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Teacher Logs as a Tool for Studying Educational Process

For more than twenty years, research on teaching has had two central aims: to gather de-
scriptive data on classroom teaching under different conditions of practice, and to esti-
mate the effects of different teaching practices on student learning (Brophy and Good,
1986; Rowan, Correnti, and Miller, 2002). In studying these issues, educational re-
searchers have generally used two strategies to gather data. The most common approach
has been to send trained observers into classrooms to collect structured observational
data, and more recently, to make video recordings of selected samples of lessons for later
coding by experts. While these approaches are often viewed as the “gold standard” for
classroom data collection, they are quite costly, and their use is typically confined to
small scale studies (exceptions, however, are found in the use of video recording of
teaching in the Third International Mathematics and Science Study [Hiebert, Stigler, Ja-
cobs, et al., 2005] and the use of classroom observations in some large-scale, program
evaluations commissioned by the U.S. Department of Education’s Institute for Education
Sciences).

A second approach to collecting instructional data has been used by the National
Center for Education Statistics (NCES) since the 1980’s. NCES large-sample surveys
often include a small number of items on teacher surveys to measure teaching practices in
American schools (e.g., the Schools and Staffing Survey, the National Assessment of
Educational Progress, the Second and Third International Mathematics and Science Stud-
ies, the National Educational Longitudinal Studies of 1988 and 2002, the Early Child-
hood Longitudinal Study). Obviously, data from one-time surveys are less expensive to

collect than observational or video-tape data, and are well-suited for large sample re-
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search. However, researchers have questioned the accuracy and validity of these data
(Mullens, 1995; Mayer, 1999).

This paper discusses a third (less frequently used) approach to gathering data on
classroom instruction—the use of teacher logs. In this paper, we argue that teacher logs
can be used in large-scale research on teaching and demonstrate data from teacher logs
can be used to investigate methodological and substantive questions about classroom in-
struction. Our discussion focuses on data collected as part of the Study of Instructional
Improvement (SII), conducted by the Institute for Social Research at the University of
Michigan under contract with the Consortium for Policy Research in Education. SII col-
lected data on approximately 150,000 reading/language arts and mathematics lessons car-
ried out by approximately 2000 teachers working in 115 high-poverty elementary schools
during the 2000-2001 to 2003-2004 school years.1
The Problem
Classroom instruction is notoriously complex and difficult to measure (Jackson, 1990).
Over the course of a nine-month academic year, the typical elementary school teacher
will conduct 140 or more lessons in a given academic subject for the 20-30 students in
her classroom, sometimes differentiating instructional activities by student or subgroups
of students. Moreover, during any given lesson, a teacher’s instruction will typically un-
fold along many different dimensions. For example, a teacher will normally cover sev-
eral content objectives at different levels of cognitive demand during a single lesson in a
subject like reading, working in several different behavior settings, using a variety of sub-

ject-specific instructional techniques. Although some features of classroom instruction

! For a description of the aims and methods of this study, see www.sii.soe.umich.edu.
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are implemented repeatedly across the school year, many others are not, making instruc-
tional practice not only multi-dimensional, but also highly variable across days of the
school year (Rogosa, Floden, and Willet, 1984).

Such complexity and variability present two problems for researchers. One prob-
lem occurs when survey researchers ask teachers to report on their teaching activities
over an entire academic year in a survey administered near the end of that year—the most
common data collection strategy in large-scale survey research. Here, teacher memory is
the problem, in particular, the strong potential for inaccuracies in retrospective reports of
the frequencies or rates at which particular teaching activities were undertaken (Burstein,
1995; Smithson and Porter, 1994). Variability in teaching creates a different problem,
mainly for researchers conducting observations or making video recordings of instruc-
tion. Here, the problem is generalizability, that is, obtaining a sample of teaching obser-
vations that can be generalized to the universe of teaching events that unfolded over a
nine month academic year. To the extent that teaching varies systematically across days
of the school year, and especially if it involves many rare events, attempts to adequately
sample teaching activities and reliably discriminate among different teachers’ yearly pat-
terns of instruction will require more in-class observations than all but the most well-
funded studies can afford to collect.

