that
variation in the posttest was strongly related to variation in the pre-test.
Regression analyses with subjects pooled (and with subjects pooled within
class) confirmed this observation. Practically no variation in the posttest
was related to either academic status or engaged time after the pre-test had
been accounted for. The regression weights for engaged time in the matched
content category were all positive but none of the coefficients neared sig-
nificance. Neither time nor academic status accounted for more than two
percent of the posttest variance in any of these analyses. ASince the
ceiling effect was severe and the amounts of engaged time were very small,
these data did not yield very powerful analyses. However, it is interesting
to note that the partial correlation between engagedﬂtime in compound words
and post achievement in compound words was always substantially higher in
analyses where subjects were pooled within class (as ooposed to analyses
where subjects were pooled). In those analyses where academic status and
engaged time in compoind words were entered, when subjects were pooled within
class, the time variable was as highly correlated with the posttest as with

academic status (when other variables were partialled out).

Results from the A-B period. The A-B period was approximately eight weeks in
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length for each class. Pre and post achievement tests were administered,
and 21located time was reported in teacher logs for all of the intervening
in-tchool reading and mathematics instruction. Means and standard devia-
tions for the mathematics achievement measures and allocated time in
matched content categories are presented in Table 7. As in the OA;OB
period, very little time was allocated to addition with regrouping, and
essentially no achievemeni gain occurred in that area. Both the place
value and subtraction without regrouping scales exhibited considerable
growth. The typical variability in allocated time within class was much
less than the variability for all subjects pooled, and also much less than
the variability in the c]as§ means for allocated time. The data on addition
with regrouping were not analyzed further. Results for the place value
and subtraction without regrouping data are gresented in tum.

Achievement in place value (post) was regressed on achievement in
place value (pfe), academic status, and allocated time in place value
(from teacher logs) over the A-B period. Results are presented in Table 8.
Allocated time in place value was negatively correlated with the other
variables. The raw weight for engaged time was relatively small, and not
bounded away from zero. Allocated time uniquely accounted for about one
percent of the variance in the posttest. When subjects were pooled within
class (Table 9), allocated time in place value was negatively correlated
with pre-test and academic status, but positively correlated with the
posttest. The partial correlation for time was positive, but relatively
small. The raw regression weight for allocated time in both samples were
positive, relatively large (0.026), and approximately twice the size of
their standard errors. Allocated time uhique]y accounted for two percent

of the variance in posttest.
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The iime allocated to place value (from teacher logs) was multiplied
by the observed engagement rate (from direct observation and obser logs),
thus generating an engaged time estimated from the teacher log data.
Regressions, analogous to those just described, were subsequently run
using this estimated engaged time. The results when subjects were pooled
are contained in Table 10. The correlation between estimated engaged time
in place value and posttest was 0.12, whi’2 the correlations between
estimated engaged time and the remaining variables were negative, and sub-
stantially larger in magnitude. The raw weight for esfimated engaged time
was positive, substantial in size, and bounded away from zero. Estimated
engaged time uniquely accounted for estimated engaged time was 0.30. The
independent variables accounted jointly for about 40 percent of the variance.

When subjects were pooled within class (Table 11), the pattern of
correlation among the variables changed very little. The raw weight for
estimated engaged time as positive and less than twice the size of the
standard error.

Four analyses of the relationship between achievement and allocated
(or estimated engaged) time in place value have been reported. For analysis
where subjects were pooled, no relationship was found between allocated |
time and achievement in place value, while estimated angaged time in place
value showed a moderate relationship. '

The analyses where subjects weré pooled within class were very con-
sistent. A moderate relation was found in each case. The raw coefficients
for time were approximately 0.025, with standard errors of approximately
0.015. The unique variance in posttest accounted for by time (allocated
or estimated engaged) ranged from two to four percent. With the other

variables held constant, students on the average gained one point in
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achievement in place value for every 40 minutes of time (allocated or
estimated engaged) in place value instruction.

Achievement in place value is likely to be related to instruction in
addition and subtraction with regrouping, since the skills necessary for
computation requiring regrouping are similar to those needed for place value
problems. To test this possibility, all time in addition and subtraction
both with and without regrouping) and in place value were summed for each
student. This composite corresponds to time in general content categories
1 through 5. Regression runs analogous to those described above were

conducted. The results of these analyses are summarized in Table 17.

After trimming to reduce ceiling effects the data on subtraction

without regrouping were submitted to regression analyses. Analyses of

~ allocated time with subjects pooled and for subjects pooled within class
were carried out. In both analyses, allocated time in subtraction without
regrouping (general content category 3) was weakly correlated with the
posttest. In the analysis where subjects were pooled, allocated time
was essentially unrelated to pasttest. Pre-test and academic status
were also only weakly related to posttest, and the three independent
variables jointly accounted for only eight percent of the variance in
posttest. The analysis in which students were pooled within class in-
dicated a positive buf ver, weak relationship between allocated time and
posttest.

The two analyses of subtraction without regrouping data were repeated
for estimated engaged time in subtraction without regrouping. In the
analysis where subjects were pooled, a positive but very weak relation-
ship between estimated engaged time and posttest was detected. However,
when subjects were pooled within class, a stronger relationship was found.

The raw weight for estimated engaged time (0.023) was bounded away from
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zero and esfimated engaged time uniquely accounted for 10 percent of the
vériance in the posttest. In this case, estimated engaged time accounted
for more variance in posttest than either pre-test or academic status.

Results of the analyses of subtraction without regrouping are summarized

in Table 17.

Means and standard deviations for the measures of reading achievement
and allocated time in matched content categories are presented in Table 12.
A11 measures showed an overall gain over the A-B period. There were a few
exceptions when the pre- and post means were compared for each class. Of
the 108 cases (12 measures x 9 classes) there were nine occasions when class
means decreased from A to B. As in the OA-0B test data, the posttest
variance (within class) was less than the pre-test variance for a substan-
tial number of situations (44 out of 108). Examination of the frequency
distributions revealed serious ceiling effects for most of the measures.

The quantities of allocated time varied widely from one content
category to another. However, the content categories represented in
Table 12 also varied in "breadth" and, in several cases, err]ap in
coverage. For example, decoding (total) included decoding-long vowels
and decoding-consonant substitution as well as other areas of decoding.

For a particular content category there was considerable variation both

within and between classes. In most cases the variation between classes

was greater than that within classes.

Regression analyses were carried out on several of the content areas
represented in Table 12. In general, areas where ceiling effects were
least serious were chosen for analysis. In each case, a frequency dis-
tribution of the pre-test was examined and cases were trimmed. Students
+ith missing data were also deleted before analysis. After reducing

the number subjects (in some cases the reduction was substantial), an
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analysis where subjects carried out on the remaining students from the

nine classes in the sample. In these analyses achievement (post) was
regressed on achievement (pre), academic status, allocated time in the
matched content area and allocated time in a logically related content area.

Two parallel analyses were conducted using estimated engaged time
rather than allocated time. Engaged time was estimated by multiplying
allocated iime by the engagement rate which was obtained during the
direct observation. Since only six of the nine classes were observed,
engagement rates were available for some students but not for others.
Therefore the sample size for the analyses using estimated engaged time
was invariably smaller (representing the ommission of three classes)
than for the analyses using allocated time.

Regression analyses relating achievement in compound words and
allocated time variables were conducted. As outlined above, two time
variables were entered in the regression equation: the time allocated
to compound words (matched category) and the time allocated to other
word structure (a logically related content-area).

The four independent variables accounted for 30 pefcent of the
variance when subjects were pooled and 26 percent when subjects were
pooled within class. In both cases, academic status accounted for, by
far the greatest portion, of .the explained variance. The pre-test and
both time variables were relatively weak contributors to the posttest
variation. However, when subjects were poo]ed within c]ass,‘a11ocated
time in compound words had a large raw coefficient (.025), had a sub-
stantial partial correlation with the posttest (0.18), and was a much
stronger contributor than the pre-test. |

Analyses using estimaied engaged time were similar to thése reported

for allocated time. The four independent variables accounted for
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28 percent (subjects pooled) and 25 percent (subjects pooled within
class) of the variance in the posttest. Academic status whé the
strongest contfibutor in both analyses while the pre-test was relatively
weak in both. When subjects were pooled within class, estimated engaged
time in compound words had a large coefficient (0.042), a relatively
large partial correlation with the posttest (0.16), and was a stronger
contributor than the pre-test. This result indicates that when class
mean differences were removed, students who spent more time engaged in
compound words also had higher achievement in compound words.

