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Abstract

In this study we investigated the effects of
teaching on students’ reading achievement.
More specifically, based on a framework of
reading instruction maximizing students’ cog-
nitive engagement in literacy learning, curricu-
lar and teaching variables, including aspects of
word-recognition and comprehension instruc-
tion, approaches to teaching such as telling ver-
sus coaching, and the enabling of students’ ac-
tive versus passive responding to literacy
activities, were investigated to explain growth
on reading comprehension, fluency, and writing
measures over a school year in grade 1-5 class-
rooms. Participants included 88 teachers and 9
randomly selected students per classroom in 9
high-poverty schools across the United States
that were engaged in a literacy instruction re-
form project. Teachers were observed 3 times
across the school year during a reading lesson.
Hierarchical linear modeling showed that a
number of teaching variables explained substan-
tial variation in student growth on several mea-
sures of reading achievement. Looking across all
of the data, the most consistent finding was that
teachers who emphasized higher-order thinking,
either through the questions they asked or the
tasks they assigned, promoted greater reading
growth among the 9 target students in their
classrooms. We examine the results of our work
in relation to a framework of teacher effective-
ness maximizing students’ cognitive engage-
ment in literacy learning.

There is an unprecedented emphasis in the
" United States on improving the teaching of

reading in elementary classrooms, and the
press for improvement has been increased
by the Reading First provisions of Title I, the
No Child Left Behind Act of 2001 (2002).
Fortunately, there is a great deal of research-
based knowledge about effective reading
instruction to guide teachers’ efforts to be-
come more accomplished reading teachers.



The National Reading Panel Report
(NRP, 2000), central to the conceptualiza-
tion of research and effective reading in-
struction in the No Child Left Behind leg-
islation, is attracting most of the attention
nationally and within states in terms of de-
fining effective reading instruction. The Na-
tional Reading Panel, charged with review-
ing reading research to determine the
effectiveness of various approaches to
teaching children to read, focused on cur-
ricular components of an effective reading
program. The NRP found five areas that
merited immediate implementation: (z) pho-
nemic awareness instruction, (b) explicit,
systematic phonics instruction, (c) repeated
oral reading practice with feedback and
guidance, (d) direct and indirect vocabulary
instruction, and (¢) comprehension strate-
gies instruction. It is important to note that
the authors of the NRP report recognized
that their report did not speak to many as-
pects of reading instruction because the re-
search in those areas was neither definitive
nor extensive. Moreover, even for those is-
sues for which there was broad consensus
(e.g., phonics and comprehension), the
panel noted that many caveats were re-
quired to add the necessary nuance, quali-
fication, and context that would be required
to support valid policy recommendations.
Other broad reviews, such as the Report of
the National Academy of Education on Pre-
venting Reading Difficulties in Young Chil-
dren (Snow, Burns, & Griffin, 1998) and par-
ticular chapters of the third volume of the
Handbook of Reading Research (Kamil, Mosen-
thal, Pearson, & Barr, 2000), have corrobo-
rated many of the NRP findings (albeit with
substantial elaboration and nuance).

Knowledge about effective reading in-
struction has also come from the close ex-
amination of effective teachers of reading
(e.g., Duffy et al.,, 1987; Knapp et al., 1995;
Pressley et al., 2001; Taylor, Pearson, Clark,
& Walpole, 2000). In an extensive study of
teachers and students in 140 high-poverty
classrooms, Knapp et al. (1995) found that
effective teachers of reading stressed higher-
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level thinking skills in addition to lower-
level skills. Knapp et al. posited that this
extra emphasis on higher-level thinking in-
creased students’ understanding of what
they were doing and encouraged them to be
meaning makers. Even so, relatively few
stimulating discussions took place in the
classrooms Knapp et al. (1995) studied.
Based on extensive examination of class-
rooms populated by low-income children,
Knapp et al. urged teachers to promote stu-
dents’ understanding and to build the quest
for meaning into their learning experiences.

Duffy, Roehler, and colleagues (Duffy et
al., 1987; Roehler & Duffy, 1984) identified
the cognitive processes supported by excel-
lent teachers. More effective teachers en-
gaged in modeling and explanation to teach
students strategies they could use to decode
words and understand texts. Implicit in
their empirically based model of teaching
effectiveness was the concept of scaffolding
(what others have called coaching)—sup-
portive actions by the teacher to move ei-
ther an individual or a group of students to
the next level of independence in complet-
ing a task, strategy, or activity. Pressley et
al. (2001) found that effective primary-
grade reading teachers provided a balanced
literacy program. They taught skills, ac-
tively engaged students in a great deal of
reading and writing, and fostered self-
regulation through a combination of mod-
eling, scaffolding, and providing informa-
tive feedback to students as they tried to
apply strategies.

Based in part on work suggesting that
“engaged” readers have better text compre-
hension and reading achievement than dis-
engaged readers (Campbell, Voelkl, & Don-
ahue, 1997; Cunningham & Stanovich,
1997), Guthrie and his colleagues (Baker,
Dreher, & Guthrie, 2000; Guthrie, 1996;
Guthrie et al.,, 2000) have stressed that
teachers need to know how to promote
reading engagement in order to teach read-
ing well. Engaged readers are motivated,
read to learn, use cognitive strategies, and
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interact in a classroom community (Guth-
rie, 1996). In a study of effective primary-
grade reading teachers, Pressley et al. (2002)
found that these teachers were skilled at
providing motivating instruction, instruc-
tion that was as concerned about student
involvement as it was about achievement.
Chin, Anderson, and Waggoner (2001)
looked at fourth-grade classrooms and
found that in comparison to recitation, lit-
eracy discussions that stressed collaborative
reasoning fostered greater engagement and
higher-level thinking. These researchers ex-
plained this increase by suggesting that stu-
dents had more control over and partici-
pation in the discussions, which in turn led
to deeper and more productive cognitive
processing. These findings point to instruc-
tional practices in which teachers “engage”
students’ cognitive functioning rather than
simply cover key curricular components. In
other words, they suggest that the “how” of
instruction may be as important as the
“what.”

Our own work has supported the find-
ings on effective teachers reported above. In
an earlier study (Taylor et al., 2000) exam-
ining effective schools and teachers, we
learned that primary-grade teachers in ef-
fective schools differed from their counter-
parts in less effective schools in a number
of ways, including (a) providing more
high-level questioning, (b) coaching stu-
dents in strategies for applying their word-
recognition skills to everyday reading, and
{¢) allowing students more active reading
practice (more time for independent read-
ing). When we examined the most effective
teachers irrespective of the schools in which
they taught, we also found that they, like the
teachers in the effective schools, provided
more higher-level questioning and empha-
sized applying word-recognition strategies.
Additionally, they provided much more
coaching and promoted a higher level of on-
task behavior among their students than
did the less effective teachers (Taylor et al.,
2000).
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Toward a Framework for Effective
Reading Instruction Maximizing
Cognitive Engagement in Literacy
Learning

The overall purpose of the CIERA (Center
for the Improvement of Farly Reading
Achievement) School Change study, which
is the broader line of work in which this cur-
rent study of classroom instruction is em-
bedded, was to investigate the efficacy of a
school-based reading improvement model.
Within the wider scope of that study, we
were struck by the consistency, even in the
early stages of our work on effective schools
and teachers (Taylor et al., 2000), with
which particular instructional practices
were associated with relatively high student
growth. This finding prompted us to won-
der whether this set of practices could be
conceptualized as a more explicit frame-
work of effective instruction. By moving
back and forth between our dafa and the
literature on effective reading instruction,
we developed the current framework of
teaching for cognitive engagement to par-
tially account for what is known about ef-
fective reading instruction. A fundamental
tenet of this framework is that what teach-
ers do to maximize students’ cognitive en-
gagement in literacy activities will matter as
much as what they cover in their instruc-
tional interactions with students.

The framework of instruction maximiz-
ing cognitive engagement in literacy learn-
ing that we are putting forth combines key
ideas from the work of Knapp et al. (1995),
which stresses teaching for meaning, with
the engagement construct of Guthrie et al.
(2000). Although the framework we are in-
vestigating does not account for all that is
known about effective reading instruction
(due to the constraints of our observation
system, described below), it contains four
teaching dimensions: (1) supporting higher-
level thinking {(in both talk and writing
about text), (2) encouraging independent
use of word-recognition and comprehen-
sion strategies during reading activities
(both instruction and text reading), (3) us-



ing a student support stance (in contrast to
a teacher-directed stance) during literacy
lessons, and (4) promoting active, as op-
posed to passive, involvement in literacy
activities.

In the present study, using an observa-
tion system designed to investigate multi-
ple aspects of literacy lessons (Taylor &
Pearson, 2000), we evaluated the relative
contributions of an array of curricular and
teaching variables to children’s reading
and writing growth. Because our system
accounts for a wide range of curricular
and teaching variables, not all were rele-
vant to evaluation of the cognitive engage-
ment framework. By the same token, our
investigation into elements of effective
reading instruction was limited by the as-
pects of reading instruction included in our
observation coding scheme. Fortunately,
however, two types of variables were rele-
vant to our investigation—those included
in the cognitive engagement framework
and those that ran counter to it. Variables in
the observation scheme that we were able
to consider included explicit phonics skill
instruction, instruction in applying word-
recognition strategies to text, comprehen-
sion skill instruction, comprehension strat-
egies instruction, lower- and higher-level
thinking related to text, teachers’ use of
various interaction strategies (e.g., coach-
ing, modeling, telling, and recitation), stu-
dent time on-task, and active (as opposed
to passive) pupil response to a reading les-
son. (The observation system is described in
the Method section.)