These issues motivate our discussion of teacher logs. Logs (as typically adminis-
tered) ask teachers to report on their instruction at the end of the school day, thus radi-
cally reducing the time period over which teachers must exercise recall. This, in turn,
should increase teachers’ reporting accuracy. Moreover, logs are really survey instru-

ments, so they can be administered at much lower unit cost than classroom observations
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or video-taping sessions, allowing data to be gathered on much larger samples of lessons,
thereby improving the ability to generalize from a set of observations to the universe of
teaching activities conducted over an entire academic year. Despite these advantages,
logs are not without problems. As survey instruments, they are subject to errors in meas-
urement due to social desirability, the response categories presented, and so on. More-
over, while frequent administration of logs can decrease coverage error and increase gen-
eralizability, these benefits come at the cost of increased respondent burden, which can
increase survey non-response or lead to response bias if respondents develop time-saving
(but inaccurate) patterns of filling out log surveys.

The purpose of this paper is to discuss some of the lessons learned about these
issues as a result of administering teacher logs to a large sample of teachers during the
Study of Instructional Improvement. We begin by discussing how the researchers con-
ducting this study constructed the log, as well as the training procedures and incentives
developed to increase response accuracy, minimize respondent burden, and improve re-
sponse rates. We then discuss possible “survey errors” due to respondent and instrument
error inherent in log-based measures of teaching (Groves, 1989). Here, we discuss how
teachers’ log responses compared to the reports of trained observers and to the responses
teachers made about their instructional activities on an annual survey completed at the
end of the year. Next, we discuss different measurement models that can be used with
log data and show how multi-level statistical models can be used to better understand
psychometric properties of log-based measures. We conclude by discussing some of the
main findings of our work about the nature of elementary school instruction and its con-

sequences for student learning. Throughout the paper, we focus solely on the read-
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ing/language arts log developed as part of the Study of Instructional Improvement. Read-
ers interested in the mathematics log developed for this study can consult Rowan, Harri-
son, and Hayes (2004).

Logs and Log Administration

The reading/language arts logs administered as part of SII was a paper-and-pencil survey
instrument containing over 100 items, mostly in checklist format, that teachers in 1%
through 5t grades were asked to fill out at the end of a school day. Figure 1 is a copy of

the log used in the study.

In completing a log, teachers were instructed to report on the instruction provided
to a single student in their reading class. To insure an accurate record of teachers’ overall
patterns of teaching, teachers’ rotated log reports across a representative sample of eight
students in their classes during three extended logging periods spaced evenly across the
academic year. In this design, teachers who participated in all logging sessions with a
complete roster of students would complete roughly 90 logs, or about 11 logs per student.
However, because the elementary schools under study used many different instructional
grouping arrangements for reading instruction, and because many students switched read-
ing teachers mid-year, the average teacher in the sample completed about 39 logs over
the course of the year.

The main purpose of the log was to gather data on several dimensions of instruc-
tion. The opening (or “gateway’’) section asked teachers to report on the amount of time

spent by a focal student on reading/language arts instruction on the reporting day, as well



249

as the amount of emphasis given to each of the following topics: word analysis, concepts
of print, oral or reading comprehension, vocabulary, writing, grammar, spelling, and re-
search strategies. Then, if teachers checked that word analysis, comprehension, or writ-
ing was an emphasis for a student on a given day, teachers completed additional items (in
the so-called “back end” of the log) about the specific content objectives that were taught
to the student in that domain, the methods used to teach that content, and the tasks and
materials the focal student engaged with that day.