The results of the analyses on achievemeni in compound words were
dominated by the academic status variables. For the time variables, the
results were strohger,in analyses where subjects were pooled within
class than for analyses where subjects were pooled. In the latter iype
of analysis estimated engaged time uniquely éccounted for four percent .
of the variance in the posttest. The analyses of achievement in com-
pound vords are summarized in Table 18.

Similar analyses were carried out on time and achievement in decoding-
tong vowels. Tables 13 and 14 present analyses where achievement in
decoding-long vowels (post) was regressed on achievement in decoding-long
vowels (pre), academic status, allocated time in decoding-long vowels
and allocated time in other decoding. The pattern of correlations among
the variables was similar when the matrix for subjects pooled (Table 13)
is compared to the matrix for subjects pooled within class (Tab]e 14).
.The pre-test, posttest and academic status variables were highly inter-
correlated in both tables. Allocated time in.long vowels was weakly
but positively correlated with the posttest, and slightly negatively

correlated with all three test scores.
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In the regression analyses, the four independant variables zccounted
for 68 percent (subjects pooled) and 58 percent (subjects pooled within
class) of the posttest variance. Although the analyses were dominated
by the pre-test, allocated time in decoding-long vowels had a positive
regression weight. The effect was =“ronger for the analyses where
subjects were pooled, but in both analyses the partial correlation
between allocated time in decoding-long vowels and achievement (post)
was quite high (0.31 and 0.17). Time allocated to the other decoding
areas yielded a negative weight in both analyses. In the analysis where
subjects were pooled the effect was quite strong though much weaker than
the effect of time allocated to decoding-long vowels. Since the zero
oEder correlation between the two time variables was positivé, the
negative weight for time allocated to other decoding was somewhat diffi-
cult to explain.

Parallel analyses were computed using estimated engaged time rather
than allocated time. The sample on which these analyses were carried
out contained 66 students from the six classes for which estimates of
engaged time were available. The results for subjects pooled and sub-
jects pooled within class are presented in Tables 15 and 16 respectively.
The pattern of inter-correlations among the test scores similar to
those presented in Tables 13 and 14. However, the correlations among
the test scores and time in long vowels and estimatéd engaged time in
other decoding increased to 0.47 in Table 15 and 0.67 in Table 16.

Where there were negative correlations between allocated times and test
scores there were essentially zero or positive correlations between

estimated engaged times and test scores.
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In the regression analysis where subjects were pooled there was a
positive relationship between estimated engaged time in decoding-long
vowels and the posttest. In the same analysis estimated engaged time
in the other areas of c:coding entered negatively. Both times have
sizeable partial correlations with the posttest. When subjects were
pooled within class (TabIe 16) neither time variable had much impact on
the posttest.

In the analyses ofiachievement‘in decoding-long vowels the pre-
test dominated the re1a£ionships; However, time in the matched category
was positive1y related to the posttest. A negative relationship
occurred between achievement in decoding-long vae1s and time in the
other decoding areas when subjects were pooled but the-fe1ationship
disappeared when subjects were pooled within class.

In addition to analyses of relatively narrow content categories
(compound words and decoding-long vowels) ragressions were run on total
decoding which represents a much broader content category and includes
much greater amounts of allocated time. In these arxlyses, time allocated
to decoding and all other cime allocated t¢ reading were used as inde-
pendent variables. After trimming the sample to eliminate missing data
and to alleviate ceiling effects 103 cases remained for analyses.

The results for the allocated time measures are summarized in Table 18.
The correlations among the test scores were extremely high and time allo-

~ cated to the matched category correlated negatively with the posttest.
Nevertheless the weight for time allocated to decoding was positive in
tne analysis where subjects were pooled. This weight goes slightly
negative in the analysis where subjects were pooled within class. In

neither case was the effect very strong. However, when subjects were
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pooled within class (see Table 18) the time allocated to other reading
had a large positive weight and a substantial partial correlation with
posttest.

When parallel analyses were run using estimated engagéd time
(Table 18), the negative zero order correlatiuns disappeared. These
analyses were similar to the analyses using allocated time. The result
for estimated engaged time (when subjects were pooled within class) was
repeated.

The test score variables in the analyses of decoding were very highly
correlated. This condition dominated the analyses. The effect of the
matched time category was weak and inconsistent, sometimes yielding
positive weights sometimes negative weights. The time in other reading
however did have a consistent positive relationship to posttest when
subjects were pooled within class. |

The broadest content category availablie for analysis was total
reading. A1l of the reading subscores (exclusive of speeded subtests)
were added to form a total reading score containing 301 items. Total
rzading (pre) and academic status are almost identical by definition and
not surprisingly their intercorrelation was 0.99 (both when students
were pooled and when students were pooled within class). It is also
clear that the pre-and posttests were very highly correlated. Allo-
cated time was essentia]]y uncorrelated with the test scores when
subjects were pooled and positively but very weakly correlated to the
test scores when subjects were pooled within class.

Estimated engaged time was moderately correlated with the test
scores- and more strongly related to the posttest than with the pre-test

both when subjects were pooled and when subjects were pooled within class.
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Several regression analyses were carried out on these data. Total
reading (post) was regressed on total reading (pre) and either time
allocated to reading or estmated engaged time in reading. Analyses were
completed where subjects were poo]éd and where subjects were pooled
within c]éss. Even though the analyses were dominated by the very lirge
pre-post correlation, all we%ghts for time were positive. The raw
regression coefficients were relatively large in the analyses where
subjects were pooled within c]as§ (0.012 for allocated time in -
reading and 0.018 for éstimated engaged time in readiné). In all
analyses the relationships were somewhét stronger bethen posttest and
estimates of engaged time than between posttest and allocated time.

In no case did a time variable account uniquely for more than one
percent of the variance in total reading. Given that the pre- and

posttest were so highly correlated, this situation was not unexpected.

Summary of results for mathematics. Table 17 presents a summary of the

relationship found between instructional time and student achievement

in mathematics. For the OA-0B period, a positive relationship was

found in analyses where subjects were pooled. Differences between classes

in the amount of engaged time in place value were related to student
achievement in place value. Over the A-B period, achievement and

estimated engaged time were weakly related in analyses where subjects

were pooled. Stronger relationships were found when a broader definition ¢
of time (especially for estimated engaged time) was used. When subjétés

were pooled within class, time and achievement in matched content areas

were weakly but consistently related.
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Where substantial relationships were ound, time and achievement
were positively related. It was also found that, where students had
no time in a content area (addition with regrouping), no gain in

achievement was observed.

Sumary of results for reading. A summary of the regression analyses -

is presented in Table 18. An examination of the raw regression coeffi-
cients for time variables revealed that 15.0f the 18 coefficients were
positive. With the exception of the decodfng fésu]ts, the coefficients
obtained in analyses where subjects were pooled within class were
greater than those obtained in corresponding analyses where subjects
were pooled. The percentages of variance accounted for uniquely by
time variables were duite small. Given the general pre-post correla-
tions and academic status-post correlations, this situation was not un-

. expected.

DISCUSSION
Mathematics. The findings for the 0A-OB period reflected differences
between one class (which spent a large amount of time and attained a
iarge achievement gain) and all other classes (which Spent.relat{ve1y
little time and had relatively small achievement gains). When the
differences in engaged time were small (analyses where subjects were
pooled within class), no strong relations with achievement were ob-
served. In the only case where large differences occurred (betweeh
classes), a relatively strong relationship between engaged time and

achievement was found.

For the A-B period, those analyses where subjects were pocled
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'tbllowed the same pattern as the results for the OA-OB period. That
is, stronger he]ationships between time and achievement were found
when the between-class differences were large. Class 2, with a large
achievement gain and large amount of time, differed from the other
classes. When the broader time definition was used, this difference

~ between Class 2 and the other classes was increased.