A key step in instantiating this frame-
work for effective reading instruction was
to identify its features in our coding
scheme. In most instances, this process
proved transparent. For example, the re-
search on higher-level talk about text
(Knapp, 1995; Taylor, Peterson, Pearson, &
Rodriguez, 2002; Taylor et al., 2000) and use
of reading strategies (Guthrie et al., 2000;
Pressley et al., 2001) had been a part of our
coding scheme from the outset. In the
scheme (and in the research literature),
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when students are engaged in higher-level
thinking about text, they are making con-
nections to their prior knowledge, consid-
ering thematic elements of the text, inter-
preting characters” motives and actions, and
s0 on. Similarly, during comprehension and
word-recognition strategy instruction, stu-
dents are engaged in metacognitive think-
ing and monitoring as they try to solve
reading problems.

In contrast, one would expect the prac-
tices in the following list to stimulate more
mechanistic or routine than active and stra-
tegic thinking by students and, hence, lead
to relatively less reading growth when they
occurred frequently: lower-level question-
ing, mechanical practice of comprehension
skills, and explicit phonics skill instruction
past grade 1. When engaged in lower-level
thinking about text, students are typically
responding to questions about detail or
questions that require relatively little
thought and can be answered with a word
or two. With mechanical practice of com-
prehension skills, students may be com-
pleting a worksheet on a skill such as main
idea or fact/opinion, or they may be re-
sponding to a teacher prompt to predict or
retell in a turn-taking manner. In either case,
these comprehension skill activities are
likely to require less cognitive effort than
when students are trying to apply compre-
hension strategies to actual reading. In kin-
dergarten and grade 1, when the content is
novel and students are attempting to grasp
the alphabetic principle, students are likely
to be cognitively engaged in phonics les-
sons. However, past grade 1, phonics les-
sons typically cover content that either most
readers know or some have not yet mas-
tered. In either case, phonics lessons past
grade 1 are likely to involve most students
in mechanical practice rather than in active
cognitive engagement.

A close reading of the research leads one
to expect more reading and writing growth
in classrooms in which students are more
actively engaged in their literacy learning
than in other classrooms (Pressley et al.,
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2001; Taylor et al., 2002). The more students
are performing literacy activities them-
selves, as opposed to listening to or watch-
ing others performing literacy activities, the
greater their active involvement in learning
and hence the greater their opportunity for
growth. Within our observation scheme, we
included many indicators of active re-
sponding (reading, writing, manipulating,
chorally responding, and sharing ideas
with a partner) as well as passive respond-
ing (reading turn-taking, oral turn-taking,
and listening to the teacher).

Teacher stance, which we defined as the
mode of interaction between a teacher and
his or her students, is also implicated as an
important instructional variable in the re-
search on effective teaching (e.g., Duffy et
al., 1987; Pressley et al., 2001; Taylor et al,,
2000). A teacher’s stance toward instruction
is related to the nature of the literacy activ-
ity (e.g., level of questioning, strategy vs.
skill instruction) and to the type of pupil
responding being encouraged (e.g., active
vs. passive responding). One would expect
more reading and writing growth in class-
rooms in which teachers fréquently coach,
model, and provide feedback, all of which
are important when students face challeng-
ing literacy activities (Duffy et al., 1987; Tay-
lor et al., 2000). For example, in these chal-
lenging settings a teacher may need to
coach students to answer a higher-level
question, model for and coach students in
the use of specific comprehension or word-
recognition strategies, and offer feedback as
students attempt to use those strategies
during a guided reading activity. In con-
trast, the practice of telling students infor-
mation about a comprehension skill or lead-
ing them in recitation with low-level
questions about a story is likely to lead to
less cognitive engagement by students than
are more supportive actions.

In analyzing the data for the current
study, we were able to fulfill two purposes:
(@) to determine which elements of class-
room instructional practice accounted for
the greatest growth in student achievement
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across a school year to better understand ef-
fective reading instruction and (b) to eval-
uate the efficacy of a framework of teaching
for cognitive engagement. If such a frame-
work were supported, we reasoned, it
would provide teachers with a coherent
body of information, beyond that provided
by the NRP report, about what they must
do to improve teaching, learning, and read-
ing achievement.

Method

Participants

Nine schools were part of the CIERA
School Change Project in 2000-2001. All
schools were high poverty, with 70%-95%
of the students qualifying for subsidized
Iunch. Across schools, 2%—-68% of the stu-
dents were non-native speakers of English,
and 67%-91% were members of minority
groups. The nine project schools were from
eight districts in a rural area in the South-
east, an eastern city, two small towns in the
Midwest, a large city in the Midwest, and a
large city in the Southwest. In order to be-
come a project school, at least 75% of the
teachers in a building had to agree to par-
ticipate in the project. In all schools, two
teachers per grade were randomly selected
and invited to participate in the classroom
observations and interviews. This article fo-
cuses on students’ reading and writing
growth in grades 1-5. A total of 88 teachers
and 792 students across these grades par-
ticipated in the data collection.

Teachers from each school varied in
teaching experience, ranging from 0 to 35
years of service on average. Almost all
teachers held a bachelor’s degree in edu-
cation or a related field, and about 40% at
each school had a master’s degree.

Because schools had different assess-
ment procedures in place, teachers were
asked to use their judgment to divide their
classes into thirds (high, average, and low)
in terms of reading ability so we could ob-
tain a stratified, random sample. It was
from these thirds that we randomly selected
nine children in the fall as target students,
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three each from the high, middle, and low
thirds of the classroom continua of reading
ability.

Student Assessments

The children were assessed in the fall
and spring on a number of literacy mea-
sures that varied depending on grade level.
Although the study focused on reading in-
struction and, for the most part, reading
achievement, we included a measure of
writing ability to assess any serendipitous
effect that the reading instructional prac-
tices we observed may have had on the
highly related process of composition. As-
sessments included a standardized reading
comprehension test (grades 1-5), a compre-
hension test from a basal reader program
(grades 2-5), fluency (words correct per
minute; Deno, 1985) (grades 1-5), and writ-
ing (responding to a common prompt)
(grades 1-5), as well as tests considering
letter-name knowledge (grade 1), phonemic
awareness (grade 1), and word dictation
(grade 1) (see Table A1).

In the fall in grade 1, children were in-
dividually assessed on letter-name knowl-
edge and phonemic segmentation and
blending (Taylor, 1991). Children were also
assessed in small groups on word dictation.
In the spring all students were individually
assessed on reading fluency (in which stu-
dents read aloud for 1 minute to obtain a
score for the number of words read cor-
rectly; Deno, 1985) based on a grade-level
passage from the Basic Reading Inventory
(BRL Johns, 1997). In a group setting, stu-
dents took the reading comprehension sub-
test of the Gates-MacGinitie Reading Test
(MacGinitie, MacGinitie, Maria, & Dreyer,
2000) and responded to a writing prompt
(the same one as used in grades 2-5).

In the fall, students in grades 2-5 were
assessed individually on fluency (words
correct per minute, wcpm) based on their
reading of a BRI passage one grade level
below their grade placement. In a group
they took the comprehension subtest of the
Gates-MacGinitie Reading Test (MacGinitie
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et al., 2000), a comprehension test from a
basal reader program (Houghton Mifflin,
1999) in which they read a two-page pas-
sage and answered five multiple-choice and
five short-answer questions and responded
to a writing prompt (Michigan Literacy Pro-
gress Profile, 1998). In the spring, all stu-
dents were assessed on fluency on a passage
at grade level (Johns, 1997), reading com-
prehension (Gates), basal reader compre-
hension, and writing to a prompt (using the
same prompt as in the fall).

For the writing prompt, each paper was
scored by one person according to a four-
point rubric. Twenty-five percent of the
writing samples at each grade level were
scored by a second scorer with 83% agree-
ment between the two scorers.

Use of the School Change Framework

Teachers in the project agreed to meet
for a minimum of 1 hour a week, on aver-
age, in focused study groups. Study group
activities included within-grade and/or
across-grade groups that concentrated on
particular aspects of classroom reading in-
struction and student work (e.g., compre-
hension instruction and phonemic aware-
ness instruction). Groups were encouraged
to review research and video clips on the
CIERA School Change web site and to read
and discuss articles on research-based prac-
tices related to their group’s focus area.
Members of study groups also raised issues,
solved problems, and developed action
plans related to their focus area in order to
make changes in their classroom reading in-
struction.

Use of data emanating from the project
was an important aspect of the process. At
the beginning of the 2000-2001 school year,
principals received a summary of the Beat-
ing the Odds research (Taylor et al., 2000)
on characteristics of effective schools and
teachers to share with teachers in their
schools. The schools also received a report
on the 1999-2000 project that presented
means across schools on the school and
classrcom variables under investigation.
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Also, the report included correlations iden-
tifying school and classroom factors related
to growth in students’ reading and writing
ability. Two purposes of this report were to
help schools consider possible strengths
and weaknesses in their classroom reading
instruction and to help them determine top-
ics to focus on in study groups.