Building on previous experience administering teacher logs for the Panel Study on
Income Dynamics (Roth, Brooks-Gunn, Linver, and Hofferth, 2003), field staff conduct-
ing the Study of Instructional Improvement designed field administration procedures in-
tended to both improve the accuracy of teacher responses to log items and assure ade-
quate response rates. To improve response accuracy, field staff from the Institute for So-
cial Research conducted a 45-minute training session for teachers before the first logging
period of the year. This session introduced teachers to the definition of terms used in the
log and taught teachers how to complete the log questionnaire. That session was fol-
lowed by a suggested two-hour home study period, during which teachers were asked to
study a glossary defining and illustrating the terms used in the log, and then by a one-
hour, in-school, follow-up training session prior to the first logging period. Once logging
began, teachers could call a toll-free phone number or ask local field staff to address any
difficulties they were having with logging.

Also, an incentives plan was developed to increase teacher response rates. Using
data on teachers’ salaries nationwide, researchers calculated the average daily wage of

teachers, and then offered payments to teachers based on the expectation that a single log
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would take about 5 minutes to complete. Rather than use piece rate incentives, teachers
were paid at the end of each logging period in which they logged. The actual incentive
was $150 per 6 week logging period if a teacher was logging for the full 8 students called
for by the original design. In addition, field staff provided logging teachers with small
gifts (coffee mugs, paper weights, pencils or pens) on a variable interval reinforcement
schedule to further motivate log completion.

Overall, response rates for the reading/language arts log were quite high. About 90%
of the teachers asked to log did so, and they completed 90% of the logs they were admin-
istered. Although teachers often struggled when they began logging, after about a week,
they typically completed the reading language arts log in about five minutes time. More-
over, as the response rates demonstrate (and as teacher comments suggest), logging was
not perceived as overly burdensome. Moreover, using logs was cost effective. A “back-
of-the-envelope” calculation based on initial budgets and log administration data suggests
a research cost of about $27.50 per log administered, far less than the cost of conducting
a single classroom observation or video-taping session, although more expensive than
administering an one-time, annual survey to teachers.

Sources of Survey Error in Logs

These results demonstrate that it is possible to administer instructional logs to large sam-
ples of teachers over a prolonged period of time, and to achieve high response rates in
doing so. However, an important question is whether or not the data gathered from logs
is accurate. To examine this problem, we undertook several analyses to compare teach-
ers’ log reports to: (a) log data collected by trained observers; and (b) teachers’responses

on an annual survey administered near the end of the academic year. From a “survey er-
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ror” perspective (Groves, 1987), these analyses provide useful information about the dif-
ferent forms of measurement error that arise as different observers report on the same
events and/or when different instruments are used to measure instruction as it unfolded
over the course of a year.

Log vs. Observational Data

To examine observer bias in log use, we conducted a small study in eight public elemen-
tary schools where 31 teachers from various grades were pilot testing logging procedures.
In the study, eight trained observers were sent two at a time into the classrooms of log-
ging teachers on a given day during a three-month period, during which time, both teach-
ers and observers completed logs. In this design, log reports for a single lesson were
available from three individuals—two trained observers and a logging teacher. Using
these data, Camburn and Barnes (2004: 54-60) conducted a number of statistical analyses
to examine rates of agreement among teachers and observers, and observers themselves.
They also used qualitative data from teacher interviews, narrative observation records,
and observer reports to examine sources of disagreement among the teachers and observ-
ers who recorded data on the same lesson.

Camburn and Barnes’ (2004) statistical analysis focused on two types of teacher-
observer agreement. The first, called a “gateway” match, occurred if and only if both
teacher and observer completed the gateway section of the log so that both ended up in
the same section of the back end of the log. Camburn and Barnes found that teachers and
observers had appropriate gateway matches 81% of the time for instruction in word
analysis, 90% of the time for reading comprehension instruction, and 87% of the time for

writing instruction. A second type of match occurred at the “back end” of the log where
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teachers completed checklists describing the specific content objectives, teaching prac-
tices, and instructional tasks and materials used in teaching a focal topic. Here, two kinds
of matches were possible: matches where both teachers and observers checked an item
during a lesson (a 1-1 match), and cases where both teachers and observers did not check
the item during the lesson (a 0-0 match). Considering both matches simultaneously,
Camburn and Barnes found the probability of teachers and observers producing a match
on any item in the back end of the log to be about .73. However, since most items in the
back end of the log were not checked during a given lesson, this high rate of matching
resulted in part because 0-0 matches dominated the data set. Thus, Camburn and Barnes
also examined the probability of 1-1 matches. Here, match rates were much lower — .22
for teacher-observer matches, and .41 for observer-observer matches. However, an im-
portant finding was that 1-1 match rates were much higher for items that were checked
with highest mean frequencies in the data set (about .85 for the most frequently checked
word analysis items, .77 for the most frequently checked comprehension items, and .75
for the most frequently checked writing items).