For the analyses where snbjects ‘were poo]ed within class, the
findings over the A-B per1od differed somewhat from the f1nd1ngs over
the OA-0B period. Note that positive, though weak, re}at1onsh1ps be-

- tween time and achievement were found, and that the relationships
tended to be stronger for estimated engaged time. A relatively strong
relationship was tound in this set of analyses between estimated engaged
time and achievement in subtraction without regrouping.' Over the A-B
period the accumulated differences in time within class were quite
large, and these differences did show a relationship to achievement.

The results obtained from analyses where subjects were pooled pro-
vide indirect evidence that more time was related to more learning.
However, these effects were essentially between class effects, and,
cannot be interpreted unambiguously. There may have been many other
differences between classes which would account for the achievement
differences. The findings from analyses where subjects were pooled
within class can be interpreted more stra1ghtforward1y Though not
with consistent strength, instructional time and achievement were
positively related, regardless of differences between classes. These
results were also supported by the fact that, in cases where no time

was allocated to instruction (addition with regrouping), no gain in
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achievement was detected.

Reading. Instructional time in reading was positively related to
student achievement in reading. In general, where students spent more
time, achievement was higher; however, there were several exceptions
to this statement.

Variables assessing instructional time in reading showed stronger
~ effects when subjects were pooled within class than when subjects were
pooled. This implied that if a student spent mbr‘e time (relative to
the mean time spent for his class) then his reading achievement tended

to be higher than the mean achievement for his é]ass. An analogous
statement can be made about time and achievement in reading relative
to the means for the whole sample (regardless of class membership) but
"the effect tended to be smaller than that found when Subjects were
pooled within class. For this sample of classes, the variation in
average class time in'reading instruction was not strongly related to
average class differences in achievement. This could have résu]ted in
a number of ways; for example, differential effect%veness of teachers
and/or curricula, or the allocation of time (in some classes) to content
areas after the students had mastered the areas. It was not within
the scope of the present data set to pursue these possibilities. The
point here is that, within a given class more time was associated with
more learning. Differences between classes in amount of instructional
time were é]so weakly related to achievement.

The content areas chosen for analysis were purposely varied in

“breadth.” Compound words was the narrowest category chosen, in that,
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the knowledge to be écquired in the area was relatively small in

amount and relatively simple in structure. The long vowels category
was somewhat broader in that the concepts involved were more compli-
cated and were also more closely tied to other content categories (for
example, short vowels and other decoding categories). The total de-
coding and total reading categories were broader stii]. The results
for the broadest category (reading) and.the narrowest category (comj
‘pound words) followed the trends (more or less) described above. The
results from the two decoding categories were somewhat weaker. A
logical ana]ysis of the test items used to assess decoding, pointed
out that instruction in decoding may be helpful but not necessary for
answering the items correctly. Therefore, students who were not in a
phonics-type prugram could certainly get the items correct-even though
they had small amounts of time allocated to decoding tasks. In reading,
this situation makes it particularly difficult to isolate pieces of
instructional time which related uniquely to performance on paper and
pencil tests. There was clearly considerable transfer of kqow]edge from
one content area to another. In addition, the broader the-content area
the greater the potential overlap. The data bore this out, especially
in the decoding area. Note that time in other reading was_a strong
contributor to achievement (when students were pooled within class).
The results for decoding-long vowels employed time in other decoding

as the secondary time variable. Having recognized this transfer phe-
nomenon, time in other reading may have been a more useful choice for

the secondary time variable in the analysis.



Gererai Comments

The findings reported on the relationsnip between instructional
time and achievement were derived from exploratory analyses. Alter-
native analysis plans might or might not replicate the results. The
underlying model relating time and other factors to 1earniﬁg remains
unclear. In the analysis reported here, no consideration was given
to possible nonlinear relationships. A number of interesting hypo-
theses could be explored. A conceptually simple and intuitively
appealing approach assumes that learning is the product of some learn-
ing rate and time. With a zero learning rate or no time, no learning
takes place. Where learning rate is constant, learning is a function
of time; where time is constant, learning is a‘function of learning
rate. Equal amounts of learning may occur as the result of a small
amount of time and a high learning rate, or vice versa. The major
difficulty with this notion is the complexity of the "learning rate"
concept. Presumably, learning rate is a function of the person and
of the learning task. This product model was not explored for this
report.

The way'in which content areas are subdivided and categorized may
affect the relationship between time and achievement. In this study,
mathematics and reading instruction was partitioned into mutually ex-
clusive categories. Achievement tests corresponding to the categories
were developed, and relationships were sought between achievement and
time within the same category. This appéars to be the p]éce to start;
however, the results and the previous discussion point out the diffi-

culty of developing consistent and meaningful content categories. The
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greater the -transfer effects in a subject area, the more complex the
relation between time-in-content and achievement. It would appear

that some subject areas are more amenable to useful content categori-
zation than others (when usefulness is defined in terms of the relation-
ship to paper and pencil test scores).

A slight variation on the transfer issue concerns the relative
impact of out-of-school experience on-achievement. Of the academié
areés taught in eiementary school; readfng is pfobab]ywihfluéﬁce moré
by out-of-oschool experience than other subject areas. This specula-
tion does not invalidate the time to achievemenf re]ationship,’but it‘
may make the relationship more complex andAdifficult'to investigate.
empirically. It is tempting to redefine the content categories and to
higrarchica]]y structure the manner in which they should be related to
a given achievement measure. Several simple redefinitions have been
reported; many other plausible alternatives could also be tried.

Since instructional time tended to be allocated in blocks by
subject matter, students in the same class tended to have the same
total time allocated to mathematics (neglecting any effects due to ab-
senteeism). This was true for reading as well as mathematics. As a
resuit, the set of content categories for mathematics and reading exhi-
bited partially ipsative properties. The within class correlations
among content categories were therefore constrained in a complex fashion.
On some occasions, when more than ohe time variable was entered in a
regression analysis, the weights for the variables were opposite in
sign. This came about beacause more time spent on one content category

often implied relatively 1ittle time spent on another.
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The results of this study must be carefully qualified for a number
of reasons. The achievement measures were relatively short, and there-
fore prone to sizeable measurement errors. There were severe ceiling
effects on many of the reading scales. Hence, the samples on which
reading analyses were conducted usually included from 50 to‘80 percent
of the students with complete data. Only a few classes were involved;
nine for analyses of allocated time in reading and six for analyses of
allocated time in mathematics and all analyses of estimated éngaged
time. In addition, the correlations between test scores were high,
especially for the reading scores. The time variables accounted
uniquely for small portions of post-test variation. This fact was, at
]eastipartly, a function of the multi-colinearity among the variables.
In addition, the teacher log-keeping procedures and the direct obser-
vation procedures contained relatively large errors.

Instructional time and student achievement were positively reluted.
Substantial amounts of time and substantiai differences in amounts of
time were neceésary before this relationship could be detected. The
strength and consistency of the relationship varied considerably.
Ceiling effects on the tests prombted relatively severe trimming of
subjects from the samp]é.

~ This study provides qualified support for the hypothesis that more
tima yields more learning. This suggests that differences in the amount
of time provided for instruction in a given area (either among classes
or among students in the same class) are related to the amount learned.
Thus, the pattern of time aT]oéation to various subject matter areas
and sub-areas is an important consideration when planning and implemen-

ting‘instruction. However, this result does not suggest what to do
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during the time allocated to a content area in order to increase the
amount of learning. It may be that more effective instructional be-
haviors can make up for relatively smaller time allocations. The
jmportant point in this exploratory study is that differences in
quality of instruction did not appear to swamp differences in amount
of instruction.
Although the amount of time allocated to a content area appears,
in itself, to be a contributor to the amount learned, we must.not
lose sight of the quality of instruction. It is beyond the scope of
these data to comment on the impact of specific teacher behayiors or
combinations of teacher behaviors. However, it is interesting to note
that, in the main, amount of engaged time (6r estimated engaged time)
was more strongly related to student achievement than was amount of
allocated time. If engagement increases with quality of instruction,
then the strengthening of the relationship between'instructional time
and student achievement obtained by using (estimated) engaged time,
can, in part, be attributed to an effect of quality of instruction. -
The distinction between allocated and engaged instructional time
may have considerable importance for the practice of teaching. Some
teaching behaviors and classroom conditions allow the ahount of engaged
time to apprqach the amount of allocated time. These teaching behaviors
and classroom conditions may result in more engaged time which, in turn,
will yield higher achievement (given a constant amount of allocated
time). Although it is but speculation at this point, these few con-
cepts provide a potentially powerful way to think about teaching effect-

