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. Introductory Statement

The Center's mission is to improve teaching in American schools.
Its work is carried out through five programs:

* Teaching Effectiveness

* The Environment for Teaching

* Teaching Students from Low-Income Areas
* Teaching and Linguistic Pluralism

* Exploratory and Related Studies

This report presents part of the work of the program on Teaching
Students from Low-Income Areas. -
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CHAPTER 1: BACKGROUND, OBJECTIVES, AND RESEARCH APPROACH

The Problem and Objectives

Even with a sophisticated curriculum and well-designed instructional
materials, teaching can be effective only if the features of the learning
situation engage the attention and energy of che student. The role of
attention~--which we call engagement--as a mediating process in the
teaching-learning transaction has received relatively little research
effort, perhaps because it is assumed that "good" teachers and ‘"good"
curricula naturally stimulate students. The elements of a teaching con-~
te~: and of teaching techniques or strategies that act to arousc interest
and maintain attention, however, are separable from other features of the
teaching process. It is this part of the total teaching activity that
was the focus of this study.

Whatever "natural curiosity" is, it does not occur in a vacuum.
Student involvement ir classroom activities can be enhanced or diminished.
Engagement can be reduced by a number of factors: disparity between the
student's personal experience and the material presented by the teacher
(as may happen with rhildren from low-income homes or from cultures
having little in common with the teacher's own background); previous
aversive classroom exper’ences of the student which "turn him off" to
school; ineptness of the teacher in relating interpersonally to the class;
fatigue, peer pressure; and numerous other distractions. In effect, the
teacher is competing with other attractions and pressures for the student's
energy. Even in an ideal natch of interest and background between teacher
and student, the learning situation must have elements that attract the
attention of the learner if teaching is to occur.

Stimulating and maintaining the attention of students is thus of in-

terest to teachers in all classrooms and particularly so where attempts

Robert D. Hess is Director of the Program on Teachinp Students from
Low-Income Areas at the Center, and Lee L. Jacks Professor in the Schoa]
o1 Education, Stanford University. Ruby Takanishi is Assistant Professor
in the Department of FEducation, University of California at Los Angeles.




dre being made te dmpreve tio gualitsy of educaticn cifered to the commu-
nitv. If, as we dssume, \reating student interest will promote learning,
then techniques for maxing the learning situation more attractive and
exciting to the student will contribute to student achievement. In
schools where student achieverment has been relatively low, the use of
such techniques and strategies may be especially important is part of the
tetal ettort to improve the educational environment.

In low=inceme and mincrity communities especially, schools have
vrten tailed to offer relevant and stimulating educational experiences
that make sense to children and tc which they can relate. Yet it is
particularly critical that the cizssroom activities engage the students'
Interest. Some have not reached the level of accomplishment in basic
academic sxills, such as reading, that enables them to use the materials
tvpical for their grade levels. Children with unsuccessful school learn-
ing experiences, who have in boredom and frustration turned off to the
school, challenge the resourcefulness of the teacher if they are to be
convinced that school is a plice in which it is worthwhile to invest
their interest and enerzv. In attempts tc develeop more successful efforts
to improve educational oppcrtunity and achievement, the ability of the
tvacher to create, select, and use strategies that more effectively
engage the students may be a critical factor.

In the rapid growth uf new programas fer minority and low-income
students during the last decaue, there have been manv research and devel-
opmental efforts to facilitate achievement by creat®ng new instructional
techniques or curricular formats and materials. The success of these
new rmaterials, curricula, and technology depends, in our view, on estab-
lishing classroom conditions in which they can bte used. The availability
of new materia.s and inncvative methods is obviously not sufficient in
itself. Attention should alsc be given to the social and afiective
context in which learning is supposed tc take place. o curriculum can
he effective with students disenchanted by negative school experiences.

This study was thus focused un one of the mediating processes--
engagement--that affect the quality of teaching and learning in class-

reoms. Ul ospesial interest were Ui stratecivs that teachers use in



low-income~area schools to engage their students and the relative extent
to which these strategies are successful.

Underlying the study was an assumption that the teacher has the re-
sponsibility for establishing an effective educational environment. This
assumption contrasts with the view that it is the duty of the student to
attend to the teacher. We view the student as the educational consumer,
selecting instruction or materials that are appealing and ignoring those
that are not. The format of mass-media educational programs, such as
"Sesame Street" and "The Electric Company," illustrate this approach.
Motivation and interest are seen :3 a partial result of the program
" design rather than as exclusive properties of the student.

The overall approach of the study, as initially formulated, was to
identify through observation the techniques and strategies that teachers
in actual classrooms used to engage their students. In short, our goal
was to discover what teachers did to '"'turn on" their students. In
general terms, the objectives of the study were (a) to identify teacher
strategies for engaging students, (b) to determine levels of student
engagement, and (c) to examine the relationship between teacher behavior

and studeut engagement.

Theoretical and Empirical Framework

Although a large body of prescriptive literature about teaching
exists, teacher engagement strategies have not received much research
attention (Maehr and Sjogen, 1971; Rosenshine, 1971). The prescriptive
literature offers "how to teach" strategies based on generalizations
from laboratory research, educational philosophy, theoretical orienta-
tions, and common sense, but these suggested strategies are rarely based
on research on teacher and student behavior in actual classrooms. With
the exception of achievement motivation, little theory and research have
focused on motivatior in classroom zettings (Weiner, 1969). The work of
de Charms (1971),_D£ Vesta et al. (1971), and researchers at the Wisconsin
Research and Deveiopment Center for Cognitive Learning (Sorenson ¢t al.,
1970) are some of the few attempts to relate motivational theory and

research to classroom teaching.



A review ot theory and research on human learning, motivation, and
teaching provided an erpirical base tor deriving teacher engagement
strategies tor this studve In addition, we interviewed a number of
teachers about their strategies for engaging students ana then drew
implications about teacher behavior that might be related to student
engagement,  From this work, observable teacher behaviors were specified
and became the basis of a Teacher Strategy Instrument.

Logically, initial student attention to the task is esseutial for
learniag.  Theory and resedarch on novelty and curiosity motivation suggest
that the teacher can manipulate properties of the environment to arouse
and tocus student attention. Berlyne (1Y63) argues that situations
characterized by novelty (change, surprise), complexity (amount of
variety or diversity in a stimulus pattern), and uncertainty have atten-
tion-arousing properties. These situations are hypothesized to lead to
a motivational state of epistemic curiosity by the creation of a dis-
crepancy between experience (informational input) and expectation (prior
learning). Epistemic curiosity refers to an inner state of high arousal
thit can be relieved by specific exploratory aciivities. Berlyne's
curiosity theory is similar to cognitive consistency theory, which can be
stated in terms of congruity and incongruity (Osgood and Tannenbaum, 1955),
balance and imbalance (Abelson and Rosenbaum, 1958; Heider, 1946), or
consonance and dissonance (Festinger, 1Y64). Schultz (1970) has discussed
in detail elements involved in the arousual of the learner based on the
creation of a discrepancy between experience and expectation.

The empirical work on curiosity and arousal suggests that there are
three primary characteristics of stimuli that might have application to
the design of instructional settings in which arousal and engagement are
desired: stimulus variability, novelty and surprise, and incongruity.

To 4 degree, these have been deliberatelv incorporated in more or less
systematic ways into educational writings and practice.

Research by Coats and Smidchens (1966) suggests that variability of
teacher behavior can have strong motivational effects on students.
Teachers can introduce stimulus variability by using different kinds of
instructional devices and materials, by changing activities within the

lesson, or by changing the instructional groupings of the students.



Teachers can present stimuli that are essentially 'new" (novelty),
or are sudden or abrupt in appearance (surprise). Distributing sealed
envelopes, each.containing a different number of straws, to a class and
asking pairs of students to open their envelopes, count the straws, and
perform all possible arithmetic operations on the two numbers, is an
instance of the use of novelty to enhance skill practice.

Incongruity is a condition in which the input is composed of stim-
ulus elements not previously associated. For example, a teacher starts
work on number bases by writing "2 + 2 = 2" on the board and asking the
class "How can that be?"

These instructional applications are based on a substantial body of
research indicating that discrepancy leads to the learner's arousal and
that experience and expectations contribute to arousal. The reasons why
discrepancies arouse the learner, however, are still a subject of dis-
agreement (Berlyne, 1965; Mandler, 1964).

Once student engagement is aroused, it must be maintained in order
to continue the learning process. If the creation of epistemic curiosity
leads to sustained student involvement in learning, the discrepancy has
led to a productive outcome. Habituation to discrepancy effects, however,
with an accompanying loss of interest also occurs when the stimuli are
constantly repeated (Davis, Buchwald, and Frankmann, 1955; Sharpless and
Jaspar, 1956).

There are two implications of the habituation effect for teacher
engagement strategies. First, a teacher cannot display the same behavior
or patterns over an extended period of time and expect continued high
student engagement. For example, if a teacher continually reinforces a
child, this repetition may minimize the motivational power of reinforce-
ment; in the Coats and Smidchens study (1966), students became habituated
to a 'dynamic" lecturer. The second implication is that the teacher
shculd be modifying continually the discrepancies presented to students.
Bruner (1966) has referred to this process as the pacing or sequencing of
optimal levels of uncertainty. In his discussion of the problem of the
"match,' Hunt (1965) notes that if the mismatch (discrepancy) is too

great, the learner may become anxious or withdraw from the situation or



both; likewise, if the mismatch is too small, the learner will either not
attend to the stimuli or become bored. Thus, Huiat considers the problem
of the match as highly important in teaching strategies. The teacher's
task is to find the circumstances or conditions that will continue to
interest the student in learning. This task involves sensitivity to the
student's background, needs, abilities, learning sets, and interests in
order to predict which cues or arrangements of cues will be most inter-
esting, as well as when they may be most interesting.

A specific means by which a teacher can reduce an initially large
discrepancy for the student is by the use of "advanced organizers"
(Ausubel, 1968) or learning sets (Harlow, 1949). Both means serve to
direct the learner's attention to certain features of the stimulus complex
and to> provide him with some structure for incorporating new experiences.
Teachers can create learning sets or organizers by pointing out the goals
of the task and by structuring the lesson to indicate how the task is
similar to some previous or more general learning task or experience.