Using both match rate and qualitative data, Camburn and Barnes (2004) drew a
number of conclusions about observer error in log surveys of instruction. First, the high
match rates for gateway items and for frequently occurring items suggests that teacher
logs are most accurate: (a) when describing instruction at a grosser (rather than finer)
level of detail, and (b) for describing frequent (rather than rare) instructional practices. In
addition, Camburn and Barnes concluded from their analysis of qualitative data that both
teachers and trained observers made fallible reports of instructional practice. Indeed, a

common error for both teachers and observers resulted from improper application of the
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coding conventions enumerated in the log glossary. In comparison to trained observers,
teachers’ errors seemed to result when teachers overlooked quick, but routine, aspects of
their teaching (e.g., correcting students’ decoding errors as they read), while observer er-
rors occurred when they were unable to see particular instructional acts, when particular
instructional acts took place during very short lesson segments, or when observers mis-
judged teachers’ intentions, particularly in terms of teachers’ cognitive goals for students.

Logs vs. Annual Questionnaires

Camburn and Han (2006) conducted an additional analysis comparing teachers’ log re-
ports to their reports of instruction on the teacher questionnaire administered near the end
of each school year. Here, data were drawn from the responses of 1,535 teachers in
grades 1-5 who completed a reading/language arts log at least once during the Study of
Instructional Improvement and who also completed an annual questionnaire the year they
logged. By design, 24 items included on the language arts log were also included on the
annual questionnaire, and by design, the wording of these questions was made as similar
as possible on both instruments (although response formats differed).

Camburn and Han (2006) examined the amount and sources of divergence in
teachers’ responses to these 24 items across the log and questionnaire. The most impor-
tant finding was that teachers uniformly reported higher frequencies of engaging in teach-
ing practices on the annual questionnaires vs. the log. This is consistent with prior re-
search on the correspondence between logs and questionnaires in educational settings
(e.g., Burstein et al., 1995), but is inconsistent with research in other settings (e.g., Hoppe
et. al., 2000; Leigh, 2000; Leigh et. al., 1998). Overall, the median difference in teach-

9

ers’ estimates of the frequency of teaching word analysis skills was about + 7.3
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days/month (or nearly two days/week) on the questionnaire vs. the log, and about + 4
days per month (or one day a week) for comprehension and writing. The general ten-
dency to over-report was more pronounced for female teachers, African American teach-
ers, more experienced teachers, and teachers who individualized instruction. These latter
findings constitute another form of observer bias (i.e., bias due to the characteristics of
the respondent).

Psychometric Properties of Log Data

In this section, we discuss various measurement and statistical models that can be used to
analyze log data once collected. Here, we discuss two challenges present in log data.
First, log data consist mostly of dichotomously scored items, requiring analysts to move
from statistical and measurement models based on the normal distribution to statistical or
measurement models appropriate for categorical data. Second, log data (as collected in
the Study of Instructional Improvement) are clustered, that is, hierarchically nested. In
particular, daily observations from a single log are nested within students, students are
nested within teachers, and teachers are nested within schools. As a result, analysis of
log data requires analytic methods appropriate to clustered data.

Measurement Models for Log Data

The basic unit of instructional data collected during the Study of Instructional Improve-
ment was a single log filled out by a teacher on a given day. In what follows, we call this
lowest unit of analysis a “lesson.” Now, as teachers fill out the reading/language arts log,
they have the potential to check over 100 separate items describing many different di-
mensions of instruction. To some extent, researchers will take an analytic interest in sin-

gle items checked during a lesson—for example, the number of minutes on any given day
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that a teacher taught reading/ language arts, or whether or not the teacher focused on a
particular topic, say word analysis, reading comprehension, or writing. If that is the case,
no measurement model need be applied to the data.