iveness. Teachers allocate instructional time to content areas. Then
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the task is to optimize the amount of time students are engaged in re-
levant learning activities which will in turn lead to increased achieve-
ment. Hence, amount of engaged time and student engagement rates may

offer valuable intermediate criteria in the establishment of effective

instruction.
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Table 1 |

Reliability coeft‘icif:-n'.::_sa for readin: susscales at each tevting ;zccasion

A - B INTERVAL -
Scale = . ! Imo"brm Occasion A Occasion B
. . Items N Mean _S.D. a ¥ Mean s.D. a
pecod.'.ng - Corsonant| .
subatitutions 10 W, 2.5 3.6  0.75 | 149 40 3.8  0.75
Decoding - Iong T . _ - T
Yowels (final e) 12 147 6.7 3.9  0.75 149 7.8 3.6 0.76
Qecoding; - long b . . '
Vowels (digraphs) 10 147 4.4 4.0 0.81 149 5.6 4.0 0.82
Decoding ) . :
(total) 124 42 '59.6 33.0  0.97 135 72.4 33.0 0.97
Context Clues - . ‘
Form el Vord 10 147 1.8 3.2  0.68 149 2.3 4.0 0.75
context Clues - : .
(total) - 30 W7 5.5 9.2 0.8 Wy 12.2°  10.5 0.90
iond Structure - ’ '
Comgowri words 10 150 4,2 4.8 0.82 136 6.5 4.5 0.63
vord Sacture . ) ) .
{toval) 65 139  15.0 18.0  0.92 135 24,8 15.5 0.93
tord Meanirg - I
Syreryrs 18 148 3.6 5.2  0.82 144 5.9 6.1 0.46 -
- Comprehension - . .
Deseripsion 13 133 2.1 3.6 0.70 134 3.9 4.2 0.73
" Comprehension : : ‘ :

(total) - 50 138 9.5 12.5 0.90 i34 15.1 14.3 0.91

OA - 03 INT:RVAL

) Nurber Occasion OA Occasion OB
Scale of
Items N Mean S.D. . N Mean S.D.
Decoding - Long .
Verels 22 _ 117 12.1 7.8 0.89 112 11.4 8.0 0.89
Docoding 14 117 8.4 4.2 0.4 12} 7.8 4.7 0.80
mpourd ' -

tiords , 10 117 6.1 4.1 0.77 12 . 6.6 3.5 0.71

“Iploha coefficients (Crombach, 1951) are presented for rach scale.

-bThe scores on Decoding-Single Consonants (speeded test) and Decodinz-Plends and Digraphs (speeded test) vere added
to form a scale namaé Decoding-Consonant Sourds (speeded test). The carnbined scores were used in subsequent
snalyses. All other :ubtests included in thls -report had liberal time 1limits. . '

Cqhe secres on Decoding-lons wowels (firal e) and Decoding-Long Vovels (dizraphs) were added to form a scale nemed

Cecoding-Long Vowels which was used in subsoquont analyses.
Q- 42
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Table 1 (continued)

Reliability coefficients? for reading subscales at each testing occasi~

- — . - T

A-B'In§§§§§1_

T | .lhi?ln-l' Occoslon A T ocmm.a
Scale of . ] . T
| rrems N Fesan S . e N iean 8D. ..
Place Valie ~ ™15 1105 3.3 K S 0 I8 N b P 9 A 75 0.75
Subtraction w/ , ' :
chroupipg 10 105 3.4 2.6 0.56 ]| M2 4.8 3.4 0.74
Addition with . -
Regrouping 10. 105 1.5 2,5 0.57] N2 1.8 3.2 0.74
0A-0B Interval
' Mumber Occasion OA o ! Occasion 03
Sele of
. Items N Mean s.D. o N Moan S.D. A
Place Value 15 112 4.8 3.5 0.61} 112 6.3 4.7 0.81
Subtraction T . , . .
w/0 Regroupirlg 10 17 3. 2:8 0.60( 112 3.4 3.1 .0.69
Addition with . o ~ . o - :
Regrouping 10 117 1.7 2.7 O.GO 112 1.5 3.0 0.70

3a1pha coefficients (Crenbach, i951) areApresehted for each scale. -
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Mean Raw Gain in PIéce Value

(3)
}

| . |

P N N

0 20 0 6 80 0 120 w0 160 180

Mean Engaged Time In Place Yalue

Figure |

Hean vaw gain on achievenent in place value vs. mean
period for six grade 2 classes (class identification

engaged time in place value over the 0A-0B
nunbers are shown in parentheses)




Table 2

Heans and standard deviations for achievement neasures anc engaged tine in matched content categories
. | over the GA-0B period for six grade 2 ¢lasses,

Plice Value " Subtraction Hith- hddition Hith
o . out Aegroupicy _ Regreuping
] | Engaged tngaged . Engage
g L odK | Kin | Academic ?re.Test' Post.Test Tine Pre Test | Post Test Time Pre Test | Post Tast ‘T?mé
I Cliss N1 S'tatus‘ (15 itens) | (15 itens) | (minutes) § (10 téns) | (10 ftems) (minutes) | (10 jtens) (10 itens) | (micutes

W51 65 1 13 | 5 [ 39 2.6 2 1 25 | 25
e | oan | B G ea | W enl ey | o

0 el B8] s a T T o 50 119 s | g
Ty e @y 8 | g ) [ 9 |
| o) B30T S 0 g | e w1 00 | o
! B0} @) ey | | En | @y | L0808 ! )
TP BT E Y |

? 1.8 20 2. 2.7

5 26 | 1.8 0
(94.7)) (4,

]
) (4-1)' (12) § (29) @8 O | (6] @) (0)

| '133.0 5.5 L1 - 13 4.3 4.3 68 1.0 | 1.8 3
M wales e Bl e 02 | ) | ()

|
sl B3 27 | s [ o 23 | 19 | o
e ) | (1.8) | (26) © (18)
1

| L1l1s [ g
| | 03 6D |
gl ma e [ 45 ( I T TN B
Cdm DU 8] () s) | () L2 BT ) (8] ) | ) 1
rsay aiel ] ’ ! ! .
Bt el s w2l e | 62 | g g sl ol s T
s || ] (18.5) L6} | (3.0 . (65) L 08) | 12) ()08 ] (09) | ()

otes

Engaged tine vas assessed by direct observation,

Stendard deviations are shown 1n parentheses. 47




Table 3

Achievement in place value (post) regressed on achievement
in place value (pre), academic status and engaged time in
place value (general content category 5) from direct obser-
vation over the OA-OB pneriod (subjects pooled, moderate
trim, N = 94).

I DLSCRIPTIVE INFORMATION

Variable | Mean Staﬁdard Correlations -
_ Deviation 1 2 3 4
1 Place value (Post) 5.3 3.9 1.00
2 Place Value (Pre) 4.1 2.5 .50 1.00
3 Academic Status 101.5 73.2 .50 .30 1.00
4 Engaged Time GCC 5 50.4 66.2 .45 .22 -.,12 1.00

I1 SUMMARY OF MULTIPLE REGRESSION ANALYSIS

a
Multiple R 0.70 {p = 0.00)
Multiple R Squared 0.49
Std. Error of Est. 0.83
Constant 0.33_.
Beta, B, Stand. Partial
Stand. Raw Error F Corr.
Independent Coef- Coef- of To Proba- With
Variable ficient ficient B Delete bility? Dep.
Place value (Pre) 0.3128 0.4840 0.1243 15.15 0.00 0.38
Academic Status 0.3668 0.0196 0.0042 21.54 0.00 0.44
Engaged Time 0.3380 0.0199 0.0045 19.22 0.00 0.42
GCC 5
a

Probabilities rounded to two places.
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Table 4

Achievement in place value (post) regressed on achievement
in place value (pre), academic status, and engaged time in
place value (general content category 5) from direct obser-—
vation over the OA-0B period (subjects pooled within class,
moderate trim, N = 94).