A challenge of mastery or competition may also maintain student
interest. The desire to assert or reaffirm competence or to show one-
self more competent than others (as in spelling contests, for example,
or in challenges to get a task done faster and better than previously)
seem to have particular motivational force. These strategies present
the student with a task neither too easy nor clearly beyond his capabili-
ties. This type of match between his known competence and the challenge
has considerable motivating power. It is, perhaps, an example of White's
(1959) concept of effectance motivation, whiéh "aims for the feeling of
efficacy, not for vitally important learnings which come as its conse-
quences,"

A teacher may also maintain engagement by challenging the learner
with inconsistencies in his answers or by presenting him with new or con-
tradictory evidence. This process tends to create a new discrepancy once
the previous one has been resolved. In this way, teachers may be cogni-
tive models of engagement--modeling inquiry and exploration, asking
challenging questions, and testing hypotheses. Rashid (1968) notes that
the degree of skill with which teachers themselves deal with subject




matter and the clarity with which they communicate this skill to children
may be the basis for strong cognitive modeling in classroom situations.

Finally, informational feedback on the correctness or appropriate-
ness of behavior is also a means of directing attention to correct re-
sponses and of increasing the probability of their reoccurring. Thus
teachers can use reinforcement as a means of creating the feeling of com-
petence in the student. Reinforcement can be provided verbally, e.g.,
"Good!" or "You're doing a great job!," as well as nonverbally, e.g.,
smiling or affectionately touching a child., Teachers can personalize
reinforcements according to their judgments of student needs and charac-
teristics (Lesser, 1971). They can reinforce student initiative, curi-
osity, and exploration, as well as provide corrective feedback.

The data gathered in classroom settings in this study were to pro-
vide a basis for testing these generalizations about teacher engagement
strategles. The network of influences on student engagement is extra-
ordinarily complex in the natural habitat of the clacsroom. Our results
led us to try to develop a conception of the engagement process and the
teacher's role in it which recognized this complexity. The modification

of our approach is discussed below.

Methods and Findings of the First Phase of the Project

The project staff has completed two phases of data gathering in
natural classrooms. The first of these was conducted during the 1971-
72 school year; the second during the 1972-73 year. The material for
this technical report is taken primarily from the 1972-73 data. Methods
and results of the initial phase were reported in detail earlier (Hess
et al., 1973) and will only be summarized here to provide a context for
the second year of the field study and to indicate the changes incorpor-
ated in the design and procedures.

In the first year, the central goal of the study was to identify
effective teacher strategies associated with studeut engagement in actual
classrooms. Student engagement was defined as observable interest in and/

or attention to a learning task prescribed by the teacher.



Observations for the first phase were made in 24 third- and fourth-
grade classrooms in nine low-income-area schools in the San Francisco Bay
area of California from September 1971 through May 1972. Classroom ob-
servers for the project received intensive training in August 1971 and
again in February 1972. Interobserver agreement averaged around 90 per-
cent for most categories on the instruments used.

Iwo observers worked as a team; one recorded the teacher's behavior
on the Teacher Strategy Instrument while the other recorded student
behavior on the Student Engagement Instrument, following in sequence a
preselected sample of ten students.1 Procedures were coordinated so
that observations of both teacher and students were made in simultaneous
ten-second intervals (with a ten-second period for recording); one inter-
val thus contained data on ten seconds of teacher Strategy use and ten
seconds of engagement rating and other information (e.g., sex, ethnicity,
size of instructional group) on one child. Each classroom was observed
eight times, twice on four different days during the school year. Each
observation time was approximately 30 minutes of instruction (90 inter-
vals) in academic subject matter. The data set contained 16,086 obser-
vation intervals of student data and 16,687 intervals of teacher data.

Data were gethered in the sample classrooms on engagement and
strategy use; analysis was done separately in these two areas, and
attempts were tuen made to link strategy use to student engagement levels.

The level of engagement was determined by the percentage of the
total number of observation intervals in which the observed students
were rated engaged (either receptive or expressive mode). Levels of
engagenent for each classroom and observation time are shown in Table 1.1.
Striking intra- and inter-classroom variations are evident in these
data. No differences attributable to either student sex or ethnicity
were found. Subject matter effects were tested and also showed no

significant differences.

lThe category definitions and instruments of the first phase are
comparable to those for 1972-73, which are presented in Chapter 2 and
Appendix A.
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TABLE 1.1
Engagement Levels by Classroom across Observation Times, 1971-72
(Percentages)
Classroom Observation Time

Code i 2 3 4 5 6 7 8
1 63 79 76 100 92 93 91 88
2 86 64 83 76 90 98 90 81
3 64 79 83 99 83 87 83 90
4 83 69 81 87 78 98 69 82
5 74 88 72 75 83 68 79 78
6 38 73 63 63 72 63 89 82
7 67 88 81 80 80 81 94 94
8 86 82 50 69 70 48 70 93
9 17 80 93 73 87 78 - 99 72
10 78 97 86 74 84 89 80 92
11 87 81 92 80 85 78 84 89
12 84 81 96 55 79 87 81 79
13 78 88 79 80 75 88 96 90
14 94 87 95 78 74 94 73 94
15 75 67 79 63 89 74 91 73
16 92 81 85 79 73 83 86 99
17 17 76 57 79 87 68 82 60
18 94 64 94 63 78 92 93 69
19 68 57 74 90 88 86 86 88
20 65 44 94 76 77 93 81 69
21 70 69 99 73 83 94 81 61
22 68 88 71 83 97 81 84 86
23 49 49 82 76 63 76 81 85
24 69 77 87 82 84 73 86 86
Mean 14 75 82 77 81 83 85 82

Range 38-94  44-97 50-99 55-100 63-97 48-98 69-99 60-99
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Significant differences were found, however, between levels of
engagement in large groups (nine or more students) and those in dyadic
(one-to-one) or small groups (two to eight students). The results sug=-
gested that as the number of students in the instructional group in-
creased, the percentage of students engaged tended to decrease (Hess
et al., 1973; Takanishi-Knowles, 1973).

The sample schools differed from one another in average levels of
eéngagement. Figure 1.1 shows the means and ranges of engagement levels
in the six schools. The origins of school-to-school differences are not
examined in this study. They do raise the possibility that characteristics
of a total school and neighborhood could affect levels of engagement in
ways not discernible through studies of teachers and classrooms.

We defined teacher strategies as overt and observable bits of be-
havior, such as asking a specific question, smiling, or giving feedback
to a student (see Teacher Strategy Instrument in Appendix A). Examination
of frequency and consistency of strategy use both among and within
teachers showed that some Strategies or techniques were used with rel-
atively great frequency across all teachers while others were used
relatively infrequently. As with the engagement data, variation was a
striking aspect of teacher strategy use.

An analysis of a priori groupings of strategies (strategy classes)
showed that teachers used more affective strategies with students in
dyadic and small instructional groups than they did with students in
large groups and that stimulus variation and change strategies
were used more with students in large instructional groups (Hess et al.,
1973; Takanishi-Knowles, 1973).

Four methods were used to examine possible links between teacher
strategy use and student engagement levels: (a) a comparison of pat-
terns of strategies used by teachers whose classes showed high average
levels of engagement and those whose classes showed lower levels; (b)

a comparison of types of engagement (receptive versus expressive) asso-
ciated with each strategy; (r) an examination of the tendency of teachers
to teach in relatively small groups (a global strategy) as an explanation

of inter-teacher differences in levels of engagement; and (d) computation
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Fig. 1.1. Range and mean level of engagement by
school, 1971-72,

of impact scores intended to show, on the average, relative effectiveness
of each strategy, across all teachers, in eliciting engagement.

'Morton (1973) further investigated the effectiveness of specific
strategies on engagement. She conducted training sessions with two
teachers that Increased their use of two strategies (Personalizes Task
and Rewards Individual Achievement) and observed concurrent engagement

levels of a student sample in each classroom. Her results showed that

although strategy use was increased by training and feedback procedures,
variability in engagement levels of students was such that no clear
relationship between strategy use and engagement could be demonstrated

across five days of observation (two hours each day).
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In summary, the results of the first year of data collection were:
(a) there were large difterences in level and mode (receptive or expres-
sive) of engagement among classrooms and among observation rounds; (b)
the frequency of strategy use varied among teachers and for individual
teachers from one observation round to ancther; (c) the mean percentage
ot students engaged increased significantly during the vear; (d) there
were no significant differences in level or type of engagement by sex or
ethnicity of students, or by subject matter; (e) level of engagement
ditfered significantly by size of instructional group, with lower levels
for large groups than for small or dyadic groups; (f) level of engagement
in the classroom was not clearly related to the use of particular strat-
egies; and (g) teachers can be trained to increase their use of
spevific strategies although it was not clear that the difference in

usage affected student engagement levels.

Implications of the First~Year Data

Reformulating the conceptualization of ‘the problem and redesigning
the methods for the second year of data-gathering were the two major
consequences of the first-year results. Three features of the first-
phase results required explanation and further investigation: (1) there
were consistent differences among teachers in the levels of engagement
in their classes, suggesting that in some way teachers were having an
impact upon their students; (2) there was little relationship between the
frequency of use of teacher strategies and levels of student engagement ,
suggesting that our initial model of teacher behavior--student response
was not sufficient; (3) there was a relationship between a classroom
organization variable--size of instructional group--and student engagement,
suggesting that our model should be enlarged to accommodate a wider range
of sources, specifically contextual or setting variables. The model of
teacher behavior--student response was adopted, of course, with full
knowledge that other facturs affected student engagement , but it was
assumed that specific teacher behavior would be so influential that clear

relationships would emerge despite inputs from other sources.
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What are the possible explanations for the findings of the first
phase! We will divide our discussion into methodological and conceptual
considerations. Granted, this division is not a clear one in all cases.
Methodological considerations here refer to problems in design and data
collection during the first phase. Conceptual considerations refer to
reformulations of the problem and assumptions that guide research.

Methodological explanations for first-phase findings include several
points. One possibility is that the single observer used to r2cord
student behavior in the first phase was not able to provide data that
distinguished between the students in direct interaction with the teacher
and those involved with peers in work groups or working with materials on
their own. Obviously, connections between specific teacher behavior
during a ten-second time period and a consequent student response are
more difficult to detect if some of the teacher behavior observed was
directed toward students other than those being observed. It had been
our assumption that there would be sufficient instances of teachers
relating with the entire class to provide adequate data on direct teacher-
student interaction and that the teacher's style and strategies would
influence even those students not in direct exchange with her. Neither
of these assumptions was well founded. The design of the second year
of the study was altered to provide data on both types of students--those
in interéction with the teacher and those engaged with peers or materials.

Another consideration touching on the design and methodological
aspects of the study was the problem of adequately sampling classroom
behavior. The variability of both teacher and student behavior was
extreme. It seems possible that such variability is so great that the
usual analytic approaches for revealing correlational relationships are
too limited to detect those that may exist. This is a possibility that
we take seriously. The extreme variability and its implications for
research in the classroom are discussed in a separate technical report.