However, suppose an analyst wants to combine more than one item from the log
to form a multi-item scale for a single, unidimensional, latent trait. When the log items to
be included in this scale are dichotomously scored (0,1), an obvious approach to building
multi-item scales at the lesson level is item-response theory (IRT), a form of latent trait
analysis especially suited to the analysis of dichotomous items (for an accessible discus-
sion of IRT, see Embretson and Reise, 2000). As an example, Rowan, Camburn, and
Correnti (2004) used an IRT model to create a measure of the “cognitive demand” (or
skill difficulty) of reading comprehension lessons taught to 3™ grade students on any
given day. The reading/language arts log contained 12 dichotomous items that were as-
sumed to describe this latent dimension of reading instruction, where some items were
theorized in advance to index reading skills taught at a low level of cognitive demand
(e.g., activating prior knowledge, previewing and surveying text), others were assumed to
index more cognitively demanding skills (e.g., summarizing details in the text, sequenc-
ing information or events in the text), and still others were assumed to index highly de-
manding skills (e.g., analyzing/evaluating text, examining literary techniques). With les-
sons as the unit of analysis, Rowan, Camburn and Correnti (2004) used a one-parameter
IRT model to construct a scale measuring the cognitive demand of reading instruction for
each day in the data set. As expected, item difficulties from the estimated measurement
model were in the theorized direction, the point bi-serial correlations of items to the total

scale ranged from .56 to .28, and the scale had an estimated person reliability of .63.



256

In many cases, however, a data analyst might not be certain about the underlying
traits being measured by some arbitrary (and possibly large) number of log items and will
therefore want to explore the dimensionality of the data and reduce the number of dimen-
sions measured to fewer than the number of items initially present in the data set. The
most common tool used for this purpose is factor analysis. However, in most statistical
software packages, the factor analysis subroutine requires a set of continuous observed
variables and will yield incorrect results if the data are dichotomous, as with log data.
One solution to this problem is to calculate the tetrachoric correlations between all item
pairs and then factor analyze the resulting matrix as one would a matrix of Pearson corre-
lations (using, for example, SAS PROC FACTOR). An alternative is to use one of the
available statistical packages specifically designed for binary factor analysis, such as
TESTFAC (Du Toit, 2003). Both procedures provide factor scores for a given case on
each latent trait identified by the model.

These factor analyses can be quite informative. As an example, we have been in-
terested in how word analysis was taught in particular lessons. The “back end” of the log
contains a set of 9 items indexing two possibly distinct approaches to word analysis, four
that index the strategy of sound blending, and five that index sound segmenting. A bi-
nary factor analysis showed that these items did in fact load on different dimensions, and
as a result, we now use separate scores to index how much a lesson focused on one or the
other approach to word analysis. We have obtained similar results in the areas of reading
comprehension and writing, for example, reducing 31 items from reading section of the
log to nine different, and theoretically meaningful, dimensions of comprehension instruc-

tion, and likewise for writing instruction. A problem, however, is that most of the scales



257

resulting from these factor analyses contain only 3-4 items and have low reliabilities.

It is worth noting, however, that many analysts will not be interested in construct-
ing lesson-level measures of the sort just discussed and will instead simply want to ag-
gregate data across lessons to the teacher level of analysis. Interestingly, although this
procedure loses a great deal of information about how teaching practices vary over time
for teachers, we have found that aggregation does little harm in terms of measurement.
For example, when item level responses are aggregated into percentages for teachers, we
have found that most percentages are nearly normally distributed and that linear factor
analytic scores derived from these aggregated variables correlate in the range of .85 - .95
with the measures built up from the lesson level before being aggregated across teachers.
Generalizability Issues in Log Data
Although it is interesting to build measures of teaching at the lesson level, log data (as
collected in the Study of Instructional Improvement) are highly clustered, with lesson-
level measures nested within students, who are nested within teachers, who are nested
within schools. In the early days of research on teaching, this kind of clustering pre-
sented formidable data analysis problems. Today, however, a number of statistical pack-
ages allow researchers to analyze clustered data, including HLM (Raudenbush, Bryk, and
Congdon, 2000) and SAS PROC MIXED. In this section, we discuss how clustered log
data can be analyzed using HLM in order to determine how many logs are needed to re-
liably discriminate patterns of teaching across various objects of measurement (e.g., stu-
dents, teachers, or schools).