I DESCRIPTIVE INFORMATION

Variable Mean Standard Correlations
Deviation 1 2 3 4
1 place value (Post) 0.0 2.9 1.00 -
2 Pplace value (Pre) 0.0 2.3 .39 1.00
3 Academic Status 0.0 61.9 .32 .15 1.00
4 Engaged Time GCC 5 0.0 19.0 . .05 =.05 -.06 1.00

II SUMMARY OF MULTIPLE REGRESSION ANALYSIS

b
Multiple R 0.48 (p = 0.00)
Multiple R Squared 0.23 :
Std. Error of Est. 2.58
Constant 0.00
Beta, B, Stand. | 'Paftial .
Stand. Raw Error F Corr..
Independent Coef- Coef- Of To Proba- With
Variable ficient ficient B Delete bilityP pep.
Place value (Pre) 0.3518 0.4398 0.1173 14.05 0.00 0.37
Academic Status 0.2704 0.0126 0.0044 8.29 0.01 0.29
Engaged Time ‘ 0.0853 0.0139 0.0142 0.84 0.64 0.10
GCC 5
a *
Since the scores are mean deviated, all means are egual to zero.
b

Probabilities are rounded to two places.
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Table 5 |
Means and standard deviations for achievement measures and engaged time dn matched content categordes over the OA=0B perdod for six

Grade 2 classes,
 Decoding - Long Vowels  Decoding Compound Words
Engaged | Fngaged
¥ax Mn  Academic { Pre Test  Post Test Time Pre Test  FPost Test Time Pre Test  Post Test  Time
Class N N Statw |(22items) (22 dtems) (nimutes) J (14 items) (14 items) (mimites) }(10 dtems) (10 items) (mimates)
1 % 1 160.5 0.1 - 180 aq 9.5 9.5 203 6.7 1.3 22
’ (98.1) (7.6) (6:3) () 1 (4 (3:5) (48) (3.2) (3.4) (39)
2 LI 138.9 12,7 12.5 4 8.9 9,6 108 1.4 1.2 3
‘ (717.0) (8.3) (7.6) (5) (h.4) (4.2) (35) (3.1) (3.1) (5)
3 B 3.4 5.7 2.8 3 5.2 3.8 12 2.1 3.0 14
(35.0) (5.0) (5.4) (4) (3.7) (3.7 (20) (4.2) (4.0) (5)
j 43 W73 14,0 0,1 § 10.2 9.9 2 6.9 1.5 16
‘ (94.7) (8.0) (6.7) (12) (3.3) (3.8) (54) (3.9) (3.4) (3)
' 30 | W9 14,0 3 9.5 B.5 % 7.0 7.3 !
; 5.4 wol ey 69 6|6y who 6| en  eh ow
(53.7) (7.2) (7.5) (2) (3.1) (3.9) (26) (3.5 (2.5) (3)
Average ms | 2o 13 16 B3 TR 6.2 6.6 9
over 12 W06 ' ' ' ' '
studerts (81.4) (1.0 (7.9) (19) (4.1) (4,5 (70) (3.9) (3.5) (17)
¢1ass means 6 6 ' ' ' ' ' :
(mwelgtted) (18.3) | (3.9) (4.6) (14) (1.9) (2.4) (68) (2.0) (1.8) (9)
Notes
Engaged time was assessed by direct observation.
Stardard deviatlons are shown in parentheses,

ERIC
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Table 6

Means, staniand devtatiogs and intercorrelations for achievenent in conpound werds and associated
- measures of engaged tine” assessed over the OA-0B interval, |

o Correlations’
Variable Yean Deviation 1 2 3 5
| ot Gst) | 45 | 460° |0k oM os o
2 Compound Words (Pre) 3.6 2,7 (2.5) | 0.57 050 0.01 0%
3 Academie Status 6.4 | U830 |03 0k 0.5 0.69
4 Engaged Tire In 1 2 19) |02 000 0.0 0,22
Compound ords
5 Engaged Tire In Other B 139 007 023 050 0.3
Word Structure
Note
N=17

(Students from Classes 1 through 6 were included.)

8 Pngaged tine was assessed by direct observation,
b tangard deviatiers, caleulated vben students vere ponled wibhin class, are shom In parentheses:
¢ Correlations, computed when students were pooled within class, are shown below the major diagenal.

S

0

ERIC

Full Tt Provided by ERIC.



Table 7

e e o standard devfations for-achievenent seasures and-alocated- tine 1,, wtchd conunt nugorm -
,_..M ' over the A8 perdod for six grade 2 classes.

o r Subtraction Kithe | Mditkm Wth
Placg!alue S ot Regraupig ﬂ R i M

eated | - T Tallatd | aﬂou =
- | Max | Min | Acadwmic | Pre Test | Post Test - |- Tine Pre Test | PostTest ) Time | Pre Test | post Iest Time" |

(Tass N | N | Status 1 (15 ftems) ! (15 ftems) (ninuml {10 iteus) (]0 itess) { (afnutes) | (10 t4ems) (1 14a5) (nlinutes
160.5 | 4.9 D1 2y (45 | mo| s RANN
B es [ an @ [os | en | o FARNOR .(2)_«--:

9| 23 | o7 [ws | 41 | 56 | % | 13 TRERE
] e | s e @ |6 | m e |6 e

w4107 | 33 |m {us |52 | w0 RNV
| e | e e | en |6 | 6 [ es | ey | B

M3 &6 |74 pt 25 L3 W s ]|
)| (43) | (50 | (0 | (@) | (30) | (38 | 32) | (29) | ()

O 48 | 78 -[ 1@ | 47 | 52 | a3 | 18 34 |1
s el wh | i) | 8 |63 | | en|pe | @

| B3l e | a1 |5 s |35 ||y
B R walan | e | & ow e | e

F
—l
ey
—
€y

[
) 1 (28) | (18)

venge )l a3 33 | s [ | 33 | Bl 18 |
st "% | 60 | e {6 | 29 | o3 | | e (32) | (i
A of W2 33 | 66 |12 | 32 | 41 | w0 | |
i | | L] @0 | @ | | 02| o9 | o) pa | ()| ()
Notes

Allocated tine was assessed by dafly teacher Togs,
Standard deviations are shown i parentheses,

z




Table 8

Achievement jin place value (post) regressed on achievement
in place value (pre), academic status and allocated time
in place valum (general content category 5) from teacher
logs over the A-B period (subjects pooled, moderate trim,
N = 87)

I DESCRIPTIVE INFORMATION

Variable Mean Standard Correlations
Deviation 1 2 3 4
1l Place Value (Post) 6.2 3.7 1.00
2 Place Value (Pre) 2.8 2.5 .45 1.00
3 Academic Status ‘ 110.8 78.7 .54 .50 1.00
4 Allocated Time GCC 5 126.9 88.4 -.07 -.21 =-.27 1.00

II SUMMARY OF MULTIPLE REGRESSION ANALYSIS

a
Multiple R 0.59 (p =.0.00)
Multiple R Squared 0.35
Std. Error of Est. 3.04
Constant 2.34
geta, B, Stand. Partial
Stand. Raw Error F ‘ Corr.
Independent Coef- Coef- Oof To Proba- With
variable ficient ficient B Delete bility 2 pep.
Place Value (Pre) 0.2465 0.3628 0.1510 5.77 0.02 0.25
Academic Status 0.4471 0.0210 0.0049 18.39 0.00 0.43
Allocated Time 0.0979 0.0041 0.0039 1.12 0.29 0.12
GCC 5
a

Probabilities rounded to two places.
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Table 9

Achievement in place value (post) regressed on achievement
in place value (pre), academic status, and allocated time
in place value (general content category 5) from teacher
logs over the A-B period (subjects pooled within class,

moderate trim, N = 87).