Documenting Program Characteristics
and Classroom Practices

Teachers participating in the data collec-
tion were interviewed in the fall, winter,
and spring. Each interview lasted about 30
minutes. The interview data were used pri-
marily to document school reading pro-
gram features as well as participants’ beliefs
about school reform, leadership, collabora-
tion, professional development, and parent
parinerships. In this article, however, we
used interview data in a very limited man-
ner to shed light on the beliefs about read-
ing instruction in the classrooms of 25
teachers who tended to ask higher- or
lower-order questions. No quotes from the
interviews are provided, and the interview
questions are not given.

On three occasions (fall, winter, spring)
each teacher was also observed for an hour
during reading instruction to document her
classroom practices in the teaching of read-
ing. All observations were scheduled dur-
ing the portion of a teacher’s literacy block
devoted primarily to reading instruction.
The observers consisted of graduate stu-
dents in literacy education and retired ele-
mentary teachers. They were trained to use
the CIERA Classroom Observation Scheme
(Taylor & Pearson, 2000) through an on-site
visit by one member of the research team
and through use of an observation training
it that contained a manual, a practice
video, and a CD with video clips of teachers
illustrating the various codes in their teach-
ing. The observers then watched an inter-
rater “test” video, and they had to demon-
strate at least 80% agreement at each of the
seven levels of the coding scheme with a
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“standard” coding (Taylor & Pearson, 2000)
prior to conducting classroom observations.

The observation system (influenced by
the work of Greenwood, Carta, Kamps, &
Delquadri, 1995; Scanlon & Gelzheiser,
1992; and Ysseldyke & Christenson, 1993)
combined note-taking with a quantitative
coding process. The observer took field
notes for a 5-minute period, recording a
narrative account of what was happening in
the classroom, including, where possible
and appropriate, what the teacher and chil-
dren were saying. At the end of this 5-
minute period, the observer first recorded
the proportion of all students in the class-
room who appeared to be on-task (i.e., do-
ing what they were supposed to be doing).
Then the observer coded who was provid-
ing the instruction (level 1), the grouping
pattern in use for that event (level 2), and
the major literacy activity (level 3). Next, the
observer coded the two or three most sa-
lient literacy events (level 4 codes) occur-
ring during that 5-minute episode. For
every level 4 event, the observer also coded
the materials being used (level 5), the
teacher interaction styles observed (level 6),
and the expected responses of the students
(level 7). An example of a 5-minute obser-
vational segment is provided in Appendix
B. (See Table A2 for a list of the codes for
the seven levels.)

The level 4 codes dealt primarily with
curricular and teaching aspects of reading
instruction. Through a curricular lens, we
classified the content of instruction. For ex-
ample, was it phonemic awareness, phon-
ics, vocabulary, or comprehension instruc-
tion? We also attempted to capture the
nature of the instruction. For example,
when the teacher was teaching comprehen-
sion skills or strategies, was she treating
them as elements to be rehearsed and prac-
ticed or as processes to be understood me-
tacognitively and incorporated into stu-
dents” independent reading? During talk or
writing about text, was the teacher asking
Iower- or higher-level questions after read-
ing? In the case of phonics, we distin-
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guished between an explicit phonics lesson
and a teacher’s attempts to coach students
to apply a range of word-recognition strat-
egies as they read text. Level 6 codes dealt
with teaching components of reading in-
struction (e.g., Was telling or coaching ob-
served?) as did level 7 codes (e.g., Was the
teacher having students engage in reading
or reading turn-taking?).

The observations were used as a source
of feedback to individual teachers. Teachers
received a copy of each observation, a de-
scription of the codes, a brief summary of
research related to the major categories of
codes being analyzed for the project (e.g.,
incidence of whole-class instruction, inci-
dence of higher-level questioning), and a ta-
ble summarizing the data from the obser-
vation codes for a national sample of
teachers at their grade level. External facil-
itators received training in how to interpret
observations so they, in turn, could help
teachers understand the information con-
tained in their observations without inter-
preting it for them. Teachers were encour-
aged to go to the facilitators with questions.

Establishing Trustworthiness of the
Observation Data

Because the core analyses in this project
hinged on the trustworthiness of the data
from the observations, we took several
steps to ensure the reliability and validity of
the codes recorded at each site. First, as
mentioned earlier, each observer was re-
quired to meet a standard (i.e., achieving at
least 80% agreement with a standard set of
codes for an observation) prior to conduct-
ing the observations used in the data anal-
ysis. Second, while visiting each site one re-
search team member conducted a fidelity
check with each site observer to obtain data
on the interrater reliability of the coding
scheme. The two coded the same classroom
for 30 minutes. The observer’s codes for
each 5-minute observation segment were
compared with those of the research team
member to determine consistency for each
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of the seven levels of the coding system.
Across 12 observations, mean agreement
with the research team member ranged
from 82% to 95% across the levels of the
coding system: 95% agreement at level 2
(grouping), 95% agreement at level 3 (major
literacy focus), 82% agreement at level 4
(specific literacy activity), 87% agreement at
level 5 (material), 85% agreement at level 6
(teacher response), and 82% agreement at
level 7 (student response). The classroom
teacher was always coded at level 1 because
this was the person we were observing.

Although these indices of congruence
meet conventional standards for interrater
reliability, we remained concerned about
the consistency and the validity of the
codes, particularly for levels 4 and 7. Thus
we undertook a post hoc review to enhance
their validity. An expert observer, who had
used the observation scheme for 2 years and
had helped to revise and refine it, read the
notes taken during each observation by
each observer to assess the degree to which
observers were using the codes consistently
across sites. She did not code the observa-
tions “blind.” Instead she recorded a differ-
ent code if her reading of the notes
prompted her to disagree with an ob-
server’s original code. For a random sample
of 10% of the observations, the agreements
between the observers and the expert ob-
server at each of the levels of coding for the
codes used in the data analysis (described
below) were as follows: 97% agreement at
level 2 (grouping), 96% at level 3 (major lit-
eracy focus), 84% at level 4 (literacy activ-
ity), 100% at level 5 (material), 81% at level
6 (teacher response), and 89% agreement at
level 7 (student response). In all instances in
which a discrepancy was noted, not only for
the 10% sample but for the entire corpus,
the code assigned by the expert was used in
subsequent statistical analyses.

The variability between the observers
and the expert, especially at levels 4 and 6,
prompted us to undertake yet another reli-
ability check. To ensure that we had not in-
troduced any bias in this first review pro-
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cess, a second reviewer read the notes from
the same 10% random sample of observa-
tions and assigned her own codes. She
agreed with the first reviewer over 90% of
the time, specifically: 99% agreement at lev-
els 2 and 3, 91% at level 4, 99% at level 5,
93% at level 6, and 92% agreement at level
7. We were thus confident in the reliability
and validity of the coding scheme; further,
any slippage that may have occurred was
detected and corrected during the post-hoc
review process.

Observational Categories Used in the
Analyses

Certain categories from classrcom ob-
servations {i.e., those found to be important
in previous research) were most relevant to
the current study, that is, to determine
which elements of classroom instructional
practice accounted for the greatest growth
in student achievement across a school year
and to investigate the efficacy of our frame-
work of teaching for cognitive engagement.
The classroom practices {(see App. C for de-
scriptions of these categories) that we en-
tered into our statistical analyses were as
follows:

. Whole class/large group

. Small group

. Phonemic awareness skill instruction

. Phonics skill instruction

. Coaching in word-recognition strat-

egies

Active reading practice

. Vocabulary instruction

. Comprehension skill instruction

. Comprehension strategy instruction

. Lower-level questioning or writing
about text

. Higher-level questioning or writing
about text

. Telling

. Recitation

. Modeling

. Coaching

. Watching/listening/giving feedback

. Students actively responding

. Students passively responding

. Time on-task
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Statistical Analysis

We used hierarchical linear modeling
(HLM; Bryk & Raudenbush, 1992) to inves-
tigate the effect of classroom-level charac-
teristics on students’ reading growth. De-
scriptive analyses were also conducted to
elaborate on the quantitative findings.

HLM is a method of computing regres-
sion at multiple levels. The analyses in this
study employed a two-level HLM model in
which students were nested within class-
rooms. HLM estimates a regression within
each classroom and combines them to see if
there is a common regression across class-
rooms. When regressions (either the inter-
cepts or slopes) vary across classrooms, re-
searchers can examine classroom-level
characteristics that may explain such vari-
ation. This is a common method for evalu-
ating classroom factors and their effects on
student outcomes. It would be inappropri-
ate to use simple regression in these situa-
tions because one would be violating the in-
dependence assumption of regression.

In addition, HLM partitions variance
components across levels, providing an es-
timate of variance in student performance
that exists within classrooms or schools and
between classrooms or schools. An uncon-
ditional HLM is one without an explanatory
variable that allowed us to answer the ques-
tion, How much variance in student out-
come can be attributed to factors on which
classrooms differ systematically from one
another? This analysis is equivalent to a
random-effects analysis of variance. Esti-
mation using HLM rests on assumptions
similar to multivariate multiple regression.