To begin, consider a very simple case where logs have been used to record the

number of minutes of reading instruction across multiple lessons in a sample of teachers.
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A simple two-level HLM for this continuous measure of teaching can be developed,
where the level one model is Yj;= Bo; + ¢;; and the level 2 model is Bo; = Yoo + ug;. At level
one, Y;; is the number of minutes in reading instruction for a lesson occurring on occasion
1 taught by teacher j. In the model, this outcome is seen as varying randomly around the
mean number of minutes for the teacher (across all observed lessons), where ej; is an error
term assumed to be normally distributed with mean O and variance (6%). Atlevel 2 of the
model, the mean lesson time for teacher j (Bo;,) is seen as varying around the grand mean
in lesson time for the whole sample (yo), plus a random teacher effect (ug;) assumed
normally distributed with mean O and variance tg.

This simple model can be used to examine the question of how many logs must be
administered in order to reliably discriminate among teachers in their patterns of instruc-
tional time allocations. It is well-known, for example, that a researcher’s ability to dis-
criminate reliably among objects of measurement when measures are taken repeatedly is
a function of three main factors: (1) the internal consistency of the measuring instrument;
(2) the variance in “true score” measurements over time and across objects of measure-
ment; and (3) the number of occasions on which measures are taken. If a single meas-
urement tool is used, thereby controlling for errors of measurement, a simple expression
describes the reliability with which we can measure fg;, teachers’ average lesson length.
The formula is simply: a = t©/ [t + ((52/nj)], where a is the reliability coefficient, t is the
variance among teachers in time allocations, o’ is the variance within teachers in time
allocations, and n; is the average number of observations of teachers. In general, the for-
mula shows that reliability always increases as the number of observations increases.

. . . . NI
But, when variance among teachers (1) is large, and variance across occasions (c°) is
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small, only a few occasions of measurement are needed to reliably discriminate among
teachers. Alternatively, as variance among teachers becomes smaller and/or variance
across occasions increases, more observations will be needed to reliably discriminate
among teachers. An important point is that if researchers have data on teachers’ time al-
locations at multiple time points, and if they conduct the simple variance decomposition
just described, they can simply plug different values of n; into the formula just above to
see how many observations they might need in future studies to achieve some desired
level of reliability.

Although we illustrated this point with a two-level HLM, similar analyses can be
conducted with more complex models, say HLM’s with three or more levels, or non-
linear HLM’s where outcomes are dichotomous, count, or ordinal variables (for exam-
ples, see Raudenbush and Bryk, 2002: Chapter 10). In fact, we have conducted many
such analyses in the course of our work (for one example, see Rowan, Camburn, and Cor-
renti, 2004), and on the basis of these analyses we have reached some general conclu-
sions. In general, we have found that for any given academic year, data from our logs
cannot reliably discriminate among patterns of instruction experienced by students within
the same classroom. As it turns out, this is not so much a result of inherent flaws in log
data but rather occurs because the percentage of variance in instructional variables lying
among students within classrooms is always tiny, while the percentage of variance in in-
struction lying within students over time is always very large. In fact, our data suggest
that teachers do not much differentiate reading instruction among students, leading to the

lack of reliability in estimating differences among students in instruction received.
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By contrast, we are able to reliably discriminate patterns of instruction among
teachers within the same school, and patterns of instruction across schools. In three-level
HLMs, for example, the variance components we get in analyses suggest that our ability
to reliably discriminate among teaching practices at the teacher level increases rapidly as
the number of logs administered per teacher goes from 1 to about 10, increases more
slowly from about 10 to 20 administrations, and then increases very little thereafter. So,
collecting about 20 logs per year from teachers seems sufficient if the measurement goal