I DESCRIPTIVE INFORMATION

Variéble Mean Standard Correlations
Deviation 1 2 3 4
1 Place Value (Post) 0.0a 3.0 1.00
2 Place Valﬁe (fre) 0.0 2.2 .44 1.00
3 Academic Status 0.0 66.0 .41 .38 1.00
4 Allocated Time GCC 5 0.0 18.1 .08 -.19 -.,05 1.00

II SUMMARY OF MULTIPLE REGRESSION ANALYSIS

b
Multiple R . 0.54 (p = 0.00)
Multiple 'R Squared 0.29
Std. Error of Est. 2.57
Constant -0.00
Beta, B, Stand. Partial
Stand. Raw Error F Corr.
Independent Coef- Coef- Of To Proba- With
Variable ficient ficient B Delete bilityb Dep.
Place Value (Pre) 0.3641 0.4871 0.1359 12.85 0.00 0.37
Academic Status 0.2828 0.0128 0.0045 8.01 0.01 0.30
Allocated Time 0.1591 0.0262 0.0155 2.86 0.09 0.18
GCC 5

a

b

Since the scores are mean deviated, all means are equal to zero

Probabilities are rounded to two nlaces.
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Tableuld

Achievement in place value (post) reaqressed on.achievement
in place value (pre), academic status and engaged time in
place value (qeneral content category 5) estimated from
teacher logs over the A-B period (subjects pooled, moderate
trim, N = 87). .

I DESCRIPTIVE INFORMATION

Variable Mean Standard " Correlations
Deviation 1 2 3 4
1 Place Value (Post) 6.2 | 3.7 1.00
2 Place Value (Pre) 2.8 2.5 .45 1.00
3 Academic Status 110.8 78.7 .54 .50 1.00
4 Est. Engaged Time 64.7 47.4 .12 -.21 -.17 1.00

GCC 5

II SUMMARY OF MULTIPLE REGRESSION ANALYSIS

o a
Multiple R 0.63 (p = 0.00)
Multiple R Squared 0.40
Std. Error of Est. 2.92
Constant 1.44
Beta, B, Stand. Partial
Stand. Raw Error F , Corr.
Indevendent Coef- Coef- of To Probha- With
Variable ficient ficient B Delete bility2 Den.
place Value (Pre) 0.2793 0.4110 0.1458 7.94 0.01 0.30
Academic Status 0.4475 0.0210 0.0%46 20.72 0.00 0.45
Est. Engaged Time 0.2541 0.0198 0.C068 8.47 0.006 0.30
‘GCC 5
a

Probabilities rounded to two Places.
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Table 11 T
Achievement in place value {post) reqgressed on achievement

in place value (pre), academic status, and engaged time in

place value (general content category 5) estimated from.

teacher logs over the A-B period (subjects pocled within
class, moderate trim, N = 87)}.

1 DESCRIPTIVE INFORMATION

Variable Mean Standard Correlations
Deviation 1 2 3 4
] a
1 Place Value (Post) 0.0 3.0 1.00
2 Place Value {(Pre) 0.0 2.2 .44 1.00
3 Academic Status 0.0 66.0 .41 .38 1.00
4 Est. Engaged Time 6.0 18.0 .06 -.15 -.11 1.00
GCC 5 '

Il SUMMARY OF MULTIFLE FEGRESSION ANALYSIE

. b
~ Multiple R _ 0.53 (p = 0.00)
Multiple R Squared 0.29
s5td. &Srror of Est. 2.57
Constant 0.00
Beta, B, . Stand. Partial
Stand. Raw Error F Corr.
Independent Coef~ Coef- of To Proba- With
Variabiz ficient ficient B pelete bility Dep.
Place Value (Pre) 0.3520 0.4709 0.1351 12.15 0.00 0.36
Academic Status 0.2952 0.0134 0.0046 8.6°% 0.01 - 0.31
Est. Engaded Time ~ 0.1431 0.0238 = 0.0156 2.32 0.13 0.16

GCC 5

a ’
Since the scores are mean deviated, all means are equal to zero.

b
probabilities are rounded to two ©»laces,
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Table 12.

Means and standard deﬂatwns for achievement measures and 2located time 1n matched content
categories over the A-B period for riine Grade 2 classes.

Teeoding -
(‘onsér.w:nglt Sounds (speeded tEut) Decoding - Long Vowels | 5 Decoding - Cansonant Substitutiens

Alioeated ‘Mocafed- Aliocated
I’axl Min | Academic | ive Test IPcst Test .'I‘.lneu Pre Test | PostTest | opy.  f PreTest | PostTest | yp.

Clss. | N § 0 | Status | (2 dtems) | (24 1tems) | (miputes) | (22 dtens) | (22 ttens) | (minutes): § (10 teems) | (10 tters) | -(minmes)
ws b ous | w3 | oW | 54 18.1 b g 47 61 | 1&3

L M Man) o] 6 | ® |62 |6 | @ | anloen | w
2 9) gt B9 1 16 18,6 160 | 128 1.2 28 3.2 6.l 1
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sl B4 ) repobg oA )63 | os1 | oam b8 | 08 | W5
(5.0 1 (W0 (15 | ) { 652 (4.7) (28) (L3) | (&) (35)

A YT I 5 T % I A A A O O 5
- AR S L) R PO Y C ) B (%) (6.7) %) ¢ 3 | G ()

¢ lmigime bonr o poas Lo fngo|ms | oa f koo | sk |
S (4.5) ' (5.1 (139) § (6.3 (5:3) a4 Q9 (3.5) (10)

' | " ns | oo |12 | @

|Gy Gl 63) f0) | (1) (45) (176) 3.0 | (@5 '30)
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—
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|
|
}
F
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Table 12 (Continued)

" Decoding (total)?  Context Clues = Fom of ord Contest;Clues (total).

e o e | e [t s | i | et | ot ot | | e | ot |

Qo | N | W | Sahus | (86 ttems) | (85 tems) | gineey | (10 thems) | (10 S5em) (m, (0 ) (0 tm) | e
1 [l W5 | on8 | a5 fum | 32 | b0 | R 28| B7 | 2
B2 VI V¢ BV B R S X OO ) 98 | (o7 | ()

o Ll s el | osee [ w26 | 37 | o | oma) w6 | @&
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3 la|p| B0 BL o} A8 o |0 0.1 A T R N A 1
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Table 12 :

(Continued)

vond Strueture - C“mm”d

- Vord Structure (total)

¥ord Neaniny - Synonyms

i ¥ Min 'Academc; Pre '“esf Post Test iﬂ%%c-gtenl fre Tast | Post Test Al%ﬁted Post Test M«}.ﬁm

(s | NN | Sabus ) (10 dtens) | (10 dtens) | mutsﬁ_‘ (% items) | (65 ibems) | ramytes) (18 1ters) | (irtes)

Lodgigl®s b3 | 82 bom o} os1 | oms |69 b2 | M

P e oen | s | @ @y | @b | @ 60 | 0

s il B b | ot b on | ome | as .| m 2 | o

i mo ] o6h | o6y W@y | @) | ® 0y |
BT 03 3.1 B i 2l R o 1.4 0

BB g o | 6D | o b | oh | 39 |
o Tl lws s T os | 2 | ows | o | o | 0

R I I T N 0 I O

. gl 6 5.1 ¥ Lo | T | % 8.2 2

ORI B Es 68 Ry @) | ko |G | o) 65 1w

. %5 ¢ 39 | 18 | oy | oms | %1 | m 23 | 6

S S e 6y | @ 6D | @l | 6 b | @

? ) ! n
! 163 ¢ 6.5 15 1o Al 29.8 137 5.0 13

To¥ M ay e |6 | @ | oo | oo | @ 50

| . o] '

: RPN I %1 T 15 9 Q0 5 28 89 1.5 0
R B Ry | owh  h Lo | omy | s | @ 3a |
oy Tylglwe o3 6 | o Fows | 22 | % W%,
s G4 ¢ G D oM @9 8 | s 53) | ()
e wr: o 4l 6.5 2 F W8 | A8 | 2 5.} 12
PR e e | wn) | 60 | | s | o 6 |
W60 Of ' , i

, s Al 6k | s op W8 | a6 | 53 | W
G905 wa @l es | @y 62 | @) | G |

Lieiritag)i

(31

ERIC .

Aruitoxt provided by Eic:

[y
[y §



Table 12 (Continsed)
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Standard deviations are Shown in parentheses.
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Table 13

Achievement in long vowels (post) regressed on achievement in long vowels (pre),
academic status and measures of allocated time (from teacher logs) over the A-B interval
(subjects pooled, N = 91).