The formula for a correlation is v =
COVyy/5xSy. The formula for a regression co-
efficient is b = covy,/s%,. To evaluate the
relative importance of regression coeffi-
cients based on variables in different scales,
one computes a standardized regression co-
efficient as B = bsy/sy = COVyy/5% 85/ Sy =
COVyy/SxSy, which results in something like
a partial correlation controlling for other
variables in the equation (when there are
more than one).



If the resulting effect, standardized beta,
is 0.35, for example, we would interpret this
as meaning that a change of one standard
deviation in the predictor (observation
scheme) variable is associated with a 0.35
standard deviation change in the outcome
(achievement) variable.

Because of the improved estimation em-
ployed by HLM, including the use of max-
imum likelihood and empirical Bayes esti-
mates, interpretation of statistical results
can be broadened to include a larger p value
associated with statistical tests. Also, statis-
tical results with associated p values at or
near (.10 should be included in interpreta-
tion and explored in future studies with
smaller numbers of cases (fewer teachers, in
our case) because such results indicate that
there are relations worth exploring further.
For a more complete description of estima-
tion in HLM, see Bryk and Raudenbush
(1992, pp. 32-56). HLM (Raudenbush, Bryk,
& Congdon, 2000) is recognized as a stan-
dard program for estimating multilevel
models (Bryk & Raudenbush, 1992; Kreft &
DeLeeuw, 1998).

Results

Reading Growth and Teacher Practices
across Schools

Through the HLM analyses we investi-
gated the relation between teacher practices
during literacy instruction and students’
reading growth. Because six of nine schools
were in their first year of the reform in year
2 of the project, we were unable to look at
changes in instruction during the school
year with only three observations per
teacher. The analyses were conducted on
the relationships between teacher practices
and each of the major outcome variables:
reading fluency, comprehension as mea-
sured by a standardized reading test, com-
prehension as measured by a basal reader
test, and writing. Typical results of multi-
level models yield 10%—-33% of the variance
between schools. In studies employing
classrooms, some have found as much as
25%-50% of the variance between class-
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rooms (Frank, 1998). Grade 1 data (see Table
1) were analyzed separately from grades
2-5 because different fall scores (e.g., word
dictation in grade 1 vs. words correct per
minute, comprehension from a standard-
ized reading test in grades 2-5) were used
as explanatory variables in the analyses.

Fluency. The HLM analysis (see Table 2)
for grade 1 revealed that 35% of the vari-
ance in spring fluency scores was between
teachers, after accounting for fall scores.
Thirty-five percent of the between-teacher
variance was accounted for by the variable
of higher-level questioning. The average
classroom mean spring fluency score was
53.0 (SD = 17.4). For every standard devi-
ation increase in the coding of higher-level
questioning (mean percentage of segments
observed = 6%, SD = 13%), students’ flu-
ency score in a class increased by an average
of 11.4 words correct per minute (B = .66).

For grades 2-5, fall scores and grade
were used to adjust for differences in
growth in fluency across grades. The HLM
analysis (see Table 3) revealed that 46% of
the variance in spring fluency scores was
between teachers after accounting for fall
scores. Of this between-teacher variance,
coaching, active reading (as opposed to
turn-taking reading), and phonics instruc-
tion (negatively related) accounted for 13%
of the variance. The average classroom
mean spring fluency score was 107.9 wcpm
(SD = 17.9). For every standard deviation
increase in the coding of coaching (mean
percentage of segments observed = 14%,
SD = 14%), students’ fluency score in a
class increased by 4.2 wcpm on average (B
= .23). For every standard deviation in-
crease in the coding of active reading prac-
tice (M = 28%, SD = 12%), students’ flu-
ency score in a class increased by 3.0 wcpm
on average (B = .17). For every standard
deviation increase in the coding of phonics
instruction (M = 6%, SD = 10%), students’
fluency score in a class decreased by 5.2
wcepm on average (B = .29).

Reading comprehension as measured by
a standardized test. The HLM analysis (see
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TaBLE 1. Means and Standard Deviations for Student Scores, Grades 1-5

Fall Spring
Assessment Tool/Grade N M SD M SD
Letter names (grade 1) 124 49.44 5.03
Phonemic awareness (grade 1) 124 6.96 4.30
Word-level dictation (grade 1) 125 14.70 9.39
Gates comprehension (NCE):
Grade 1 107 48.99 18.38
Grade 2 147 43.23 19.05 45.61 18.96
Grade 3 166 36.27 14.34 37.65 16.40
Grade 4 152 35.90 17.68 35.69 17.40
Grade 5 135 35.05 18.46 38.98 17.93
Basal comprehension:
Grade 2 155 12.22 4.54 15.03 2.93
Grade 3 151 12.62 4.87 14.27 5.39
Grade 4 146 11.71 4.86 13.66 4.82
Grade 5 134 13.54 492 15.09 4.46
Fluency:
Grade 1 135 5241 31.63
Grade 2 146 54.52 29.85 80.78 31.07
Grade 3 128 79.16 31.94 86.87 30.42
Grade 4 154 105.12 37.12 122.03 38.76
Grade 5 135 121.33 40.31 139.96 42.06
Writing:
Grade 1 123 2.04 79
Grade 2 147 1.67 60 1.99 .75
rade 3 141 1.89 1.81 1.97 .79
Grade 4 123 171 66 2.01 76
Grade 5 135 2.02 72 222 79

TasLs 2. HLM Analysis of the Relation of Grade 1 Reading Fluency to Higher-Level Questioning

Variance Compcnent % Variance Between
Initial random effects:
Classroom means 301.41 35
Student residual 544.51
Total 845.92

% Variance Accounted for by Model

Final random effects:

Classroont means 197.17 35
Student residual 543.89
Coefficient t Ratio df p
Final fixed effects:
Intercept {grand mean) 52.98 14.26 15
High-level questioning 88.14 2.70 15 017
Fall score 2.14 6.31 132

Table 4) for grade 1 revealed that 35% of the for by the variable of higher-level question-
variance in spring comprehension scores ing. The average classroom mean spring
was between teachers, after accounting for comprehension NCE score was 49.7 (SD =
fall scores. Twenty-seven percent of the 9.8). For every standard deviation increase
between-teacher variance was accounted in the coding of higher-level questioning (M
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Tasre 3. HLM Analysis of the Relation of Grade 2-5 Reading Fluency (after Accounting for Fall Scores
and Grade) with Phonics, Active Reading, and Coaching

Variance Component

% Variance Between

Initial random effects:

Classroom means 319.84 46
Fall score slope .03
Student residual 368.69
Total 668.56
% Variance Accounted for by Model
Final random effects:
Classroom means 278.89 13
Fall score slope .03
Student residual 368.86
Coefficient t Ratio df P
Final fixed effects:
Intercept (grand mean) 107.85 47 .44 58 .000
Grade 21.50 9.36 58 .000
Phonics —-51.98 —2.29 58 025
Active reading 25.31 1.99 58 .051
Coaching 29.84 1.86 58 068
Fall score .83 22.88 62 .000

TasLE 4. HLM Analysis of Grade 1 Reading Comprehension (Gates-MacGinitie, NCE)
with Higher-Level Questioning

Variance Component % Variance Between

Initial random effects:

Classroom means 93.69 35
Student residual 174.51
Total 268.20
% Variance Accounted for by Model
Final random effects:
Classroom means 68.30 27
Student residual 174.37
Coefficient f Ratio df p
Final fixed effects:
Intercept (grand mean) 49.65 20.72 14 000
Higher-level questioning 44.06 2.30 14 037
Fall score 1.30 7.23 122 .000

= 6%, SD = 13%), students’ comprehen-
sion NCE score in a class increased by 5.7
on average (§ = .59).

For grades 2-5, the HLM analysis (see
Table 5) revealed that 48% of the variance
in spring comprehension NCE scores was
between teachers after accounting for fall

scores. Of this between-teacher variance,
higher-level questioning (positively re-
lated), classroom time on-task (positively
related), comprehension skills (negatively
related), and passive responding (nega-
tively related) accounted for 20% of the var-
iance. In grades 2-5 the average classroom
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TasLE 5. HLM Analysis of Grade 2-5 Reading Comprehension (Gates-MacGinitie) with Higher-Level Question-
ing, Time On-Task, Comprehension Skills (Negatively Related), and Passive Responding (Negatively Related)

Variance Component

% Variance Between

Initial random effects:

Classroom means 63.32 31
Fail score slope .03
Student residual 142.68
Total 206.03
% Variance Accounted for by Model
Final random effects:
Classroom means 53.70 16
Fall score slope .03
Student residual 142.97
Coefficient t Ratio df p
Final fixed effects:
Intercept (grand mean) 40.27 38.70 61 000
Higher-level questioning 13.99 2.57 61 .010
Time on-task 3.60 1.96 61 .049
Comprehension skills —-17.01 —-2.37 61 018
Passive responding —14.25 ~1.78 61 075
Fall score 67 14.42 65 .000

mean spring comprehension NCE score
was 40.3 (SD = 8.0). For every standard de-
viation increase in the coding of higher-
level questioning (M = 19%, SD = 19%),
students’ NCE score in a class increased by
an average of 2.5 (B = .33). For every stan-
dard deviation increase in the coding of
fime on-task (M = 91%, SD = 5.5%), stu-
dents’ NCE score in a class increased by 2.0
on average (B = .27). For every standard
deviation increase in the coding of compre-
hension skill instruction (M = 13%, SD =
14%), students” comprehension NCE score
in a class decreased by 2.4 on average
{B = .30). For every standard deviation in-
crease in the coding of passive responding
M = 72%, SD = 13%), students’” NCE
score in a class decreased by 1.8 on average
B = .23).