Another methodological explanation is that the categories developed
for use in observations were not subtle enough to catch the nuances of
tone, temper, expectation, disapproval, and praise that the complex task

of teaching rcquires. Some of the teachei's messages to the class are
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ditficult to detect and our methods mav have missed them. Teacher-teacher
difterences in student engagement appeared but effective ways were not
developed to measure and record them. Discrete behavioral categories that
were used as the primary measure of teacher behavior may not have captured
the more global aspects of teacher influence such as attitudes toward
classroom organization, control of students, and teaching.

It may be difficult to classify the "vibes" that form a part of the
"mystique" of teacher effectiveness. The analysis of data in this report,
however, indicates to some degree how much of the impact of the teacher,
as represented by differences among teachers, can be assigned to different
aspvects of her or his behavior. There is a residue that remains explained
but is related to inter-teacher differences. More refined data-gathering
techniques and more comprehensive conceptualization may whittle away at
this "mystique." We hope these findings make it more susceptible to
systematic examination.

Quite apart from these matters of method and design, the findings
of the first year suggested changes in the conceptualization of the
engagement process itself. The original model of teacher-student inter-
action and engagement was one of teacher behavior--student response.
Obviously, the social dynawics of a classroom are much more complex and
subtle. A more adequate model must also accommodate the history of the
teacher-class interaction (Ryan, 1970; Smith and Geuffrey, 1968), rec-
ognizing that the teacher may set expectations for herself and for the
students early in the term and reinforce these intermittently in ways
that are not easily detected in short, limited observational periods,
even though they are repeated.

It seems reasonable that a teacher has internal expectations about
the level of attention she desires as well as a level below which she
will not allow it to fall, if possible. It may be that within a zone of
attentiveness for the class as a whole, the teacher allows some wandering
of attention by a few students. If tco many students become tnned out or
if one or two show excessive disengagement or disruption, however, she
will intervene immediately, sometimes with an emergency tactic of her own

choosing. Many teachers told us that they had extreme measures that they
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used when things threatened to get out of hand, usually some technique on
which they could always rely. The technique's effectiveness, however,
depended to some extent on surprise and infrequency of use. Such occa-
sional but extraordinary methods, even though effective, would not appear
in the aralysis of a group of teachers; individual variations were part
of the potency of these methods. Also, a teacher might find that on a
given day, for various reasons, the techniques she used in more routine
situations were different than on a previous day; again, aggregate data
tend to disguise these patterns. Teachers have a repertoire of techniques
to draw on, and interviews with them suggest that the versatile teacher
mav pick different tactics to suit different occasions or to adapt to
different classes. These techniques are not readily examined in system=~
atic ways, even with the massive amounts of observational data collected
in this study.

Another interpretation is that, in addition to specific teacher
behavior, more molar or global factors significantly influence the level
of student attention. Contextual variables, such as physical arrangement
of the classroom, size of instructional grouping, weather, and the like
act directly on the students and on the teacher as well. This explanation
is consistent with the data obtained during the initial year of the study.

The design for 1972-73 was constructed to permit more systematic
examination of some of these possibilities. Teacher attitudes were tapped
by several devices; contextual features and student characteristics were
sampled over a greater range of variation. Methodological improvements
were made, primarily by adding a third observer. This gave more precise
information about the direct teacher-student interaction. By good fortune
we had the opportunity to observe in a school that planned to shift from
self-contained classrooms in trailers to a new open-space building in
midyear. This shift also allowed an increase in the total number of
observations, treating the self-contained and open-space conditions as
separate studies with similar research designs. Data were available from
teachers and students at grade levels from kindergarten through sixth
grade. The design permitted more precise comparisons of the effects of

subject matter (reading/language arts vs. math). The composition of the
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student body--about half Mexican-American and half Anglo-American students--
arforded a more adequate examination of the influence of ethnicity on both
teacher and student behavior.

The second-year design thus utilized a more comprehensive model,
permitting analysis of more components that might contribute to variance
of student engagement. Several serious problems remained, but the more
complex design yields information that should be useful to researchers
designing studies of classroom teacher-student transactions.

The design of the study's second phase was based on a view of the
engagement levels cf studentc as related in several different sources of

variation. These variables include: teacher attitudes (toward classroom

control, open space, etc.); teacher global instructional strategies (size

of instructional group, distinction between students in interaction with
the teacher and those oriented toward peers or materials): specific

teacher strategies (represented by the teacher observa:ion instrument):

and contextual variables (weather, subject matter, open-space versu. self-

contained rooms); and student characteristics (sex, ethnicity, age, or

grade level).

This design draws upon a model of the engagement process as influ-
enced by the school environment and offers :he opportunity to identify )
multiple scurces of variability and to study teacher influence in the
context of diffcorent instructional settings. Thus, teacher and student
behavior can be studied within different instructional proup sizes or
classroom types as well as across settings. The design‘in this way more
accurately reflects the complex and changing dynamic of natural classroom

interactions.




CHAPTER 2: DESIGN OF THE SECOND PHASE OF DATA COLLECTION

Second-Phase QObjectives

As data from pilot studies and from the first year of field obser-
vaticns became available for analysis, the goals of the project were
modified in response to the results. As revised, the objectives of the
project were:

1. To identify the specific strategies that teachers use to engage
students in natural classroom settings and the relationship of
these to student engagement.

2. To study the relationship of contextual variables (size of
instructional group, subject matter, school architecture to
teacher strategies and to student engagement.

3. To examine the relationship between pupil characteristics (age,
sex, ethnicity) and levels of engagement.

4. To contribute, through analysis of variability of student and
teacher behavior, to methods of research using classroom
observations.

In summary, the central purpose of the study was to identify the

sources of variability in student engagement.

The Sample

All observations in the second phase of data collection were made
in one elementary school in a city in California. Two factors
were important in the selection of this site: the school was scheduled to
move from self-contained portable classrooms into a new open-space facil-
ity at midyear (providing a unique opportunity to study the same students
and teachers in different settings); and the staff, some of whom had
participated in the earlier study, expressed interest in the prospect of
more research in their classrooms.

The school is located in a marginally low-income area of the city.
Census data from 1970 for the surrounding tracts shows that 20 to 30
percent of the families with children under the age of 18 have incomes
below the federally established poverty level. The school was receiving

Title I assistance from the federal government.
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Enrollment figures varied over the school year, averaging about 460
students in grades kindergarten through six. Student turnover was fairly
high; school records show 120 new students admitted and 162 withdrawals
over the year.  About 65 percent of the student body was male; 61 percent
was Mexican-American, and 37 percent was Anglo. Table 2.1 shows the
distribution, by sex, ethnicity, and grade level, of our student obser-

vation instances.

TABLE 2.1

Distribution of Student Observation Instances
by Grade, Sex, and Ethnicity

Sex Ethnicity
Mexican-
Grades Males Females Anglo American Other

K 3316 2415 2372 3250 109
1 3975 4462 3374 4866 197
2 2427 3151 2031 3474 73
2-3 3265 2363 2883 - 2323 422
3-4 1150 1668 1317 1397 104
4-5 3212 2388 2696 2818 91
5-6 28856 2658 2254 3232 53
6 1894 971 1564 1141 160
Totals 22,125 20,046 18,091 22,471 1214

There were 20 teachers in the school, 18 of whom participated in the
study. Observations were made in 15 classrooms where both language arts
and mathematics were taught.l All of the teachers had considerable
teaching experience ranging from five to twenty years; two of them were

male. The distribution of teachers and grade levels is shown in Table 2.2.

1In addition, data were gathered from two reading specialists working
in the primary grades and from one kindergarten teacher who taught only
reading. These data were compiled and used only for feedback on engage-
ment levels and strategy use to the teachers at a workshop in September
1972. Hence, data analyses were carried out on 15 teachers or classrooms.
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TABLE 2.2

Distribution of Grade Levels and Teachers

Number of

Grade Level Teachers
Reading Specialists 2

(grades 1-3)

Rindergarten 3
First 3
Second 2
Split Second/Third 2
Split Third/Fourth 1
Split Fourth/Fifth 2
Split Fifth/Sixth 2
Sixth 1
Total 18

The move from self-contained portable classrooms to the new open-
space facility, scheduled for January 1973, was delayed by construction
and weather problems until early March. At that time, there was some
reassignment of students and teachers. The two split fifth-sixth classes
became one fifth- and one sixth-grade class.

Team teaching was used throughout the year. The school was on
double session before the move. Teaming was accomplished by the afternoon
teacher arriving approximately one hour before the morning session was
dismissed, and by the morning teacher staying an hour to help with the
afternoon session. In the open-space building double sessions ended, and
teachers at one grade level worked in adjacent areas to facilitate teaming.
Another characteristic of the school was the extensive use of aides, both
paid and volunteer who were available for every classroom.

Physical conditions in the portable classrooms were cramped and
noisy. Teachers complained of disturbing noise levels caused by window

air conditioners and by wind and rain on the flat roofs of the buildings.



In the open-space facility only the kindergarten area was enclosed

by permanent walls. The carpeted teaching areas were arranged around a
media center/library. ‘emperature was controlled noiselessly by central
air conditioning. Some teachers guarded against possible visual distrac-
tion by placing bookcases and bulletin boards around their teaching areas,
but such blocks were used less by the end of the school year. Noise was
not a major problem in the new building; teachers reported that some
adjustment in voice level was necessary, but that this was easily accom-

plished by both teachers and students.

Design

Each of the 15 classrooms in the sample was observed for a total of
four hours in the self-uontained setting and four hours in open space.
Observations were made in 30-minute periods by teams of observers record-
ing student and teacher behavior simultaneously. Observations in self-
contained settings were made in October, November, and December 1972, and
in February 1973. Open-space observations were made in April and May 1973.
The period between observation times in each classroom varied somewhat.

A balanced design was achieved by alternating subject matter for each
of the 15 classes. C(lasses were randomly divided into two groups, with
eight in Group I and seven in Group II. Group I classes were observed
during mathematics for the first observation period and language arts for
the second observation period. Group II classes were observed first in
language arts, then in mathematics. Subject matter was thus alternated
throughout the 16 observation periods. The result was two hours of
observation in each subject matter in each school architectural condition

for each classroom.

Classroom Observation Procedures

A team of three observers was in the classroom for each observation
period. The first observer recorded teacher behaviors on the Teacher
Strategy Instrument. The otler observers focused on the students: one

(called the impact observer) recorded information on those children who
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were in direct interaction with the teacher, while the second (called the
class observer) recorded the behavior of students working independently
of the teacher. Both student observers recorded behavior on the Student
Engagement Instrument. When the teacher was instructing the entire class,
both student observers sampled the class using procedures described below.
The addition of a third observer was a major modification in the
design of the second phase of data gathering. Observations taken during
the initial year did not differentiate between students toward whom the
teacher was directing her attention and those involved in activities
apart from the teacher. This distinction between Teacher-Directed and
Material/Peer-Directed students, respectively, was perhaps the major
factor in the difference in findings between the first and second phases

of the study.