is to reliably discriminate among teachers. Note, however, that the actual reliability ob-

tained with 20 observations will depend on a number of factors. For example, it is very
difficult to reliably discriminate among teachers when teaching events are rare, when the
practice of interest varies greatly within teachers over time but very little across teachers,
and when the dependent measure is unreliably measured (making o’ larger). In these
cases, maximum reliabilities at about 20 observations can be as low as .60 or 70.2
Finally, it is worth noting that a researcher’s ability to reliably discriminate
among schools in patterns of reading instruction depends not only on the number of logs
administered, but also the number of teachers sampled within schools, where increasing
the sample of teachers completing logs will markedly improve between-school reliabil-
ities. For example, if we are attempting to estimate teacher-level means in teaching prac-
tices at a single grade level in an elementary school, we will typically have only 3-4
teachers, and our school-level parameter estimates will have much lower reliability (.30 -

40) than if we look at patterns of teaching across all grade levels, where the presence of

’In fact, we have found that more than 20 logs will be needed in the domain of mathematics instruction,
largely because many teaching events in this domain are rare, and because there is a great deal of day-to-
day variation in mathematics teaching. Moreover, even in data from the Study of Instructional Improve-
ment data, we often obtain reliabilities for teacher means in mathematics instruction well below the .70
mark discussed above.
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15-20 teachers will produce school-level reliabilities on the order of .70 -.80 in most
cases. Increasing the number of logs per teacher also will increase the reliability of
school-level parameter estimates, but within any sized sample of teachers, increasing the
number of logs beyond about 20 has virtually no effect on the reliability of school-level
parameter estimates.

Substantive Findings with Log Data

The nested data provided by logs have allowed researchers working on the Study of In-
structional Improvement to investigate variations in teaching practice at many different
levels of analysis. In this section, we discuss what we have learned about variation in
teaching across days of the week and year, about the extent and sources of variation in
teaching practice among teachers within the same school, and about school-to-school
variation in our sample. The most extensive treatment of these issues using log data from
the Study of Instructional Improvement is Correnti (2005).

We begin by illustrating how log data illuminate the daily and yearly rhythms of
reading/language arts instruction in American elementary schools. In general, log data
from SII show that the frequency of reading/language arts lessons increases at a deceler-
ating rate over the course of the academic year, reflecting a somewhat slow start and then
the well-known November — April grind. Moreover, the frequency of lessons varies pre-
dictably across the school week. For example, reading/language arts lessons have been
found to less likely on Fridays, and on days just before and after holidays. Overall, the
logs suggest that when both a student and his or her teacher are present in school, the stu-

dent has about an 85% chance of having a reading language arts lesson on a given day,
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the remaining days being given over to test preparation, field trips, assemblies, and other
activities.

The logs show that reading/language arts instruction also varies predictably across
grades. In 1% grade, reading lessons lasted about 90 minutes, but the amount of time
given to the subject declined as students progressed through the grades, so that by 5t
grade, the average reading/language arts lesson lasted only about 65 minutes in most
schools. The content covered in reading/language arts and the level of cognitive demand
of lessons also varied across grades. 1% grade teachers typically devoted about 40% of
their lessons to word analysis, but this dropped to about 20% in second grade, and then to
below 10% in 3" grade and beyond. Meanwhile, the percentage of lessons devoted to
reading comprehension and writing stayed about the same across grade levels—about
50% of lessons for reading comprehension and about 45% of lessons for writing, with the
two subjects often taught together on the same day. However, while the amount of time
devoted to these subjects stayed the same, the cognitive demand of lessons increased
across as students progress through the grades. At higher grades, students tended to read
and write longer and more complex texts, work on more demanding reading tasks, and
engage in more planning and editing of their writing.