Reading comprehension as measured by
@ basal reader test. For grades 2-5, the
HLM analysis (see Table 6) revealed that
40% of the variance in spring comprehen-
sion scores was between teachers, after ac-
counting for fall scores. Asking higher-level
questions after reading accounted for 4% of

the variance between teachers. The average
classroom mean spring score was 14.5 (5D
= 2.5). For every standard deviation in-
crease in the coding of higher-level ques-
tioning, students’ comprehension score in a
class increased on average by .65 points (8
= .26).

Writing. For grade 1, 39% of the vari-
ance in spring writing scores was between
teachers, after accounting for fall dictation
scores (see Table 7). Teaching comprehen-
sion strategies and telling (negatively re-
lated) accounted for 73% of the variance be-
tween teachers. The average classroom
mean writing score was 2.0 (5D = 0.5). For
every standard deviation increase in the
teaching of comprehension strategies (M =
6%, SD = 13%), students” writing score in
a class increased by 0.4 points on average (8
= .80). For every standard deviation in-
crease in the coding of telling M = 51%,
SD = 19%), students’ writing score in a
class decreased on average by 0.13 points (B
= .39).

For grades 2-5, 43% of the variance in
spring writing scores was between teachers,
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TasLg 6. HLM Analysis of Grade 2—-5 Reading Comprehension (Basal Reader) with Higher-Level Questioning

Variance Component % Variance Between
Initial random effects:
Classroom means 6.31 46
Fall score slope 07
Student residual 9.23
Total 15.61

Final random effects:

% Variance Accounted for by Model

Classroom means 6.06 4

Fall score slope .07

Student residual 9.24

Coefficient t Ratio df 1%
Final fixed effects:

Intercept (grand mean) 14.48 43.53 63 .000
Higher-level questioning 3.49 2.00 63 045
Fall score 46 997 64 .000

TapLE 7. HLM Analysis of Grade 1 Writing with Comprehension Strategies and Telling (Negatively Related)

Variance Component % Variance Between
Initial random effects:
Classroom means .249 39
Student residual 387
Total 636

Final random effects:

% Variance Accounted for by Model

Classroom means .067 73
Student residual .388
Coefficient t Ratio df p
Final fixed effects:

Intercept (grand mean) 2.03 23.46 13 .000
Comprehension strategies 3.07 3.86 13 .002
Telling —1.02 —-2.08 13 .058
Fall score .023 2.75 119 .006

after accounting for fall scores (see Table 8).
The average classroom mean writing score
was 2.0 (SD = 0.5). Asking higher-level
questions after reading, and modeling ac-
counted for 22% of the variance between
teachers. For every standard deviation in-
crease in the asking of higher-level ques-
tions (M = 19%, SD = 19%), students’ writ-
ing score in a class increased by 0.2 (B =
.38). For every standard deviation increase
in the coding of modeling, students’ writing

score in a class increased on average by 0.13
points (B = .24).

Summary across measures. In three of
four HLM analyses for grades 2—5, higher-
level questioning contributed to students’
growth in reading and writing. In grade 1,
higher-level questioning contributed to
students’ improvement in reading compre-
hension and fluency. Relatively frequent
phonics instruction, based on classroom
observations, was negatively related to stu-
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Tarre 8. HLM Analysis of Grade 2-5 Writing with Higher-Level Questioning and Modeling

Variance Component % Variance Between
Initial random effects:
"~ Classroom means 255 43
Student residual 342
Total 597

Final random effects:

% Variance Accounted for by Model

Classroom means 199 22
Student residual 342
Coefficient t Ratio df P
Final fixed effects:

Intercept {grand mean) 2.02 32.26 59 .000
Higher-level questioning 1.00 2.95 59 005
Modeling 1.80 1.93 59 058
Fall score 36 4.82 49 .000

dents’ fluency growth in grades 2-5. Com-
prehension skill instruction was negatively
related to students” growth on the standard-
ized comprehension measure in grades 2-5,
whereas comprehension strategy instruc-
tion was associated with students’ writing
growth in grade 1.

In terms of teacher stance and student
engagement or mode of responding, time
on-task was positively related to students’
gains in standardized reading comprehen-
sion in grades 2-5, whereas passive re-
sponding was negatively related. Coaching
and involving students in active reading (as
opposed to the more passive practice of
turn-taking during reading) were positively
related to gains in fluency in grades 2--5.
Modeling was related to improvement in
writing in grades 2-5. Telling was nega-
tively related to students’ writing growth in
grade 1.

Descriptive Data from the Classroom

Observations

It is important to qualify the significant
findings in these statistical analyses with a
descriptive snapshot of the frequency of oc-
currence of these various instructional be-
haviors. These data (see Table 9) are impor-
tant because they show that even those

instructional practices that explained sub-
stantial growth in student achievement oc-
curred, in real terms, so infrequently (or in
the case of negative predictors, so fre-
quently) as to suggest that much remains to
be done in efforts to change instruction and
improve professional development.

Grouping practices. Across all grades,
whole- and small-class/group instruction
were coded with equal frequency except
that there was more whole-group than
small-group instruction coded in grade 5. In
contrast, a greater occurrence of small- than
whole-group instruction characterized the
most effective schools in our earlier study
of primary-grade reading instruction in
schools that were beating the odds (Taylor
et al., 2000). That being said, a framework
of cognitive engagement would suggest
that what is important is that students be
actively involved in their learning, and this
could occur in well-run small- or large-
group instruction. Poor instruction, irre-
spective of the size or nature of the group
experiencing it, may lead to a high number
of students being off-task or may involve
passive responding.

Reading instruction. Not surprisingly,
word-level activities during reading were
observed more in grade 1 than in grades
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Tasre 9. Incidence (Percentages) of Classroom Factors, by Grade

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
(N=17) (N=18 (N=17) N=18 (N =17)
Factor M sO M SO M SO M SD M SD
Percentage of time (5-minute segments) coded:
Whole group 47 29 48 37 46 28 46 38 63 .30
Small group 49 32 45 34 49 20 57 35 37 30
Narrative text 53 24 72 22 55 22 61 28 44 .30
Informational text 06 .10 06 10 18 17 21 21 21 .20
Telling 5119 54 18 52 16 61 18 55 .20
Recitation .59 23 62 19 73 .20 76 16 66 17
Modeling 05 05 04 06 03 04 05 09 .05 .08
Coaching 20 16 16 11 14 11 15 19 11 15
Percentage of reading segments coded:
Phonemic awareness 09 .07
Phonics instruction 22 17 10 13 06 .09 02 .03 04 11
Word-recognition strategies 16 14 18 19 08 07 08 10 .06 .07
Vocabulary 22 21 23 16 32 27 29 15 23 15
Comprehension skills 12 17 08 11 18 17 15 13 13 16
Comprehension strategies 06 13 02 05 09 10 07 14 16 15
Meaning of text:
Lower level 28 20 41 24 52 21 50 22 46 26
Higher level .06 13 11 11 200 20 21 21 26 19
Active reading practice 37 26 47 20 31 21 31 15 26 .19
Percentage of all codes for student responding:
Active responding 36 14 38 09 25 13 20 .07 26 12
Passive responding 64 14 62 09 75 13 80 07 74 12
Time on-task 92 05 92 03 91 38 89 05 90 08

2-3 or 4-5. Phonics instruction was coded
for 22% of the reading segments in grade 1
but coded much less often in grades 2-5.
Phonemic awareness instruction was sel-
dom coded beyond grade 1. Coaching in
word-recognition strategies during reading
was coded with some regularity in grades
1 and 2 but with less frequency in grades 3—
5. These findings are similar to those in our
study of primary-grade reading instruction
in schools beating the odds (Taylor et al.,
2000), in which we found that word-level
activities were infrequently observed in
grade 3. The findings related to word skill
activities also suggested that teachers are
focused on phonics instruction in first
grade. This finding is compatible with the
National Reading Panel Report (2000) rec-
ommendation that “Phonics instruction
taught early proved much more effective
than phonics instruction introduced after
first grade” (p. 2-85).

Little comprehension instruction was
observed. Comprehension skill instruction
was coded for 8%-18% of the reading seg-
ments across grades 1-5; comprehension
strategy instruction was coded for 2%-9%
of the segments in grades 1-4 and 16% of
the segments in grade 5.

Across all grades, little higher-level
questioning or writing related to texts was
observed. This was coded for 6% of the
reading segments in grade 1, 11% of the seg-
ments in grade 2, and 20%-26% of the seg-
ments in grades 3-5. In contrast, lower-
level questioning was coded for 28% of the
reading segments in grade 1,41% of the seg-
ments in grade 2, and 46%-52% of the seg-
ments in grades 3-5. Similarly, a low inci-
dence of higher-level questioning was
found in our earlier study (Taylor & Pear-
son, 2000). However, in this earlier study,
we did find that more accomplished teach-
ers (based on experts’ ratings) more fre-
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quently asked higher-level questions than
did less accomplished teachers, just asin the
current study more effective teachers (based
on students’ reading growth) asked higher-
level questions more frequently than less ef-
fective teachers.