I DESCRIPTIVE INFORMATION

Standard Corre]gtions
Variable | Mean Deviation 1 2 3 4
1 Long Vowels (Post) 10.7 6.7
2 Long Vowels (Pre) - 7.1 5.4 0.76
3 Academic Status 65.4 46.1 0.73 n.76
4 Allocated Time 304 175 0.14 -0.01 -0.06
~ Long Vowels
: -n,20 -0.32 -0.24 0.25
5 Allocatrd Time 783 258

Other De.oding

e

I  SUMMARY OF MULTIPLE REGRESSION ANALYSIS

Multiple R 0.82 (p = 0.00)2
Multiple R Squared 0.68
Std. Error of Est. 3.90
Constant 3.10
Beta, B, Stand. Partial
Stand. Raw Error F Corr.
Independent Coef- Coef- of To Proba- With
Variable ficient ficlent B Delete  bility®  Dep.
Long Vowels (Pre) 0.4367 0.5422 0.1205 20.24 0.00 0.44
Academic Status 0.3876 0.0565 3.0138. 16.86 0.00 0.4"
Allocated Time 0.1929 0.0074 0.0024 9.19 0.00 n.31
Long Vowels
Allocated Time -0.1102  -0.0029  0.0M7 2.7 0.10 -0.17

Other Decoding

“:m

Note
To provide complete data and to reduce ceiling effects a relatively large number of cases
were trimmed from the sample. Data on 91 students (out of 152) representing nine classes
were analyzed.

@ probabilities rounded to two decimal places.
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Table 14

Achievement in long vowels (post) regressed on achievement in long vowels (pre),
academic status and measures of allocated time (from teacher logs? over the A-B interval
- (subjects pooled within class, N = 91).

I DESCRIPTIVE INFORMATION

Corielations

Standard
Variable Mean® Deviation 1 2 2 4
1 Long Vowels (Post) 0.0 5.4
2 Long Vowels (Pre) 0.0 4.8 n.74
3 Academic Status 09 38.2 . 0.66 0.7€
4 Allocated Time 0 117 0.02 -0.12 -0.0w

Long Vowels

5§ Allocated Time 0 139
Other Decoding

-0.21 -0.24 -0.22 0.22

II  SUMMARY OF MULTIPLE REGRESSION ANALYSIS

Multiple R 0.76 (p = 0.00)
Multiple & Squared 0.58
Std. Error of Est. 3.53
Constant 0.90
Beta, B, Stand. Partici
Stand. Raw Error F Forrg
Independent Coef- . Coef- = Of To Proba- With
Variable ficient  ficient B Delete  bility?  Dep.
Long Vowels (Prej 0.56n2 0.6198 0.1187 27.24 0.00 0.49
Academic Status n.2384 0.0334 0.0150 4.99 0.03 0.23
Allocated Time 0.1145 0.0052 0.0033 2.57 0.11 0.17
Long Vowels
Allocated Time -0.N483 -0.0N19 ,0N28 fi.44 0.52 -0.07

Other Decoding

Note .
To provide complete data and to_reduce ceiling effects.a relatively large number of.cases

were trimmed from the sample. Data on 91 students (out of 152) represeuting nine classes
were analyzed.

a The means of within-class deviation scores are zero.

b probabilities rounded to two decimal places. 69
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Table 15

Achievement in long vowels (post) regressed on achievement in long vowels (pre),
academic status and measures of estimated engaged time (from teacher logs) over the
A-B interval (subjects pooled, N = 66). :

I DESCRIPTIVE INFORMATION

'I 4
Standard Correlations
Variabie Mean Deviation 1 2 3 4
1 Long Vowels (Post) 11.6 6.7
2 Long Vowels (Pre) 8.1 5.5 0.76
3 Academic Status 71.4 48.0 .70 0.74
4 Est. Eng. Time 150 a0 0.24 0.03 0.16
Long Vowels ' :
-0.01 -0.09 0.1 0.47
& Est. Eng. Time 389 259

Other Decoding

I  SUMMARY OF MULTIPLE REGRESSION ANALYSIS

‘Multiple R 0.82 {(p = 0.00)2
Multiple R Squared 0.67
Std. Error of Est. 4.02
Constant 2.08
Beta, R, Stand. Partial
Stand. Raw trror F Corr.
Independent . Coef- Coef- = Of To svroba- With
Yariable ficient  ficient B Delete  bilityd  Dep.
Lcny Vowels (Pre) 0.5071 0.6237 0.1458 18.30 0.00 n.48
Academic Status 0.316% 0.0444 0.0%69 6.89 0.0% n.32
Est. Eng. Time i.2374 0.0178 0.0N63 7.94 0.01 n.34
tong Vowels
Est. Eng. Yime -0.1407 -0.0037 0.0n24 2.4 0.12 -0.20

Other Dacoding

Note R )
To provide complete data 2nd to reduce ceiling effects a relatively ‘arge number of cases

were trimmed from the sawple. Data an 65 students (out cf 112) representing six classes
were analyzed. ¢

2 Probabilities rounded to two dezimal places.
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Table 16

Achievement in long vowels (post) regressed on achievement in long vowels (pre),
academic status and measures of estimated engaged time (from teacher logs) over the A-B

interval {subjects pooled within class, N = 66).

H DESCRIPTIVE INFCRMATION

Standard Correlations
Variable Mean? Deviation 1 2 3 4 5
1 Long Vowels (Post) 0.0 5.3
2 Llong Vowels (Pr2) 0.0 5.1 0.76
3 Academic Status 0.0 4.6 0.64  0.75
4 Est. Eng. Time 0 74 0.08 -0.01 0.04
Long Vowels
: , .0.14 0.08 0.16 0.67
5 Est. Eng. Time 0 94

Other Decoding

I1  SUMMARY OF MULTIPLE REGRESSION ANALYSIS

Multiple R 0.77 (p = 0.00)b
Multiple R Squared 0.59
Std. Error of Est. 3.53
Constant 0.0n
Beta, B, Stand. Partial
Stand. Raw Error F Corr.
Independent Coef- Coef- of To Proba- With
Variable ficient ficient B Delete  bilityd Dep.
.Long Vowels (Pre) 0.6327 0.6656 0.1314 25.67 0.00 0.54
Academic Status 0.1617 0.0213 0.0766 1.65 0.20 n.16
Est. Eng. Time 0.0712 0.0051 0.0079 0.42 0.53 0.08
Long Vowels | ,
Est. Eng. Time 0.0177 0.0010 0.0064 0.03 0.87 '0.02

Other Decoding

Note ’
To provide complete data and to reduce ceiling effects a relatively large number of cases

were trimmed from the sample. Data on 66 students (out of 112) representing six classes
were analyzed.

@ The means of within-class deviation scores are zero.

b Probabilities rounded to two decimal places.
\‘1

71




Sucwary of Rasults of Ragression Analyses for Tine Variables and Kathenatics Achieveneat

In §1x Grads 2 Classes
~J RESULTS FOR 0A-08 PERID (2 wecks) |
bp SURECTS LD SURCTS POLED WITHIA 1465
— Unique Vartance Uraque Verieace
: ' hecounted for Accountad for
- Depandent Ting " Raw Reg. Stenderd by Tima R Reg. tandard by Tize -
. mam., Variable Coefficlant  Errorof 8 Yarfab]ed Coefficlent  Errcr of B Varfable®
e ol (8 fngdﬂmfe- a9 X I T 17 0y
| Placa Walue (ua) Eaed Thae: adiition,) - 29 oo ] 0044 N 0.3
, subtraction, place value| - '
W RESILTS FOR A-B PERIOS (8 wecks)
Fce Wl () Mot i w0 woas
Place Valia (8)  Esthated Eg, Toe 0158 508 6.4 0238 L 2.0
Mace Vil _ '
Phaca Vol (8) . Alocated Tiw: adtttion, | -~ * gp23 010 8 0600 0026 0.0
' . Subtracting, place ulu - o | .
' - Estisated Eng. Tiee: d., ey -
Plce ali {5} € m“m?spmzem;g iy 001 .5.9. 0% 00 13
Siberaction (3) 3}},;';;:‘;;1;;";"”"“"” R i L 20
sniction 8} 2:::::;;"‘5:,,“{'*59,::;,@ e 20 MR e

b Parcent of vardance in dependznt varfable unlquely 2ccounted for by tine weritble when entered with pretest and acadentc status,

EKC

Aruitoxt provided by Eic:

73



. Teble 16 .
‘Sacnary of Rasuls of Regpessban nalysts Der 5 Variables axd Grada 2 Peadng chievestnt

T FESILIS KR 003 FERLD (2 vaelo) Sihjects Poolad Subfects fooled Withn Class .