Despite these general trends, one of the most extraordinary findings from the
Study of Instructional Improvement was the large variation that exists in teaching prac-
tice—even among teachers working in the same school and teaching at the same grade.
In 1* grade, for example, where there is near universal agreement among reading experts
that a heavy focus should be placed on the teaching of word analysis skills, our analytic

models suggest that it would be very common to find two 1% grade teachers in the same
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school one of whom focused on word analysis skills about a day a week and another who
focused on this topic four days a week. Similarly large variations in teaching practice
would be found across all content areas, with teachers in the same school at the same
grade often varying by as much as 3-4 days a week in the percentages of lessons devoted
to teaching reading and writing. Even more strikingly, we have found that very little of
this variation is due to the average achievement levels of students in a classroom, or to
variations in ethnic or socioeconomic composition, although there is a slight tendency for
teachers with higher percentages of students with behavior problems to be less academi-
cally-focused. Moreover, variables indexing teachers’ professional preparation (e.g., pro-
fessional degrees, number of courses in different subjects, years of experience, pedagogi-
cal knowledge) have only tiny effects on teaching practices. In many ways, this extreme
variability in teaching signals that schools remain “loosely coupled” organizations where
teachers have considerable autonomy and function largely as curriculum brokers (Meyer
and Rowan, 1978; Porter, 1989).

There are, however, some hopeful findings in our studies of teaching. The Study
of Instructional Improvement was designed as a quasi-experiment that included groups of
schools participating in three very different instructional reform programs, as well as a set
of comparison schools not participating in these programs. One of the most striking find-
ings of the study to date has been the extraordinarily large effects two of these reform
programs had on the instruction occurring in schools. One of these programs, known as
America’s Choice (AC), was designed to foster a “literature-based” teaching regime that
focused on writing as a means of improving students’ reading comprehension. Analyses

conducted by Correnti (2005) showed that teachers in AC schools were far more likely to
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engage in this form of instruction than teachers in comparison schools, the odds ratio be-
ing about 4 (for AC vs. comparison schools) for the likelihood that on any given day, a
reading comprehension lesson would also cover writing, and odds ratios ranging from 1.4
to 2.9 for other relevant indicators of this form of instruction. Similarly, the Success for
All (SFA) program was designed to foster “skill-based” reading instruction, that is, read-
ing lessons focused largely on basic reading comprehension skills. Analyses conducted
by Correnti (2005) show that teachers in SFA schools were far more likely to engage in
this form of instruction than were teachers in comparison schools, the odds ratios ranging
from 4.4 to 1.4 for SFA vs. comparison schools on items indexing this form of instruc-
tion. Finally, in analyses not yet published, we are finding that these different forms of
instruction produce gains in students’ measured reading comprehension, with skill-based
reading instruction working better at the early grades (Rowan, Raudenbush, Correnti, et
al., 2005), and literature-based instruction working better at later grades (Correnti,
Rowan, and Camburn, 2003).

Conclusion

Overall, we have found that logs can be a cost-effective, reliable, valid way to measure
instruction and examine the causal effects of instruction on student learning. Although
the use of logs is more expensive than gathering data from annual questionnaires, our
discussion suggests that log data are far more trustworthy than annual questionnaire data.
Moreover, our discussion suggests that for many types of items—especially items meas-
uring course grained features of instruction that occur frequently—logs can provide data
that is nearly equivalent to what would be obtained by sending trained observers into

classrooms. The data presented here further suggest that for most study purposes, ad-
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ministration of somewhere around 20 logs (evenly spaced over the academic year) should
allow researchers to reliably discriminate instructional practices in the area of read-
ing/language arts across teachers and schools. Thus, using logs to gather data on instruc-
tion is a far less expensive way to gather adequately sized samples of reading instruction
in large scale studies as compared to the used of observations. Finally, our analyses sug-
gest that log data have strong construct validity, as shown by the effects of intervention
programs on teaching, and by the effects of different kinds of teaching regimes on student
learning. As a result, we believe that logs are a viable method of data collection in large
scale research on teaching and that the use of logs should be expanded in the future.
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