The three observers were required #o0 record behavior simultaneously

in ten-second o»seruggig&_igigixy Each line of the instruments repre-
sented ten seconds of time. The observers all worked during identical
intervals on all instruments. They wore earphones connected to a tape
recorder that emitted a beep every ten seconds. The observers watched
for ten seconds, the machine beepad, they recorded what they had seen for
ten seconds, the machine beeped again, and they watched for another ten
seconds. This procedure was repeated 90 times during each 30-minute
observation.

Teachers wore wireless vega microphones during the observation
periods. The teacher observer was aided in the identification of stra-~
tegies by hearing exactly what the teacher said, and the student observers
someiimes obtained clues about student engagement from listening to
teacher comments.

At the beginning of the next cbservation interval--that is, every
twenty seconds--both observers selected different students and repeated
the entire observing and recording process. The impact cbserver, however,
was instructed to obsche only students in direct interaction with the
teacher. This limited the number of students available for selection and
the impact observer chose among them, following a predetermined procedure.

The observers were assigned to ciassrooms and observer teams by a

senior staff member. Scheduling difficulties, which were aggravated by



the delay in moving to the new building, prevented the use of a balanced
assigament plan. The high intervbserver-agreement figures, however, sug-

gest that this did not unduly affect the results of the study.

Observer Training

The skill of the classroom observers was, of course, an important
element in the study. Nineteen potential observers (15 women and 4 men)
were recruited in August 1972 and went through an intensive two-week
training program in September. Most of the candidates had some public
school teaching experience. Training was conducted in day-long sessions.
Lectures, video tapes, and daily testing and feedback all were important
features of the training program,whichk had been developed by senior staff
members.

Criterion testing was done in classes at the sample school before
actual observations began. Each potential observer rated student behavior
for ten minutes and teacher behavior for ten minutes. Two senior staff
members served as calibrators throughout the data collection. One of
them made simultaneous ratings on the same children with the observer
for ten minutes and then simultaneous ratings on the. teacher for ten
minutes. The results were then compared for agreement between the observ-
er and calibrator. Observers were given feedback and additional training
on categories where needed. After the observers attained an average
interobserver agreement of 80 percent on the student and teacher observa-
tion instruments, they began data collection for the study.

Two additional calibrations were done in the self-contained and two
in the open-space classrooms to obtain interobserver agreement percentages
for use as reliability data for the study. After each session, observers
were given feedback by the calibrator and other staff members. The
observers were retrained in a one-week session in March before the open-
space observations began. Two new observers were added to the staff at
that time.

Although the project employed a total of 21 classroom observers, a
core group of nine, including two staff members, conducted the majority

of the classroom observations over the year.



Considerable rapport developed between teachers and observers.
Teachers expressed feelings of warmth and approval toward the observers
and this ability on the part of the team of observers to maintain cordial
relationships with the school faculty kept problems in data gathering to
a minimum. See Appendix D on the methods used to establish collaborative

relationships between the teachers and researchers during the study.

Interobserver Agreement

Data on interobserver agreement wera obtained from the calibrator
for the two ten-minute s2gments which were separate from the regular
cbservations. The calibrator and the two observers rated student engage-
ment behavior simultaneously for ten minutes. Teacher strategies were
then observed for ten minutes. Calibration periods included those con-
ducted in September, October, and December 1972, in self-contained class-
rooms, and in April and May 1973, in open-space teaching areas.

The estimate of interobserver agreement used was the percentage of
agreement between the observers and the calibrator over the total observa-
tion instances. The agreement percentage was computed for each category
on the Teacher Strategy and Student Engagement instruments for each cali-
bration period. Data from all calibrations within a period were combined
to obtain the percentage for that period. Mean percentages across all
calibration periods were also computed for each category on both instru-
ments. Interobserver agreement percentages are summarized in Table 2.3,

The criterion level for acceptable interobserver agreement was set
at 80 percent for all categories on both instruments. Of the 27 cate-
gories on the Teacher Strategy Instrument, 21 were above criterion.
Agreement percentages for the Student Engagement Instrument categories
were all above criterion. Interobserver-agreement percentages for the
engagement index, which was the primary dependent variable used in the
analyses, were 94 percent for self-contained and 95 percent for open-

space classrooms.
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TABLE 2.3

Interobserver-Agreement Percentages
for Observation Instruments

Means across Means across
Calibrations Calibrations
(Self-Contained (Open~-Space
Instrument and Category Classrooms) Classrooms)
Teacher Strategy Instrument
Stimulus Variation
and Change
U.Vis.A. 93 89
Moves 85 93
E.Man.M. 95 9i
Chg.Act. : 97 98
Surp. 99 100*
Class Mean 94 94
Task~-Structuring
Sts./Exp. 75 76
Comds. 83 82
Sums. 92 95
P.Tsk. 95 96
Orients 97 98
1 Choice 99 . 100%
" Class Mean 91 91
Affective
Pers. 84 88
Listens 72 81
Smiles 94 86
R.I.A. 96 96
Touches 98 95
A.Suc. 99 99
Class Mean 91 91
Discipline
Displ. 98 96
Con.Pers. 99 98
Con.Tch. 99 100*
Class Mean 99 98
Evaluative
Quest. 82 81
5 .Fdbk. . 84 76
Chall. 94 97
F.Comp. 98 99
Tests 99 97
G.Con.Fdbk. 99 98

Class Mean 3 91
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TABLE 2.3 (continued)

[

Means across Means across
Calibrations Calibraticns
(Self-Contained (Open-Space
Instrument and Category Classrooms) Classrooms)
Administration/
Management
Adm. /Man. 96 96
Class Mean 96 96
Student Engagement Instrument
Global
Receptive 84 86
Expressive 85 90
Passive 91 9]
Disruptive 94 97
Direction
Non-Task 89 90
Teacher 79 93
Aide 98 100%
Material 80 92
Peer 97 97
Other Direction
Other Teacher 96 . 99
Grouping
Dyadic 92 95
Small 92 97
Large 92 98
Average/Period 89 93
Engageaent Index
Receptive and
Expressive 94 95
Disengagement Index
Passive and
Disruptive 94 95

*Strategy did not occur across all observers and
calibrator during calibration periods.




Sources of Variation in Student Engagement

The variables of this study were divided into two main categories.
The first included those variables hypothesized to be sources of varia-
tion in student engagement, including contextual variables, teacher atti-
tudes, global teacher strategies, specific teacher strategies, and student
characteristics. The student engagement measures comprised the second
category of variables. Each of these variaBles will be described in the

following seoction.

Teacher Attitudes

Participating teachers were asked to fill out a detailed question-
raire about their classroom procedures, task structuring, pupil control
methods, and attitudes about teaching low-income students while they were
in the self-contained classrooms (November 1972) and again in open space
(May 1973). The questionnaire was designed to measure (a) orientation
toward pupil control, an attitude we hypothesized to interact with envi-
ronmental characteristics in producing teacher behavior, and (b) teacher
sense of effectiveness and satisfaction with teaching, indicators of
teacher morale which we hypothesized to be significéntly influenced by
the interaction of teacher orientation and teaching environment. Attached
to the teacher questionnaires were four semantic differential scales:

My Classroom in the Portables, Team Teaching, My Classroom in Open Space,
and School Rules. Word pairs were selected from Osgood's studies of
dimensions in semantic space.

Table 2.4 presents the measures of teacher attitudes and the methods

by which they were measured.

Global Teacher Strategies

Two aspects of the way in which a teacher arranges the learning

environment were explored. The first was the use of different-sized

instructional groups within the classroom. Size of instructional groups

was divided into three classifications: dyadic, student is interacting

with one other person; small group, student is interacting with a group

of eight or ifewer peuple; large group, student is interacting with a
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TABLE 2.4

Measures of Teacher Attitudes

Measure Method of Assessment

Evaluation of Self-Contained Classrooms Semantic Differential
Evaluation of Open-Space Classrooms Semantic Differential
Activity in Self-Contained Classrooms Semantic Differnetlal
Activity in Open-Space Classrooms Semantic Differential
Control Ideology Questionnaire
Attribution of Responsibility for Questionnaire

Student Engagement
Attribution of Responsibility for Questionnaire

Student Achievement
Preference for Architectural Type Questionnaire
Management Strategies Questionnaire

group of nine or more people. The second was the social patterns pro-
duced by the way in which the teacher arranges for direction of thz
student engagement, i.e., whether students were supposed to be directed
toward the teacher (Teacher-Directed) or toward nonteacher sources of
instruction such as materials or peers (called Material/Peer-Directed).
Information on global teacher strategies was recorded or the Student

Engagement Instrument (see Appendix A).

Specific Teacher Strategies

The Teacher Strategy Instrument was developed for the first phase of
data collection and revised slightly for the second phase. Most of the
strategy categories remained unchanged.2 The categories were derived

2A1though there were 27 strategies on the Teacher Strategy Instru-
ment, only 24 of these were considered for some parts of the data analysis.
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from theorv and research which suggested specific teacher strategies
pussibly related to engagement (see Chapter 1 for discussion of the theo-
retical and empirical framework) and from interviews with teachers.
Observers marked each strategy category that occurred in a ten-second

interval. These strategies, definitions, and examples are listed below:

Stimulus Variation and Change Stratepies

Uses Visual Aids: Teacher uses visual stimuli to facilitate the
lesson, e.g., charts, pictures, overhead projector.

Moves: Teacher moves from one place in the classroom to another in
order to facilitate the task or to interact with student in task-
related situation, e.g., walks around room from student to student
when teaching a lesson.

Encourages Manipulationfof Materials: Teacher involves students in
ictivities or tasks requiring the use of materials other than paper
and pencil, e.g., geoboards, blocks, cuisinaire rods.

Changes Activity: Teacher initiates change in activity and/or
subject matter, e.g., introduces a math lesson by writing examples
on the board, then has students work with geoboards.

Surprises: Teacher does ¢ nvtaing cut of the ordinary to arouse
the curiosity and attention of her students, e.g., uses poetry to
iliustrate history of contemporary problems.

Task-Structuring Strategies

States/Explains: Teacher describes or explains task, reads from a
book or answers a student's question in informative terms, e.g.,
"2+ 2=4."

Commands: Teacher directs students to do academic tasks using
commands or requests, e.g., '"Please open your books."

Summarizes® Teacher pulls together and restates some aspect of the
lesson or repeats a student's answer, e.g., "Jim says the answer
is four."

Personalizes Task: Teacher relates task to students' or her own
personal experience(s), e.g., uses student homes to teach map read-
ing or student names to teach alphabetizing.