Materials. Across all grades, informa-
tional text was seldom a part of the lessons
we observed; it was coded for only 6% of
the segments in grades 1 and 2 and 18%-
21% of the segments in grades 3-5. In con-
irast; narrative text was coded for one-half
to three-quarters of the segments in grades
1-4 and 44% of the segments in grade 5.

Teacher and student actions. Telling and
recitation were common interaction styles
of teachers in all grades, with telling coded
for 51%-61% of the segments in grades 1-5.
Recitation was coded for 59%—-76% of the
segments in grades 1-5. In contrast, mod-
eling was coded for 3%-5% of the segments
in grades 1-5. Coaching was only observed
for 20% of the segments in grade 1, and
from 11%-16% of the segments in grades
2-5. In our earlier study (Taylor et al., 2000),
we also found that telling was a common
interaction style, with the least accom-

lished teachers having a preferred style of
telling children information, whereas the
most accomplished teachers had a preferred
interaction style of coaching.

Across all grades; students in the pres-
ent study were coded as more often en-
gaged in passive responding than in active
responding. Passive responding, which in-
cluded reading turn-taking (e.g., round
robin reading), oral turn-taking, or listening
to the teacher, was coded for 62%—64% of
the student responses in grades 1 and 2 and
74%—-80% of the student responses in
grades 3-5. In confrast, active responding
{reading, writing, and manipulating) was
coded: for 36%-38% of the student re-
sponses in grades 1-2 and 20%—-26% of the
student responses in grades 3-5.

Perhaps what is most important to re-
member about these descriptive data, in
comparison to the HLM analyses, is that
even modest levels of occurrence of these
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key variables, such as coaching and mod-
eling or higher-level questioning, were as-
sociated with substantial growth in student
achievement. One can only wonder, if a lit-
tle goes such a long way, what would hap-
pen with wholesale changes in these prac-
tices.

Examples of Effective Reading

Practices

One limitation of quantitative analyses is
that it is difficult to get a picture of what the
results look like in everyday practice. To of-
fer a clearer sense of what was going on in-
side these classrooms, we describe teachers
who aptly illustrate the practices identified
as positive by the quantitative analyses.
We also provide some counterexamples—
classrooms in which low-level questioning
was apparent and a heavily teacher-directed
stance was prominent. Ilustrations from
the field notes are provided along with
some of the conversation from teachers and
students. To shed further light on one of the
most consistent findings in the study, we
conclude this section with a description of
the teachers who frequently asked higher-
level questions and contrast them with
teachers who relied primarily on lower-
level questions.

Grade 1. The HLM analyses showed that
students improved more in comprehension
and fluency when their teachers were coded
as asking more higher-level questions than
other teachers. Students grew more in writ-
ing when their teachers taught comprehen-
sion strategies and did not often tell stu-
dents information. We searched the grade 1
teacher file and located one teacher who
was higher than the mean in terms of asking
higher-level questions and providing com-
prehension strategies instruction but lower
in terms of telling students information. We
also located one teacher who did a fair
amount of lower-level questioning but little
higher-level questioning, provided little
comprehension strategies instruction, and
exceeded the mean in terms of telling stu-
dents information.
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Ms. Hernandez (all names are pseudo-
nyms), a first-grade teacher, engaged her
students in a great deal of higher-level
thinking during reading. She used small-
group instruction extensively. While she
worked with one group, the other students
worked in centers, which included writing
words/word families, math, computer, li-
brary, and reading signs and charts in the
room.

On one day, as the students were read-
ing a story, the teacher introduced a “GO”
chart with columns that were labeled as fol-
lows: prediction, vocabulary, understand-
ing, interpretation, connections, retelling.
She prompted students to complete infor-
mation on the chart by pointing to the “Pre-
diction—I think the story is about . . .” col-
umn. Students gave their predictions based
on the title and pictures. She asked them to
check in the book to look for challenging
vocabulary they thought they should add.
Ms. Hernandez suggested a word that had
the same meaning as house. They added
cottage to the chart. The teacher asked,
“Other interesting words? Another word
for woods?” Students suggested forest. Ms.
Hernandez referred to the “Understand-
ing—1I noticed” column of the chart. A stu-
dent suggested, “The giant does interesting
things.” The teacher referred to the “Inter-
pretation—I wonder” column. She encour-
aged students to think about what would
happen next, to go beyond the story, to
imagine what the characters could do to-
gether. “Think if you are one of the char-
acters in the story how would you solve the
problem. What connections can you make?
What is the main thing you learned in the
story?” A student explained it was about
friends. Ms. Hernandez asked, “What maps
can you use to help you retell the story?”
Students suggested various graphic orga-
nizers such as story webs, circle maps, tree
maps. The teacher asked how and why they
could use each one. A student suggested
they could use a bubble map to describe the
character.

Another day Ms. Hernandez was work-
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ing with a small group on informational
texts. She referred to the “GO” chart. She
told the students they would quickly re-
view the steps without looking at the chart.
Students responded, “I think this story is
about (prediction),” “I noticed important
words in the story (vocabulary),” “I noticed
(understanding),” “I wonder (interpret-
ing),” “This reminds me (connections),”
and described maps/story/illustration (re-
telling).

Ms. Metcalf, another first-grade teacher,
primarily taught through small-group in-
struction, as did Ms. Hernandez. Unlike Ms.
Hernandez, however, she typically did
much of the work for the students, using a
highly teacher-directed stance toward in-
struction. She minimized opportunities for
students to engage in higher-level thinking
by doing considerable talking about text
herself. One day Ms. Metcalf was reading a
story to the children. As they discussed the
story, she interjected her own ideas and
summarized for the group. She asked,
“Why do you think they wrapped the [di-
nosaur] bones?” This could have served as
a higher-level question, but the teacher sim-
ply acknowledged a brief answer from one
student (“So they wouldn’t break”) and
then provided a lengthy answer herself. She
missed the opportunity to have the children
express their ideas and elaborate on their
thinking.

Grades 2-5. In grades 2-5 the HLM
analyses revealed that students had greater
growth in reading comprehension when
teachers asked higher-level questions,
maintained high levels of on-task behavior,
and infrequently used comprehension skill
instruction (comprehension taught as a rou-
tine as compared to a strategic approach to
development of comprehension processes)
or passive responding (e.g., turn-taking).
Students showed more improvement in flu-
ency when their teachers were more often
observed coaching, engaging their students
in active reading practice, and less often ob-
served teaching phonics lessons. Greater
writing growth was positively related to the
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incidence of higher-level questions and
modeling. We searched the grade 2-5
teacher file and located two teachers: one
who personified these findings (.e., illus-
trated relatively high levels of the factors
positively related to gains and low levels of
the negatively related factors) and one con-
trasting teacher (i.e.,, who illustrated rela-
tively low levels of factors positively related
to gains and high levels of negatively re-
lated factors).

Mr. May, a fifth-grade teacher, provided
many good examples of the “best practices”
identified in the HLM analyses for grades
2--5. He stressed higher-level questions and
active pupil involvement. As students were
about to read the next chapter in the Best
Christmas Pageant Ever (Robinson, 1972), Mr.
May challenged them to think about what
was happening in the story. “Do you think
the children should be in the play?” He took
a vote, which fostered active pupil involve-
ment, and he had students defend their
opinions. In their response journals, stu-
dents were to answer the following higher-
level questions: Do you think the Herdmans
will do a good job? Why or why not? How
do you think the audience will react? Give
evidence from the story.

Mr. May provided small-group instruc-
tion to struggling readers while the rest of
the class was reading independently. Ie
coached the small group in the use of word-
recognition strategies as they read the chap-
ter, and he helped prepare them for the
questions he would be asking in the whole-
class setting.

Mr. May reconvened the whole class
and they discussed their journal entries, af-
ter which students participated in small
work groups. He asked the groups to write
the meanings for two vocabulary words

nd answer a question they had been given.
They recorded their answers on an over-
head transparency in anticipation of show-
ing their work to the rest of the class.

In contrast, Mr. Burns, a fourth-grade
teacher, asked mostly lower-level questions,
and students were engaged in considerable
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passive responding. During one lesson, stu-
dents were divided into three groups. One
worked with an aide, a second worked at
their seats on worksheets, and a third met
with Mr. Burns. The introduction to the
story lasted 30 minutes. During that intro-
duction, the teacher asked students about
the meaning of words they would come
across when they read: building, market-
place, celebration, foolishness, snickered,
vow. When students could not answer, he
told them what the word meant. Once the
introduction had been completed, Mr.
Burns began a round robin reading session.
When a student got stuck on a word, the
teacher told her/him the word. Question-
ing was a rapid fire of low-level questions:
“Why did Mom miss Merritt? Did she use
her cane when she had her guide dog with
her? What did her daughter want her to do
when she went on errands? What is the
name of the school she is going to?” During
this lesson, the teacher did almost all of the
talking. Not surprisingly, pupil engagement
was low.