Mo echd  Relmed | Bk, Seded Unique Varlawe | Rl Standad  Unigue Varianee

Varladle el pekr ' sMotert  Emopof B Accounted foror | Coefffelent  Brerof B Assoutsed ford,
Vadable  Verisls | Tira Verdgble | Tine Varia:e®

Gzt Dyagd foe Bpged B -
) Cend | CheWed | WVe0R UVOHS 0M07 | MRG0 AWV 1206
Vords Strpotice :

I1 FESULTS 7GR 43 250D (8 veels)

f:r.m?g) ilwgge: Alioca'tedem |

'GNS v b Otl-’lél' :'01 l 000 om u .Un 0004 WV * ] ] ’ |

: mm St 31,003 0/,0041 1.30.6 0246/-.C009 01'50/ 0062 ' 3.7/0.0. |
Grozd Gt Bg. Bt g The
s (8)  Twe e Oooerbord le000/013 09X 0,330 Q60050 0590098 37704

pownd Words  Structire
vrg . Aloeated  Alloeeted Tinz A
wwels {E) 'ﬁl;m Giter ecoddry | 00P4/=.0029  .0cok/.0007 2.7/ Q052,009 L003/.008 LA .
" i :
Sn 3t S, Est, Eg. e N \
Veuiels (3) g:ﬂlum Cilier Deccdlng | LOM78/-,0037  .0%63/.0024 3L 0051/,0000 .0079/.0%6s 0.7/0.0

doodteg (3) Alogzied  Allocated Tine
: bt Urer Readlng 1 00227.0007 - .0027/.0630 0.2/0.2 (005000 L0038/, 0047 2.1/2.0

."J-.':oc."ws (8) Beo. Pg. Est, Bng, Thee

;:Ln: Girer eadlng | ,0053.0005  .ON5Z.00  0.80.0 - 0037/.008)  ,0065/.0035 o.yz'.u
» Tandinyg (530 A loezted : : .

T Rerding 0058 0059 0.2 0123 18 0.3
autig (5)° . by, : | . E .

Tre Reeding L0079 L0051 0.8 0 LG8 11

b 2%n aplonee ¢ iRA '
lff mcmti Eir;chw?riz:u.e., t.:sis.colwn Glves the peneent of virdanss 45 the deperdent vardable uniquely tcoowsted for afbep moret and
74 m:..“c dtatas b been entend, 7o relobed tine varlabley thiy colu glves the percent of varience 1a the Geperdent va;'ia’.:‘e
E l{lCm fe> afver pratest, acadende status and the mapched téw varldbls lave teen eatered, ' T
I

-3

A

. Tl Tegpesslens carelad out on reading s0cres dld nat inelud the aeadénts tatus varlable oo &' related Lins vardabls,



Appendix A

Content Categories for Reading
and Mathematics Instruction




A-1

Specific Content Categories for Grade 2 Reading Instruction

Specific : General Observation
Content Content Content
Category Specific Content Category Category
Number Category Name Number Number
Decoding
1 Single consonants 2 2
2 Consonant blends and digraphs 2 2
3 Variant consonants (c,gg 2 2
4 Vowels - short 2 _ 2
5 Vowels - final e pattern - Tong vowels 1 1
6 ~ Vowels - digraphs ] 1
7 Vowels - dipthongs 2 2
8 Vowels - vowels + r (car) 2 2
9 Complex, multi-syllabic 2 2
10 Silent letters 2 2
11 Sound substitution tasks 2 _ 2
58 Spelling 2 2
14 Other decoding 2 2
Context Clues
15 Choos ing word&sgwhich fit gram. context 3 5
16 Choosing word(s)which make best sense 3 5
semantic appropriateness)
17 Choosing correct form of word 3 5
18 Choosing word with correct initial cons. 3 5
19 Choosing correct pronoun 3 5
20 Other context clues 3 5
Word Structure
21 Compound words 3
22 IdeniLification of root words 5 4
23 Prefixes - meaning and use 5 4
24 Suffixes - meaning and use 5 4
25 Contractions 5 4
26 Syllables 5 4
27 Other word structure 5 4
Word Meaning
28 Synonyms 6 5
29 Antonyms 6 5
30 Vocabulary building 6 5
31 Pronoun reference ) 5
32 Multi-meaning words in context 6 5
33 Unfamiliar words in context 6 5
34 Figurative language 6 5
35 Other word meaning 6 5
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48
49

50

53
54
59
60

63
64

65"

68

Comprehension

Understanding event detail
Understanding descrintion
Understanding relationships
Understanding main idea -

- Literal recall

Translation of ideas

Synthesis of ideas, inference

Going beyond the text, prediction
Recognizing facts and opinions

General comprehension

Understanding directions

Picture interpretation to aid comprehension
Understanding signs

Understanding letters

Areas Related to Reading

Dictionary skills

Reference sources in books (table of
contents, index, glossary) .

Choosing reference sources (dictionary,
encyclopedia, card catalog)
Understanding Maps

Understanding Graphs

Grammar

Creative writing

Reading Practice

Sight words
Automaticity of word recognition

' Reading for different purposes

Oral reading

Reading for enjoyment
Reading in content areas
Silent reading

Music (reading lyrics)

Miscellaneous

Listening (to story or tapes)
Penmanship and copying

Standardized tests

Foreign language

Dramatics (plays, choral reading...)
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A-3

General Content Categories for Grade 2 Reading 1nstruction

General ' , Observation
Content - Content
Category General Content . ~ Category
Number Category Name . Number
1 Long vowels ' 1 (RL)
2 Other decoding 2 (RD)
3 Context clues - - 5 (RM)2
4 Compound words 3 (RC)
5 Other word structure 4'2RS
6 Word meaning 5 (RM)?@
7 Comprehension 5 (RM)3
8 Areas related to reading 7 §R0;
9 Reading practice 6 (RP)
10 Miscellaneous s -

4 observation content category 5 included general content
categories 3, 6 and 7.
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General and Specific Content Categories for
Grade 2 Mathematics Instruction

Specific Content - General Content
Category Number Category Name Category Number

Computation

1 Addition without regrouping 1
2 Addition with regrouping 2
3 Subtraction without regrouping ' 3
4 Subtraction with regrouping : 4
5 Multiplication - with both factors being 9
less than 10
6 Speed tests/timed drill in addition 1
7 Speed tests/timed drill in subtraction 3
8 Number sentences involving equalities 6
and inequalities :
9 Family of facts/renaming numerals 1,3*%
' equation form
10 Number patterns/sequences 6
25 * Missing addends - both in addition and 1,3*
_ subtraction
1 Other - computation** 10
Concepts
12 . Numerals and ordinals 6
13 Place value with compact or expanded 5
notation
14 " Fractions involving sets, regions, or
‘ lines (1/4,1/3,1/2,2/3,3/4)
15 Properties (associative, commutative, 6
e and identity elements)
16 Associative property with expanded 5,6*
notation
17 Money 9
18 Linear measurements 7
19 Measurement ccnczpts: order, capacity, 7
conservation of length
20 Geometric figures: 8
21 Curves and points a
26 Developmental activities 6
22 Other - concepts** 10
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A-5

Specific Content

 General Content . .

Category Number | Category‘Name Category Number
Applications
23 Word problems 9
27 . Standardized tests 10
24 Other - applications** 10

*Specific content categories 9,16, and 25 are logically related to two general

content categories. In each case time in a specific content category was
divided equally and assigned to the appropriate general content categories.

**Time in specific categories 11,22,24 was assigned to general content category

10 if it was not clear that the event could be assigned to general content

categories 1-9.
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A-6

General Content Categories

General Content . Observation Content
Category Number Category Name Category Number

Addition without regrouping
Addition with regrouping
Subtraction without regroupirg
Subtraction with regrouping
Place value

NHWN —

Number system
Measurement
Geometry
Mord problems
Other

QWO H N~
et et N
(=)
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