Orients: Teacher explains what the lesson will be about, how it is
related to what the students have learned and what will be expected
of them, e.g., tells students about the game they are going to play
and wny.

Provides Choice: Teacher offers choices to students for self-
structuring of tasks, e.g., "Would you like to use the listening
center or the math center?"

o
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Affective Strategies

Personalizes: Teacher focuses atteution on an individual child,
creating a momentarily dyadic relationship with him/her. This can
occur even acruss a classroom, e.g., teacher moves from student to
student offering individual help.

Listens: Teacher focuses attention on a student's verbal expression
and indicates a real interest and concern. Eye contact is one measure.

Smiles: Facial expression of teacher is one of pleasure and approv-
al, e.g., smiles or laughs while interacting with individual or
class.,

Recognizes Individual Achievement: Teacher indicates that a student
or the class has performed well, has made an unusual contribution,
and/or has achieved more than the usual standards of excellence,
e.g., "Look at how well Sandra is working."

Touches: Teacher is involved in affectionate physical interaction
with student, e.g., hugs child.

Anticipates Success: Teacher communicates expectations for level
of success, recognizes ability of an individual or class to succeed,
e.g., "'l know you can do it."

Diszipline Strategies

Disciplines: Teacher directs student to change behavior in relation
to the task or non-task activity, e.g., '"Please be quiet."

Constrains by Personalizing: Teacher communicuates negative affect
to the child, e.g., "I don't think you can do it."

Constraing by Touching: Teacher is involved in negative physical
interaction with student, e.g., turns student around in desk by arm.

Evaluative Strategies

Questions: Teacher asks a question related to academic subject
matter for which there is only one correct answer or a predetermined
list of answers not requiring synthesis, e.g., "How do you count to
ten in Spanish?"

Gives Feedback: Teacher gives information about the accuracy of a

student's responses, either nonverbaily or in one tn thiee words,
" "

e.g+y, Good.

Challenges: Teacher asks a question related tc academic subject
matter which involves a higher order cognitive processing by the
student: (a) considering an open-ended question; (b) weighing
alternative possibilities; or (c) synthesizing previously learned
information by linking specific information or facts to new answer(s)
or question(s), e.g., "What are the ways that we can help save our
environment?"

Fosters Competition: Teacher divides class by individuals or groups
for motivation for completing tasks and/or purposes of evaluation,
e.g., ''Whoever is finished first will leave for recess first."
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Tests: Teacher gives test in order to assess student proficiency
in specific subject matter, e.g, math quiz, spelling test.

Gives Constraining Feedback: Teacher uses negative affect in giving
information about the accuracy of a student response, either verbally
(one to three words) or nonverbally, e.g., grimace when error is made.

Monitoring Strategies

Teacher directs any strategy toward a child, working independently
of her at any time.

Administers/Manages

Teacher makes requests, commands, statements, or questions relating
to nonacademic matters, e.g., "Close the door.”

Contextual Variables

Contextual variables were classroom architectural condition (self-
contained and open space), subject matter (language arts and math), and
weather variables (wind speed, barometric pressure, and maximum tempera-
ture on observation days), the last of which the teachers in the sample
suggested might account for some variation in engagement levels over time.
Architectural condition and subject matter were recorded by observers on
both the Teacher Strategy Instrument and the Student Engagement Instrument.
Observation dates, also recorded on these instruments, were then used to
obtain data on wind speed, barometric pressure, and maximum daily temper-

ature from the United States weather station in San Jose, California.

Student Characteristics

Student characteristics used in the data analysis were sex, ethni-
city (Anglo and Mexican-American), and age (defined by grade level).
This information was recorded on the Student Engagement Instrument (see

Appendix A).

Student Engagement Measures

The Student Engagement Observation Instrument was developed to provide
behavioral measures of student engagement in classroom learning. Previous
work by Miller and Hess (1972) on student engagement with computer-assisted
instruction (CAI) provided the basis for this instrument, a copy of which
is presented in Appendix A. Thus, the dependent variable, as in the first




phase of tne project, was level of engagement. The following is a list
of behavioral indicators of engagement, their definitions, and related
examples:

Global Receptive Engaged Rating: Student shows visual attention to
task, but no motor or verbal activity, e.g., listens to teacher,
watches films.

Global Expressive Engaged Rating: Student shows visual engagement
and motor and/or verbal attention to task, e.g., answers questions,
writes, contributes to discussion,

Global Passive Disengaged Rating: Student shows inattention but
does not disturb other students, e.g., daydreams, draws pictures
instead of writing assignment.

Global Disruptive Disengaged Rating: Student shows behavior dis-
ruptive to learning process or task attentivenass of one or more
other students, e.g., initiates conversation, makes noises.

A measure of the level of student engagement was computed by dividing
the number of observed instances of engagements in the two global indi-
cators combined (global receptive and global expressive) by the total
number of observations. Thus, the level of engagement was measured by
the percentage of students engaged.

Three different levels of engagement were computed for each observa-

tion period. The level of All Directions Engagement was based on the

percentage of all intervals in which students were rated as engaged, e.g.,
if the two student observers collected 180 intervals of student data (the
usual number in a half hour) and 142 of these were engaged, the level of
All Directions Engagement was 79 percent.

A second level was computed for only those students who were working

directly with the teacher. The easiest way to visualize Teacher-Directed

Engagement is to imagine a classroom where several small groups of students
are pursuing different activities. The teacher works with one of the
groups, listening to them read aloud, while the other groups complete
seatwork assignments. One of the student observers would focus on the
reading group, collecting perhaps 90 intervals of student data. If 80 of
these intervals were engaged, then the level of Teacher-Directed Engage-
ment would be 89 percent.

The third level, Material/Peer-Directed Engagement, represents the

engagement of students working independently of the teacher, either with
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materials or otae. studenis or peers. In the above hypothetical class-
room, the second student observer would collect intervals of data on the
students working on seatwork assignments. If 90 such intervals were

collected and 72 were engaged, the level of Material/Peer-Directed
Engagement would be 80 percent.
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CHAPTER 3: MODES AND LEVELS OF ENGAGEMENT

Engagement Modes

Each ten-second observation interval from the Student Engagement
Instrument contained an indication of the mode of engagement or dis-
engagement shown by the student being observed. The four possible modes
were receptive, expressive, passive, or disruptive. The first two were
indications of engagement, the latter two of disengagement. Receptive
engagement was defined as passive intake of information, e.g., readiag or
watching a film. Expressive engagement was more active involvemant in a

task--writing or reciting. Passive disengagement was defined as inatten-

tiveness that did not involve any other student, e.g., day-dreaming or

reading while the teacher lectured. Disruptive disengagement was an

action that involved nontask behavior and also distracted other students
from a tack; an extreme example would be hitting another student, a more
usual case was nontask-related conversation.

The student engagement data from the instrument were organized in
two ways. First, the percentages of student intervals in each of the
modes were arranged by teacher, student sex, and student ethnicity, so
that distributions could be compared. Second, the receptive and expres-~
sive engagement instances were combined to provide more general descrip-~
tions of student attention during an observation.

Percentages of student observations recorded receptive (R), expres-
sive (E), passive (P), and disruptive (D) were computed. The distribution
of student observations over the four modes of engagement/disengagement
was computed for each teacher, for all teachers, and for both sexes and
ethnicities across all of the observation times. Tables 3.1 and 3.2 show
the percentage of modes of engagement for each teacher for Teacher-
Directed and Material/Peer-Directed engagement. Tables 3.3 and 3.4 show
the distributions of modes by sex and by ethnicity of students for all
three directions of attention for all observations combined.

Several comparisons can be made from these data. The student sex
and ethnicity categories, for example, show few differences within the

directions of attention, e.g., for Material/Peer-Directed observations,
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TABLE 3.1
Modes of Teacher-Directed Engagement by Teacher
(Percentages)

Teacher Receptiye Expressive Passive Disruptive
3 30.7 64.0 3.4 1.9
5 37.4 60.0 4.5 3.1
6 31.5 58.0 7.0 3.5
7 36.4 48.4 10.8 4.5
8 41.0 47.2 9.2 2.6
9 33.9 41.2 12.7 12.1

10 43.7 50.5 4.4 1.5
11 41.7 48.9 6.7 3.4
12 25.9 59.6 8.1 6.4
13 32.5 61.5 4.0 2.0
14 34.5 54.5 7.5 3.5
15 38.7 53.7 5.5 2.0
16 34.1 53.4 9.0 3.5
17 37.4 47.6 7.5 7.6
18 38.0 49.0 9.0 4.0

All 36.0 52.5 7.5 4.4
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TABLE 3.2
Modes of Material/Peer-Directed Engagement by Teacher
(Percentages)

Teacher Receptive Expressive Passive Disruptive
3 5.4 73.8 12.6 8.2
5 5.3 73.4 12.9 8.3
6 8.3 65.5 15.4 10.5
7 19.7 61.9 12.0 6.5
8 22.9 61.2 12.7 3.0
9 7.3 49.8 21.0 21.7

10 18.8 64.9 12.3 4.0
11 11.2 67.9 12.4 8.4
12 11.3 55.9 15.8 17.0
13 9.2 65.2 14.6 10.9
14 5.5 73.4 11.9 9.4
15 11.8 63.9 16.2 8.1
16 8.9 61.6 18.1 12.1
17 8.9 59.0 15.8 17.0
18 11.7 65.2 11.2 11.9
All 10.9 62.9 15.1 11.1
TABLE 3.3

Engagement Modes for Directions of Attention by Student Sex,
All Observations Combined
(Percentages)

Teacher-Directed Material/Peer-Directed All Directions

Mode Males Females Males Females Males Females
Receptive 34 39 11 9 26 28
Expressive 54 51 61 60 56 56
Passive 8 7 16 18 11 10
Disruptive 5 3 13 13 7 6

N 12,785 11,117 8,235 7,888 22,130 20,076

N = number of instances.
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61 percent of the males and 60 percent of the females were expressively
engaged. Similarly. 12 percent of the Anglo students and 11 percent of
the Mexican-American students were disruptively disengaged. In these
general terms, then, differences among students in modes of engagement
are not impressive. The distributions over teachers or classrooms,
however, show a different situation. Compare the 12.1 percent disruptive
students for Teacher 9 with the 1.5 percent for Teacher 10 for Teacher-
Directed observations (Table 3.1). Although students on the average
react in roughly the same modes to teachers in general, there is wide

variation among classes with different teachers.

Engagement Levels

Engagement levels were computed for the major directions of attention
(Teacher-Directed, Material/Peer-Directed, and All Directions) by combin-
ing receptive and expressive mode frequencies and computing the percentage
of observations they represented. For example, if there were 40 intervals
of data for students working independently of the teacher (Material/Peer-
Directed) in a half-hour observation period, and 30 of these were recorded
as either receptive or expressive, then the level of Material/Peer engage-
ment would be 75 percent for that period.