Characteristics of teachers who asked
higher-level questions. The most consistent
finding in this study was that higher-level
questioning was related to student literacy
growth. We decided to see if we could “un-
pack” this finding in our attempt to better
understand effective reading instruction. To
that end, we engaged in a comparative anal-
ysis of the observations and interviews of
teachers who asked more higher-level ques-
tions and those who asked relatively few.

First, we selected the observations and
interviews of teachers who were relatively
high, which we operationalized as one stan-
dard deviation above the mean, on the
higher-level question index. Three teachers
in grade 1, four in grade 3, two in grade 4,
and four in grade 5 met this criterion, for a
total of 13. We also selected a comparison
group of teachers who were at or above the
mean in terms of asking lower-level ques-
tions but below the mean in terms of asking
higher-level questions. One grade 1 teachet,
four grade 2, two grade 3, four grade 4, and
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one grade 5 teacher met this dual criterion,
for a total of 12.

We reread all of the classroom obser-
vations and coded activities related to talk
or writing about text to add greater depth
to the analysis than had been possible in
the initial coding. Several promising sub-
categories of teacher-student interactions
emerged from this analysis, that is, they oc-
curred with enough frequency in the corpus
of 25 teachers to provide some insights
about the correlates of higher- versus lower-
order questions. The list included questions
that emphasized (2) theme, (b) character in-
terpretation, (c) relating the text to one’s life,
(d) story events, (e) retelling or summariz-
ing the text, and (f) making predictions be-
fore or during reading. We also found two
activities that fell outside the questioning,
(g) engaging students in a picture walk
prior to reading a story or picture book and
(h) asking students to work in pairs or small
groups to discuss/answer questions about
a text.

Table 10 reports the descriptive data for
these analyses. The basic data reported
were the percentage of teachers in the two
groups—those who asked more higher-
level questions (HLQ) and those who asked
more lower-level questions (LLQ)—who
engaged in the eight practices identified in
the second, deeper reading of the observa-
tional and interview data. Chi-square tests
were conducted to determine whether the
relative percentages of teachers from the
two groups differed for each of the eight
practices. These analyses revealed that
more HLQ teachers than LLQ teachers
asked about theme and asked students to
discuss text in a small group or with a part-
ner. More LLQ than HLQ teachers asked
about events from a story and engaged stu-
dents in a picture walk.

We also read through the three teacher
interviews, coding responses to questions
that were related to teachers’ reading com-
prehension instruction. When asked to re-
late the three critical components of their
classroom reading program, 92% of the
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HLQ teachers mentioned reading compre-
hension, whereas 33% of the LLQ teachers
mentioned comprehension. In contrast,
50% of the LLQ teachers but only 15% of
the HLQ teachers mentioned small-group
guided reading as a critical component of
their classroom reading program. When
asked how they knew if their students
were learning in reading, 62% of the HLQ
teachers but only 20% of the LLQ teachers
reported that they looked at students’ re-
sponses to the questions they asked.

Discussion

One purpose of this study was to investigate
the extent to which reading instruction max-
imizing students’ cognitive engagement en-
hanced elementary students’ growth in read-
ing and writing. In general, results suggest
that such an approach to reading instruction
is effective. Below we discuss the relation of
specific findings to this framework.

A second, related purpose of this study
was to determine which aspects of reading
instruction had the largest effect on stu-
dents’ reading growth. One consistent find-
ing is that higher-level questioning matters.
The more a teacher asked higher-level ques-
tions, the more growth the nine target stu-
dents in her class experienced on a variety
of measures. The teachers who asked more
higher-level questions appeared to under-
stand the importance of challenging their
students to think about what they had read.
In the process of asking more higher-level
questions, at least-two thirds of the HLQ
teachers emphasized character interpreta-
tion and connections to experience, and
they focused more on thematic elements
and student leadership in discussions than
did LLQ teachers. In doing so, they implic-
itly implemented elements of the frame-
work of cognitive engagement, especially in
encouraging students to focus on higher-
level thinking about what they had read.

Another set of findings suggests that
routine practice on skills is not beneficial.
The more that explicit phonics skill instruc-
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TaprE 10. Percentage of High-Level Questioning and Low-Level Questioning Teachers
Engaging in Story-Questioning Practices

High-Level Questioning

Low-Level Questioning

Practice Teachers (N = 13) Teachers (N = 12)
Theme? 46 8
Character 92 67
Relate to life 69 33
Events? 46 92
Retell 77 75
Predict 54 75
Picture walk® 8 42
Student discussion® 46 0

“Significant differences based on chi-square test.

tion was observed in grades 2-5, the lower
the growth in reading achievement. Given
that two-thirds of the students tested at
these grades (e.g., average and above-
average readers) were decoding well and
thus probably had little to gain from phon-
ics practice activities, the finding is not sur-
prising. Furthermore, this finding is com-
patible with the recommendation in the
INRP Report that phonics instruction should
be concentrated in the earliest stages of
schooling, mainly grades K-1, when it
would provide novel information that might
be cognitively engaging to students attempt-
ing to grasp the alphabetic principle.

The more that routine, practice-oriented
approaches to teaching important compre-
hension processes were observed, the lower
the growth in reading comprehension. A
framework of cognitive engagement in lit-
eracy learning would predict that this more
mechanical approach to comprehension
processes (e.g., rehearsal related to compre-
hension skills) would not foster active
thinking on the part of students and would
not enhance their reading growth. In con-
trast, a strategic approach to the develop-
ment of comprehension processes was
found to be related to writing growth in
grade 1. Interestingly, strategic comprehen-
sion instruction was explicitly acknowl-
edged in the report of the National Reading
Panel (2000}. This finding suggests that how
one teaches comprehension, mechanisti-
cally or strategically, is a key factor in de-

termining the efficacy of comprehension in-
struction.

Other teaching variables such as passive
responding (negatively related) and high
engagement (positively related) were found
to be associated with students’ growth in
reading comprehension. High levels of
coaching and involving students in active
reading enhanced students’ growth in flu-
ency. High levels of telling (negatively re-
lated) and modeling (positively related)
predicted students” writing growth. Taken
together, these findings suggest that two ad-
ditional components of our framework of
cognitive engagement—student support
and active involvement—are important
strategies to consider to improve reading
instruction.

In the years following the current proj-
ect, as we provide teachers and schools with
data on teaching practices related to stu-
dents’” performance and as teachers con-
tinue to learn about effective reading in-
struction in study groups, we plan to
investigate the degree to which classroom
teaching practices shift over time toward
reading instruction that maximizes stu-
dents’ cognitive engagement in literacy les-
sons. Additionally, we will evaluate the ef-
fects of those shifts on student achievement.

Limitations

This study involved schools that were
engaged in a reform project that empha-
sized implermenting researched-based read-



24

ing practices of effective schools and teach-
ers, thus limiting the generalizability of the
findings. Teachers received data on their
school’s reading practices and their own
reading practices that they compared to re-
search on effective teaching of reading, and
this may have affected the results. Another
limitation is that we were only able to in-
vestigate classroom practices in nine
schools. Finally, classroom information was
gathered from three 1-hour observations
per classroom per year. At best, we have
only a snapshot of the reading instruction
in these classrooms. These limitations are
important to appropriately qualify our find-
ings; what is perhaps more remarkable is
that with a limited sample of teacher behav-
ior, we were able to explain a great deal of
the between-classroom variation in student
growth.

Conclusions

The improvement of U.S. students” reading
achievement is a national goal (Bush, 2001).
Schools know that a wealth of information
exists to help them move toward this goal,
but knowing where to focus is often difficult
for teachers, especially when they are bom-
barded with so many options. Our findings
suggest that elements of a framework of
reading instruction that maximizes stu-
dents’ cognitive engagement are important
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to consider when attempting to improve
reading instruction. In addition to the read-
ing curriculum, or what teachers teach, how
teachers teach reading is of paramount im-
portance.