By combining student data for all of the observation periods, we
were able to describe the differences among classrooms. Table 3.5 shows
the levels of engagement by direction of attention for each teacher across

all observation periods.
Because the observations were taken in natural classrooms without

intervention and because of differences in classroom organization,
observation frequencies in the directions of attention vary considerably.
Table 3.6 shows the frequencies used as the basis for the levels of en-
gagement reported above. These figures are also interesting in themselves
as a reflection of differences in teaching styles.

One important feature of the engagement data is the impressive amount
of variation in levels among observation periods for each classroom and
also among classrooms across periods. For example, Teacher 10 data shows

an overall Teacher-Directed Engagement level of 94 percent; when the



TABLE 3.5

Engagement Levels for Directions of Attention by Teacher,
All Observations Combined

(Percentages)

Teacher-~ Material/Peer- All

Teacher Directed Directed Directions
3 94 79 88
5 92 79 . 88
6 89 74 82
7 84 82 84
8 88 84 87
9 75 57 66
10 94 84 89
11 89 79 84
12 85 67 72
13 94 74 85
14 89 79 84
15 92 76 85
16 87 70 79
17 84 68 75
18 87 77 84
All 88 74 . 76

levels of each observation period are examined, however, the range is
from 76 to 98. 1In contrast, Teacher 9 data shows an overall Teacher-
Directed engagement level of only 75 percent, the range being from 49 to
100.

Né&ertheless, therc is some evidence of consistent differences among
teachers or classrooms. Spearman rank order correlations for 15 teachers
in two conditions (self-contained and open space were .53 (p <.05) fo-
Teacher-Directed levels of engagement, .57 (p «.05) for Material/Peer-
Directed levels, and .84 (p <« .001) for All Directionms.
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TABLE 3.6

Number of Student, Observation Intervals for
Directions of Attention by Teacher

— —

Teacher- Material/Peer- All
Teacher Directed Directed Directions
3 1546 848 3192
5 1657 704 3111
6 1550 1275 3510
7 2108 618 3111
8 1645 1078 3087
9 1353 1459 , 3297
10 1694 1095 3477
11 1384 1325 3535
12 965 1733 3534
13 1503 912 3161
14 1877 871 3272
15 1872 835 3246
16 1483 1234 3332
17 1394 1420 3555
18 1871 716 3028

All 23,902 16,123 49,445




CHAPTER 4: NONTEACHER SOURCES OF VARIATION IN
LEVELS OF STUDENT ENGAGEMENT

Large variations in levels of student engagement occurred across
several parameters included in our design. Individual students vary in
level of attention from one moment to another within a single class
period, as Morton has shown (1973); there are marked variations for
individual teachers across different observa:tional periods on different
days and for different observational periods within the same day (Figure
4.1 and Table 4.1); there are striking differences in mean levels of
engagement among different teachers in the same school, as well as
significant differences in levels of engagement among different schools
(see Figure 1.1). 1In .his chapter these variations are described, and
analyses are presented in which we attempt to identify the sources of
variation--that is, the relationship between variability in student
engagement and other variables in our overall design.

The major source of data about the importance of different sources
of variability in student engagement comes from a series of stepwise
regression analyses using BMD 4{ZR. Data were prepared for these analyses
by grouping individual variables into clusters for presentation in five
predetermined orders. The orders were varied to provide information
about about the variance that m:.ght be considered unique and that which
might be shared among the clusters. Within each cluster, variables were
ordered generally in terms of their individual contribution to the
variance. The cluster of teacher attitudes, for example, shows a differ-
ent arrangement of the individual attitude variables depending upon the
particular problem run and upon the order of pPresentation of the cluster
in the analysis.

The design for the regression analysis and the composition of the
clusters is as follows:

Dependent variables:

1. All Directions Engagement--means of engagement levels over all
directions of student attention for each of the 16 observation
periods (30 minutes) for each of the 15 teachers.
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Fig. 4.1. Variability in engagement level for two teachers for
different observation periods within the same day, 1971-72.
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TABLE 4.1

Variations in Level of Engagement for Different Observation
Periods within the Same Day, fo. Four Teachers, 1971-72

(Percentages)
Day 1 Day 2 Day 3 Day 4
Period Period Period Period Period Period Period Period
Teacher 1 2 3 4 5 6 7 8
6 38 73 63 63 72 63 89 82
12 84 81 96 55 79 87 81 79
18 94 64 94 63 78 92 93 69
24 69 77 87 82 84 73 86 86

2. Teacher-Directed Engagement--means of engagement levels across
the same data set but for only those students in direct inter-
action with the teacher.

3. Material/Peers-Directed Engagement--means across the same data
set for only those students directed toward materials or peers.

Independent variables:

Cluster A--Teacher-teacher differences. A procedure was used to
obtain differences among the 15 teachers and among the three groups
of grade levels (K~1, 2-3, 4-6). These are "dummy" variables in the
sense that they do not represent individual teachers but provide
information about variability among the teachers.

Cluster B--Teacher attitudes. These attitudes are described later

in this report (Chapter 5). They include attitudes toward open
space, self-contained classrooms, control ideology, and classroum
management.

Cluster C--Teacher strategies. This cluster includes nine specific

. teacher strategies, selegted from the total list of 27 on the basis

of their presumed relationship to student engagement. They are
changes activity, encourages manipulation of materials, moves,
orients, summarizes, commands, questions, rewards individual achieve-
ment, and personalizes.

Cluster D--Teacher global strategies. These are use of different

sized instructional groups and student direction of attention
(Teacher-Directed versus Material/Peers-Directed). As an indepen-
dent variable this involved the proportion of students directed
toward the teacher or toward material/peers.



Cluster E~-Student characteristics. Only student sex was included
here; grade level is associated with teacher differences and cannot
be separately extracted. Estimates of the relationship of engage-
ment to student ethnicity are made from mean levels of engagement..

Cluster F--Contextual variables. These include architectural condi-
tion, subiect matter, and weather.

The order of presentation of clusters was arranged to give informa-
ticn about patterns of greatest interest. For example, we wanted to see
how much variance was related to teacher difference, so Cluster A was
entered first on one problem. We were also interested to see how muck
variance was accounted for by teacher differences after all other vari-
ables had been entered, so in another problem Cluster A was presented
last. Not all possible permutations were used. Those that were chosen
were used across all runs. The five patterns of presentation were:

l. ABCDEF

2. BCDEFA
3. CDEFBA
4. DFCBAE
5. FEDCBA

The analyses were computed to respond to nine different major prob-
lems (runs) which combined the three different independent variables with
architectural condition and direction of studeuc attention. This gave
the following problem sets:

1. All Directions Engagement in both architectural conditions.
2. All Directions Engagement in self-coantained classrooms only.
3. All Directions Engagement in open space only.

4. Teacher-Directed Engagement in both conditions.

5. Teacher-Directed Engagement in self-contained.

6. Teacher-Directed Engagement in open space.,

7. Material/Peer-Directed Engagement in both conditions.

8. Material/Peer-Directed Engagement in self-contained.

9. Material/Peer-Directed Engagement in open space.

In runs using architectural conditions separately or directions of
attention separately, these variables were taken from their appropriate
clusters. Similarly, in runs using Teacher-Directed (or Material/Peers)
Engagement, direction of attention was eliminated. Global strategies,
then, for the Teacher-Directed Engagement problems was limited to size of
instructional group.
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In i« discussion that follows, we use the results of these analyses
to estimate percentage of variance accounted for by these clusters in
different positions in tne order of presentation. For example, if teacher
attitudes add nothing to the variance accounted for by teacher differences
when preceded by teacher differences, we conclude that this cluster has no
unique contribution to make that is not represented by Cluster A. When
entered first, however, teacher attitudes seem to show a degree of shared
variance that indicates that cluster's probable importance as a source of
some of the variance among the teachers in the study.

The design variables can be grouped into two categories: those that
can be altered or manjpulated by the teacher or are part of her individual
characteristics and those that operate somewhat indepéndently of teacher
effects. This chapter deals with the second of these general groups. It

includes: student characteristics (sex, ethnicity, age as indicated by

grade level) and contextual variables (architectural condition--sel f-

contained or npen space, subject matter, weather). Chapter 5 is an
analysis of the contribution of teachers to levels of attention in their

classes.

Variance Attributable to Student Characteristics

The contribution of student characteristics to levels of attention
in the classroom is a matter of fundamental importance to issues of
teacher responsibility and accountability. If it were to be shown, for
example, that students of a given age, sex, or ethnic group were consis-
tently more (or less) attentive or were typically more disruptive or
tuned out, the teacher might be released from some measure of responsi-
bility for the engagement levels in her class. Although the kind of data
available on student characteristics is limited, there is some information
on this point.

The characteristics of the students in our study seemed to contribute
only a very small amount to the level of and variability in engagement.
There are probably differences among individual students that might come
from psychological states or from the ability to deal with the subject



material presented in class, but we have no information on these variables,
Nor can we estimate the possible relationship between level of attentive-
ness and the socioeconomic background of the student's family. The
characteristics on which we do have data, however, are those that might
reasonably be expected to show differences in levels of engagement--

ethnicity, sex, and age (grade level).

Ethnicity

In both of the two years of study, we observed students from more
than one ethnic group. For both years, the differences between ethnic
groups in mean levels of engagement or of disruptive behavior were very
small (Tables 4.2 and 3.4), expecially when compared with school-to-school
differences (1971-72), teacher-to-teacher differences, and the effects
of the size of instructional group on engagement .,

Sex

Similar results were obtained from the analysis of differences be-
tween girls and boys in levels of engagement and disruption (Tables 4.3
and 3.3). These descriptive statistics are supported by the results of
the ANOVA (analysis of variance) and regression analysis (reported in
more detail later), where the percentage of males in the class contributed
1 percent or less to the total variance across dif ferent conditions of
instruction and type of physical classroom arrangement. Although it is
true that a few more boys than girls were rated "disruptive," the actual
numbers involved were small. It may be that a relatively small number of
disruptions (say, three boys in a class compared with two girls during a
30-minute period, Table 3.3) creates an impression that boys are more
likely to be disengaged; it is not reasonmable to conclude from our data
that sex differences in attentiveness are of significance in these

classrooms.

Grade Level

Differences in grade level are available only for the second of the
two years we observed. The data are mixed, and conclusions must be ten-

tative. In general, the level of engagement changed little from the
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TABLE 4.2

Mean lLevel of Engagement by Ethnicity, All Teachers Combined,
1971-72 and 1972-73

(Percentages)
1972-73
Ethnic Group 1971-72 TD/SC MP/SC TD/0S MP /0S8

Anglo 79 87 77 91 72

(7870) (5126) (3159) (4492) (3840)
Mexican-American 74 86 74 92 73

(5509) (6621) (3821) (7024) (4785)
Black 74

(1478)

Note: Numbers in parentheses indicate observation intervals.
TD = Teacher-Directed; SC = self-contained; MP = Material/Peer-Directed;
0S = open space.

TABLE 4.3

Mean Level of Engagement by Sex, All Teachers Combined,
1971-72 and 1972-73

(Percentages)
1972-73
Sex 1971-72 TD/SC MP/SC TD/0S MP/0S
Male 79 85 75 91 69
(7962) (6635) (3731) (6150) (4504)
Female 81 88 77 92 76
(8124) (5442) (3508) (5675) (4380)

Note: Numbers in parentheses indicate observation intervals.
TD = Teacher-Directed; SC = self-contained; MP = Material/Peer-Directed;
0S = open space.
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lower grades (K-1) to the higher grades (4-6) (Table 4.4). There does
seem, however, to be a drop in expressive engagement and a rise in recep-
tive engagement (see Table 4.5). In the regression analysis and the
ANOVA, grade level and teacher differences are confounded and, although
there are different patterns of variarce at different grade levels, these
cannot, with assurance, be assigned to the age of students involved.
Compared with sex and ethnicitv, however, it is not as clearly a non-
contributing factor.' .

Taking the three student characteristics in toéal, we conclude that
their contribution to levels of engagement is much less important than
other factors. One especially significant aspect of these findings is
the similarity in engagement levels of students from differing ethnic
backgrounds. One question that arises in discussions of inner-city class-~
rooms (which often have students from low-incoue or minority backgrounds)
is whether there are differences among teachers in their ability to engage

minority students. The lack of ethnic differences in levels of engagement

TABLE 4.4

Mean Level of Engagement by Grade, by Direction of Attention,
by Architectural Condition, All Teachers Combined

(Percentages)
| Material /Peer
All Directions Teacher-Directed Directed
Grade SC 0S SC 0S SC 0S
K-1 85 88 89 94 79 77
2-3 84 84 89 89 76 76
4=-6 78 79 81 92 75 .10

Note: 5 teachers in each grade-level grouping; SC = self-contained;
0S = open space.
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suggest that ethnicity itself is not the central factor in student engage-
ment. We would argue that the reports of disruption and disengagement in
some inner-city schools, to the extent to which they are true, are prob-
ably related to the larger social context in which the students live and

go to school rather than to their ethnic background, sex, and age. In
more straightforward terms, Black and Mexican-American students were not
significantly more disruptive or less engaged as groups than white students.
We conclude, then, that in situations where Black students are less engaged
in the educational process, it is not because they are Black but is a
result of the pervasive political, social, and economic conditions under
which they live. It does not follow, of course, that teachers can neces-
sarily create a classroom climate or a schuol culture that will neutralize
the effects of nonschool conditions. Rather, our data seem to us to indi-
cate that the locus of the discipline problem, where it exists, is not in
the ethnic backgrounds of the students involved.

Variance Attributable to Contextual Variables

Although the central purpose of the study was to identify those
teacher behaviors--techniques, skills, strategies--that aroused and main~
tained student interest, other features of the students' environment were
also possibly related to whether or not they were attentive to the teacher.
The results of the initial year of data collection and analysis persuaded
us that specific teacher acts were not closely associated with student
engagement. For the second year of the study, alterations were made in
the design to include more molar variables and to examine in particular
the effects of subject matter and of self-contained as opposed to open-
Space arrangements in the classroom. In the discussions we had with
teachers about factors affecting engagement, oue of the most frequent
comments was that the weather on any particular day helped set a mood of
restlessness, irritability, or concentration. Following this lead, we
obtained weather measures for those days on which observations were made
and included these data in our analysis.



Subject Matter

In our second-year design, subject matter was limited to two areas--
math and language arts. This emphasized the possible effect of content
rather than the format of the activity, which would have been a major
factor in subject areas such as art or music. Observations were counter-
balanced: roughly half the teachers were first observed teaching math
and then teaching language arts; the remainder were f;rst observed in
language arts, then math. The level of student engagement did not vary
appreciably from one subject to another (Table 4.6). This supported our
preliminary findings of the first year, which, although based on less
systematic data-collection procedures, showed little in the way of subject-
matter variations. In the regression analysis, subject matter accounts
for relatively little of the variance. It draws most (10 percent) in the
Teacher-Directed, self-contained situation, where it is forced into the
equation before teacher variables. This suggests some interaction between

teacher and subject matter. Once teacher variables (including size of

TABLE 4.6

Mean Level of Engagement by Subject Matter, by Direction
of Attention, and by Architectural Condition,
All Teachers Combined, 1971-72 and 1972-73

(Percentages)
1972-73
Subject 1971-72 TD/SC MP/SC TD/0S MP/0S

Language Arts 78 84 77 91 71

(6325) (6056) (3552) (6177) (4241)
Math 79 89 74 92 74

(5129) (6021) (3687) (5648) (4643)
Reading 84

(3003)

Note: Numbers in parentheses indicate observation instances.
TD = Teacher-Directed; SC = self-contained; MP = Material/Peer-Directed;
0S = open space. :
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instructional group) are entered, the additional contribution of subject
matter drops to less than 3 percent. In other problem serts (open space,
Material/Peers-Directed, All Directions) it pulls less than 1 percent of

the total variance.

Architectural Condition

The impact of the move from self-contained, portable units to a new
open-space building was, we thought; almost certain to be dramatic. The
differences in physical resources, architecture, availability of stimuli
from other students and teachers, together with the new experience of the
open areas and freedom of movement wculd seemingly affect both student
and teacher behavior. There were certainly some differences in organi-
zation, patterns of activity, and other features of the school, but these
did not appreciahly change the overall level of student attention and
engagement in the tasks of the classroom (Table 4.7).

There was, however, an interaction with one of the global strategies:
level of attention for Teacher-Directed students increased in open space
as compared with a decrease in engagement level for students in the
Material/Peer~-Directed settings. Even so, in the Teacher-Directed sit-

uation, for both self-contained and open-space observations, the variance

TABLE 4.7

Mean Level of Engagement by Direction of Attention
and Architectural Condition, All Teachers Combined

(Percentages)
Self-Contained Open-Space
Direction of Attention Clagg;ggms Classrooms
All Directions : 82 83
Teacher-Directed 86 91

Material /Peer-Directed 76 72




accounted for by architectural condition is only 10 percent. This effect
seens to be restricted to Teacher-Directed contacts; the amount accounted
for in the Material/Peer-Directed instructional setting was less than

1 percent, even when it was forced into the regression analysis sequence
before onther variables.

Another way to examine the effects of self-contained versus open-
space classroom architecture is through the amount of variance in each
condition and the amount that the variables in the regression analysis
can account for. Table 4.8 presents the data on these two points.

It appears from these data and from the results of the ANOVA that
the effects of architectural condition on engagement are not similar
for Teacher-Directed and Material /Peer-Directed. For Teacher-Directed
engagement, there is more variability in self-contained units and more
of that variability is related to the factors examined in this study.

For Material/Peer-Directed engagement, there is also more variability
in the self-contained condition, but less of it is explained by vari-

ables in the equation.

TABLE 4.8

Total Variance and Percentage of Assignable Variance in Engagement
by Direction of Attention and Architectural Condition
(Regression Analysis)

Percent of

Total Assignable
Direction of Attention Condition Variance Variance
All Directions Self-Contained 68.938 67.7
All Directions Open Space 91.225 76.9
Teacher-Directed Self-Contained 81.337 69.2
Teacher-Directed Open Space 44.428 51.8
Material/Peer-Directed Self-Contained 570.875 20.1
Material/Peer-Directed Open Space 230.706 43.1

All Directions Both Conditions 80.009 65.5
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A closer look at the relative contribution of different types of
factors to the total variance adds an interesting perspective. Table 4.9
presents the amount of variance accounted for by the following factors
when forced first into the program sequence of analysis: teacher differ-
ences, teacher attitudes, specific instructional strategies, and global
strategies (in this instance limited to size of instructional group,
except for the All Directions measure).

Again, an interaction between physical classroom structure and
direction of attention is apparent. As noted before, the effect of
architectural condition is different for Teacher-Directed and Material/
Peer-Directed. But it is of greater interest that the variance accounted
for by specific strategies used by the teacher seems to be most involved
in the shift. The impact of the specific strategies on students in

TABLE 4.9

Percentage of Variance Assignable to Four Types of Teacher Effects
by Direction of Attention and Architectural Condition
(Regression Analysis)

Direction of Teachers Teacher Specific Global
Attention Condition (total) Attitudes Strategies Strategies
All Directions SC 52.8 29.8 29.4 17.4
All Directions 0s "53.9 27.5 27.4 38.8
Teacher~Directed SC 44.4 14,6 37.0 17.7
Teacher-Directed 0S . 25.5 08.3 14.8 17.8
Directed
Material/Peer- 0s 29.4 07.8 15.6 02.1
Directed
All Directions Both 49.7 16.2 27.1 27.8

Note: SC = self-contained; 0S = open space.



-54=-

Material/Peer settings is very low in self~-contained classes; in open
space, specific strategies affect both Teacher-Directed and Material/Peer
settings. This effect is independent of the fact that teachers tend to
use some of these strategies less in one condition than in the other.

The influence of open-space classroom arrangements in this study
must be interpreted as the initial response of the students and teachers
to the open situation. The entire school moved to the new structure in
March; our observations were taken in late April, May, and early June.

It is possible, therefore, that teachers who were in open space for

longer periods of time might change to a stable pattern somewhat differ-
ent from our own results. These data obviously indicate the early re-
action to this sort of change. It might be noted, however, that for some
strategies the frequency of usage did change appreciably during the eight
open-space observations. A report of the effects on teachers and students
of open versus self-contained classrooms appears in a separate research

memorandum,

Weather Effects

Largely in response to teacher comments about the effects of rain,
wind, and cloudineses on the mood of the children, some simple measures of
weather coanditions were examined for possible relationship to levels of
engagement. Up to 7 percent of the variance in some settings was ac-
counted for by weather when forced first. The contribution of weather
was significant across several settings--Tedcher-Directed, self-contained,
and Material/Peer-Directed, open Space--suggesting that whatever effect
there may be is applicable to both teachers and students. The fact that
weather had only slightly more effect in self-contained units (during the
fall and winter) than in open space (during spring months in which there
was little rain) casts some doubt on the validity of the data. The
measures used were crude, however, and did not utilize potentially more
important information, such as the change in pressure and temperature, and
we would be inclined to believe that weather did indeed affect levels of

engagement and thus constitute a variable worthy of more svctomatic study.
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CHAPTER 5: TEACHER INFLUENCES ON LEVELS OF STUDENT ENGAGEMENT

The two categories of teacher techniques assumed to be related to
engagement were specific activities or strategies initiated by the
teacher during the course of a lesson, and global strategies, repre-
sented not by specific behavior but by the way in which the teacher

1
organized the social setting where instruction took place.