The description of effective reading in-
struction emerging from our work encom-
passes teachers who challenge students
with higher-level thinking and the applica-
tion of reading strategies to their reading
and writing. Effective teachers’ questioning
for texts is purposeful, and they assess stu-
dents’ learning through their answers to
challenging questions. They actively in-
volve students in literacy activities, often
giving them responsibility for holding their
own discussions about text, and they main-
tain high pupil involvement. Effective
teachers use coaching and modeling to help
students learn as well as to help them as-
sume responsibility for their own learning.
A challenge that remains is to help teachers
translate research on effective reading in-
struction into practice through ongoing,
quality professional development within
their schools. We hope that the schools in
our continuing project on school reform in
reading will improve both the “what” (the
curricular elements) and “how” (the teach-
ing processes) of their classroom reading in-
struction with the end result of enhanced
reading growth for all students.
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Appendix A
TABLE Al. Assessments, Year 2
Grades Tested
Ability Assessed Assessment Tool/Description Fall  Spring
Letter names Letter Name subtest from Pikulski Emergent Literacy Survey, 1
Houghton Mifflin. Students identified lowercase and uppercase
letters.
Phonemic Rhyming subtest from Pikulski Emergent Literacy Survey. Students 1
awareness were given a word and asked to say a word that rhymed with
this word. Nonsense words were acceptable. Total of 8 points.
Classroom Segmentation and Blending Test (Taylor, 1991).
Children were given six words to blend, “Whatis /c/ /a/ /t/?”
Then they were given six words and asked to identify the first,
middle, and last sound they heard in each word. “What sound
do you hear first in ‘sad’? What sound do you hear in the
middle of ‘sad”? What sound do you hear at the end of ‘sad’?”
Writing from word- Graded lists from Right Start Project (Longmont, CO). Students 1
level dictation were asked to write 15 dictated words. If they could write at
least seven words correctly from the first list, they went on to a
second list of 15 words. (Administered in a group.)
Writing to a prompt Michigan Writing Assessment. Students were asked to write to a 2-5 1-5
prompt (e.g., Tell about a favorite place). The same prompt was
used in the fall and spring. A scoring rubric was used to score
papers from high (4) to low (1). (Administered in a group.)
Fluency Words correct per minute on passage from Johns's Basic Reading 2-5 1-5
Inventory (BRE; 1997). In fall, students read for 1 minute from a
passage that was one level below grade level. In spring they
read from a passage that was at grade level.
Comprehension:
Basal Retelling of Johns’s BRI passage read in fall. 2-5 1-5
Houghton Mifflin Baseline Test. After reading a three-page story,
students answered five short-answer questions and five
multiple-choice questions. Possible score is 20 (0, 1, or 2 points
for each short-answer question and 2 points for each multiple-
choice question correct). A score of 0-10 is considered low, 11~
15 average, and 16-20 high. Narrative only, administered in a
group.)
Standardized test Gates-MacGinitie Reading Test. Only the passage comprehension 2-5 1-5
subtest was administered. Students read short passages and
answered multiple-choice questions. (Administered in a group.)
TasLe A2. Codes for Classroom Observations
Level Code Level Code
Level 1—Who: Individual i
Classroom teacher c Other 0
Reading specialist r Not applicable 9
Special education se Level 3—General focus:
Other specialist sp Reading T
Student teacher st Composition/writing w
Aide a Spelling s
Volunteer v Handwriting h
No one n Language 1
Other o Other/not applicable 0/9
Not applicable 9 Level 4—Specific focus:
Level 2—Grouping: Reading connected text r
Whole class/large group Listening to text 1
Small group v

Pairs

w
s Vocabulary
p Meaning of text, lower:
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TasrLr A2. Codes for Classroom Observations (continued)

Level Code Level Code
m1 for talk m1 Student writing w
m2 for writing m2 Board/chart b

Meaning of text, higher: Worksheet s
m3 for talk m3 Oral presentation op
m4 for writing m4 Pictures P

Comprehension skill c Video/ film v

Comprehension strategy cs Computer c

Writing w Other/not applicable o/9

Exchanging ideas/oral production e/o Level 6—Teacher interaction:

Word ID wi Tell/give info. t

Sight words SW Modeling m

Phonics: Recitation T
pl = letter sound pl Discussion d
P2 = letter by letter p2 Coaching/scaffolding c
p3 = onset/rime p3 Listening /watching 1
p4 = multisyllabic p4 Reading aloud ra

Word-recognition strategies wr Check work cw

Phonemic awareness pa Assessment a

Letter ID i Level 7—Expected pupil response:

Spelling s Reading r

Other o Reading turn-taking r-tt

Not applicable 9 Orally responding or

Level 5—Material: Oral turn-taking or-tt

Textbook, narrative tn Listening 1

Textbook, informational ti Writing w

Narrative trade book n Manipulating m

Informational tradebook i Other/not applicable o/9

Appendix B

Sample of Observational Notes

9:40. A small group is discussing The Best Christ-
mas Pageant Ever (Robinson, 1972). The teacher
asks, “What happened in the barn? Who else
takes part in this? What time of year is it? Let’s
predict how the family will be part of the pag-
eant.” Students offer predictions. Students then
read and answer the questions on a sheet: What
is a pageant? What is a bad reputation? Teacher
circulates. 9:45 6/7 OT (On-task)
¢/s/r ml/n/r/ortt c/n/r/ortt r/n/l/r
v/s/Y/w
levels 1/2/3 4/5/6/7 4/5/6/7 4/5/6/7
4/5/6/7

Appendix C

Description of Classroom
Observation Categories Used in Data
Analysis (Taylor & Pearson, 2000)

Percentage of time (5-minute segments) coded:

Whole class or large group: All of the children in the
class (except for one or two or individuals
working with someone else), or a group of
more than 10 children. If there are 10 or fewer
in the room, code this as a small group.

Small group: Children are working in two or more
groups. If there are more than 10 children in
a group, call this whole group.

Narrative text: The number of segments in which
a narrative textbook (tn) or narrative trade
book (n) was coded out of the total number
of segments coded.

Informational text: The number of segments that
an informational textbook (ti) or information
trade book (i) was coded as being used out
of the total number of segments coded.

Telling: Telling or giving children information,
explaining how to do something.

Recitation: The teacher is engaging the students in
answering questions, or responding, usually
low-level g-a-g-a. The purpose primarily ap-
pears to be getting the children to answer the
questions asked rather than engaging them
in a formal discussion or fostering indepen-
dence in terms of answering questions with
more complete thinking.

Modeling: The teacher is showing/demonstrat-
ing how to do something or how to do a
process as opposed to simply explaining it.

Coaching: The teacher is prompting/providing
support that will transfer to other situations
as students are attempting to answer a ques-
tion or to perform a strategy or activity. The
teacher’s apparent purpose is to foster in-
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dependence, to get a more complete thought
or action rather than to simply get a student
to answer a question.

Percentage of all reading segments coded:

Phonemic awareness instruction: Students are iden-
tifying the sounds in words or blending
sounds fogether (an oral activity). The pur-
pose is to develop phonemic awareness, not
letter-sound knowledge (e.g., Sound Box
technique would be coded as “pa” because
the focus is on learning the sounds in words).

Phonics instruction: Students are focusing on
symbol/sound correspondences (pl) or
letter-by-letter decoding (p2) or decoding by
onset and rime or analogy (p3), but this is
not tied to decoding of words while reading.
If students are decoding multisyllabic words,
code as p4. We calculated the total number of
phorics activities divided by the total num-
ber of times reading, coded at level 3.

Word-recognition strategies: Students are focusing
con use of one or more strategies to figure out
words while reading, typically prompted by
the feacher.

Lower-level text comprehension (talk or writing about
text): Gtudents are talking (m1) or writing
(m2) about the meaning of text that is at a
lower level of thinking. The writing may be
a journal entry about the text or a fill-in-the-
blank worksheet on the text meaning (rather
than on a comprehension skill or vocabulary
words). The total number of “low-level text
comprehension” activities at level 4 out of
the total number of times reading, coded at
level 3, was calculated.

Higher-level text comprehension (talk or writing
about text): Students are talking (m3) or writ-
ing (m4) about the meaning of text that is
engaging them in higher-level thinking, This
is talk or writing about text that is challeng-
ing to the children and is at either a high
level of text interpretation or goes beyond
the text: generalization, application, evalu-
ation, aesthetic response. Needless to say, a
child must go beyond a yes or no answer
(e.g., in the case of an opinion or aesthetic
response). The total number of “high-level
text comprehension” activities at level 4 out
of the total number of times reading (as the
major focus) at level 3 was coded.

Comprehension skill instruction: Students are en-
gaged in a comprehension activity (other
than a comprehension strategy) that is at a
lower level of thinking (e.g., traditional skill
work such as identifying main idea, cause-
effect, fact-opinion).

Comprehension strategy instruction: Students are
using a comprehension strategy that will
transfer to other reading and in which this
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notion of transfer is mentioned (e.g., recip-
rocal teaching, predicting. If predicting was
done but transfer was not mentioned, this
would be coded as c).

Vocabulary instruction: Students are discussing/
working on word meaning(s).

Active reading practice: Students are reading (not
reading turn-taking) at level 7.

Percentage of all codes for student responding:

Active responding: Children are engaged in one or
more of the following level 7 responses: read-
ing, writing, oral responding, manipulating.
The total number of “active responding”
codes coded out of the total number of level
7 responding codes coded was calculated.

Passive responding: Children are engaged in one or
more of the following level 7 responses: read-
ing turn-taking, oral responding turn-taking,
listening. The total number of “passive re-
sponding” codes coded out of the total num-
ber of level 7 responding codes coded was
calculated.

Time on-task: At the end of the 5-minute note-
taking segment, the observer counted the
number of children in the room who ap-
peared to be engaged in the assigned task
out of all the children in the room. If a child
was quiet but staring out the window or
rolling a pencil on his desk, this was not
counted as on-task.

Note

This research was conducted as part of
CIERA, the Center for the Improvement of Early
Reading Achievement, and supported under the
Educational Research and Development Centers
Program, PR/ Award No. R305R70004, as admin-
istered by the Office of Educational Research and
Improvement, U.S. Department of Education.
However, the contents of the article do not nec-
essarily represent the positions or policies of the
National Institute on Student Achievement, Cur-
riculum, and Assessment, the National Institute
on Early Childhood development, or the U.S. De-
partment of Education, and readers should not
assume endorsement by the federal government.
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