Variance Attributable to Différences Among Teachers

The original purpose of our study was to identify the techniques
that teachers used in their classrooms to arouse and maintain their
students' attention. The complexity of classroom interaction reflected
in the data moved us to utilize a multivariate approach in the search
for links between specific teacher acts and levels of student engage=
ment., This chapter summarizes the most relevant data in this area and
the conclusions we made.

A major finding of the second phase of the field study was that the
specific strategies used by teachers in the classroom are significantly
related to engagement levels. The finding was in contrast to the find-
ings of the first phase (see Chapter 1). Because of modifications in
data-collection procedures and related data analyses, in the second
phase we were able not only to determine relationships between teacher
influence and engagement but also to estimate the relative contribution
of three aspects of teacher influence and specify to a degree the condi-
tions under which these relationships held.

The method for examining the relationship between specific strat-
egies and student engagement was to use as the independent variable the
accumulated frequency with which a given strategy occurred in each of

the observation periods and to use as the dependent variable the mean

lFor descriptive information about teacher behavior referred to in
this chapter, see ..ppendix C.
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level of student engagement for the observation periods. This procedure
had one drawback in that the cngagement level during the period might be
expected to follow a sequential pattern in which higher engagement would
follow a pattern of teacher strategies or a burst of student arousal
would be stimulated by some particular teacher behavior. Our data, which
are based on one or two simultaneous observations of engagement during
any ten-second interval, do not provide the depth for this sort of se=-
quential analysis over time.

Whatever their impact on student achievement, teachers appear to
make a difference in the levels of engagement they maintain in cheir
classrooms. Depending on the condition in quection, differences among
teachers contribute from 8 percent to 44 percent of the total variance
in student engagement. In terms of the share of variance that can be
cccounted for by all variables, teacher-teacher differences account for
one-third to two-thirds of the total.

Table 5.1 presents the percentage of variance that can be accounted
for by differences among teachers in mean levels of engagement. The
variance accounted for by teacher influence in Teacher-Directed settings
decreases from 44.4 percent to 25.5 percent in the shift from self-
contained to open-space classrooms. On the other hand, in Material/Peer-
Directed settings, the variance accounted for by teacher influence
increases from 12.9 percent to 29.4 percent. These differences will
be discussed in more detail later in the chapter,

Another view of teacher-teacher differences is seen in the degree
of consistency with which teachers are ordered, in terms of student
engagement, in both self-contained and open-space settings. Table 5.2
presents the mean levels of student engagemeat by teacher in each class~
room condition. Spearman rank order correlations ior 15 teachers in two
conditions .were .53 (p < .05) for Teacher-Directed; .57 (p < .05) for
Material/Peer Directed; and .84 (p < .01) for All Directions. There is
some shifting of ranks, but the central feature of these data is that
teachers do differ in their ability to engage students and that these
differences are relatively stable across classroom conditions.
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TABLE 5.1

Percentage of Variance Accounted for by Differences among Teachers
in Mecan Levels of Engagement

Total Variance Accounted for by

Differences
among teachers,
) Differences entered after
Direction of Attention All indepen- among all other ine
and Architectural dent VQriables teachers, dependent vare
Condition (R®) entered first iables
Teacher-Directed,
Both Conditions 59.8 23.9 10,4
Teacher-Directed,
Self-Contained 69.2 44 .4 09.7
Teacher-Directed,
Open Space 51.8 25.5 08.9
Material/Peer-
Directed, Both
Conditions 20.0 03.4 11.8
Material/Peer-
Directed, Self-
Contained 20.0 12,5 08.5
Material/Pecr-
Directed, Open
Space 43.1 29.4 14,0

The finding that teachers differ in their ability to engage students
is essential to the question of what specific things they do that arouse
and maintain attention. The goal of the study, however, was to identify
the specific strategies that are influential in the engagement process,
The second quesiion we attempt to answer here, then, is what part of the
variance can be linked to teacher influence (more specifically, to
teacher attitudes, and to global and specific strategies) that were

observed in the classroom.
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TABLE 5.2

Mean Levels of Engagement in Self-Contained and Open-Space Classrooms
by Direction of Attention and by Teacher

(Percentages)
Teacher-Directed Material/Peer-Direc+d All Directions
Teacher . Engagement Engagement - Engagement
SC 0s SC 0s SC 0s
92(3) 97(1) 81(5) 78(7) 87(3) 920(2)
91(5.5) 94(5) 80(6.5) 78(7) 88(2) 89(3.5)
13 92(3) 96(3) 78(8) 72{10) 85(6.5) 86(7.5)
i% 87(8.5) 91(8) 76(10) 81(4.5) 83(10) 88(5)
18 84(11) 90(9) 82(3.5) 74(9) 83(10) 85(9)

7 82(13) 87(14.5) 82(3.5) 81(4.5) 83(10) 86(7.5)
15 93(1) 92(7) 69(13) 83(1) 85(6.5) 89(3;5)
6 90(7) 89(10.5) 77(9) 71(11) 84(8) 81(11)
16 87(8.5) 88(12.5) 73(11) 67(13) 81(12) -78(12.5)

11 91(5.5) 89(10.5) 80(6.5) 78(7) 86(4.5) 84(10)
8 85(10) 93(6) 89(1) 82(2.5) 86(4.5) 87(6)

10 92(3) 96(3) 85(2) 82(2.5) 89(1) 91(1)

9 69(15) 88(12.5) 66(14) 53(15) 68(15) 64(15)
12 77(14) 96(3) 65(15) 69(12) 70(14) 78(12.5)
17 83(12) 87(14.5) 79(12) 66(14) 76(13) 77(14)

Note: SC=self-contained; OS=open space; numbers in parentheses
are ranks. Teachers are grouped by grade level.

To answer this question and to examine the relative contribution of
our different sets of independent variables in accounting for teacher-
teacher differences, we designed a series of regression analyses. In
these analyses, independent variables were submitted in clusters (stu-
dent characteristics, teacher attitudes, global teacher strategies,
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contextual variables, and specific teacher strategies) and forced into
each analysis in a pattern of predetermined order. This design made it
possible to compare the variance accounted for by each cluster and to
estimate the amount of variance attributable to teacher-teacher differ-
ences after all other clusters of variables were forced to enter the
regression. Table 5.1 shows, in the last column, the percentage of
teacher-teacher variance that was not explained by our other independent
variables.

Variance Attributable to Teacher Attitudes
K

The midyear move of the sample school from self~-contained to open-
space classrooms provided the opportunity to examine the effects of an
interaction of classroom architecture and teacher attitudes on teacher
and student behavior. ye selectea two types of attitudes that relate
directly to the impact of this shift in physical setting. Attitudes
toward architectural condition relate to teachers' satisfaction with
the settings in which they teach. The second is their attitudes toward
classroom management and organization, the aspect of teaching most
directly affected by the move to open space,

Attitudes toward Architectural Condition

-

Included in the tézgﬁﬁrwaﬁestionnaire (see Appendix B) were four
semantic differential instruments. The teachers' responses to two of
these--the referents being'"my classroom in the portables" and "my
classroom in open space'--are indicative of their feelings toward these
teaching settings. A factor analysis of the eleven word pairs com-
prising the instrument yielded strong "evaluative" and "activity"
factors. 1Indices were constructed by averaging the responses to the
three word pairs that loaded most heavily on a factor across all ref-
erente. Thus the "evaluative" index is the average of a teacher's
responses to the word paire pleasant-unpleasant, good-bad, and chaotic-
organized. The "activity" -index is the average of a teacher's responses
to the word pairs quiet-active, calm-excited, and slow-fast.
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Attitudes toward Structure and Management in the Classroom

The Student Engagement Instrument was intended to be used in com=

parable manner across all teachers' classrooms. That is, behavior
indicating disengagement in one classroom also was marked as disengage-
ment in another., This procedure ignored the fact that teachers differ
greatly in their tolerance for overt nonattention. The manner in which
a teacher organizes her classroom and the control strategies she employs
are partly a reflection of her tolerance for noise and movement within
the room. We had begun to see the classroom as a climate established by
a teacher through her selection of organizational and control strategies.
The type and amount of overt disengagement permitted in a given classe
room is then a function of that teacher's individual standard of what
constitutes acceptable levels of attention and distraction. . Therefore,
we included in the teacher questionnaire both a measure of attitudes
toward different types of classroom structure and an attitude index

specific to control of student movement and interaction.

Control ideology. The Control Ideology Scale, devised by Leuders-
Salmon (1972), was used to obtain information about the attitudes of the
sample teachers toward patterns of classroom organization. The scale
was composed of nine five-point Likert-type items (see Appendix B).
Three of the items were as follows:

1. Children get-distracted when other activities are going on
around them,

2, Children can learn from small group discussions without the
help of an adult.

3. It is good for the child to have his activities scheduled for
him.

A teacher is characterized as "informal" ii. his orientation if he
favors giving pupils choices and opportunities to move about the room
and work independently. A teacher who favors retaining control of pupil
movement and choice of activity is termed "“formal." On the Control
Ideology Scale, the more formal a teacher's response, the higher his



score -

Management strategies. Indices of teacher attitudes concerning
management of pupil movement and interaction were constructed from
Questions 5, 6, 15 and 16 on the teacher questionnaire (Appendix B).
These questions asked the teachers to describe their strategies for
manégement of pupil movement or interaction by choosing one of four
alternatives which varied systematically in degree of formality. For
example, Question 5 read as follows:

When students are working individually on math lessons (you
are not lecturing), which of the following descriptions applies?
(Check one only)

a. A student in my classroom usually is allowed to approach
and intereact with any student in the room.
b. A student in my classroom usually is allowed to interact
with students in his/her work group.
c. A student in my classroom is usually expected to talk
only with students in his immediate vicinity (next to,
in front of, etc.) ,
d. A student in my classroom usually is expected not to
talk with another student without asking permission from
myself or another adult.

The alternative responses to each question were coded from 1 to 4, a
higher number indicating a more "formal" management strategy (e.g., in

the example above, a=l, b-2, c=3, and d=4). The management strategy

index for a teacher comprised the sums of his coded responses to Questions
5, 6, 15, and 16. The range of possible scores was thus 4 (most informal)
to 16 (most formal).

Do teachers' attitudes toward classroom structure and the environ-
ment in which they teach help account for teacher-teacher differences in
student engagement levels? We examined a series of regression analyses
in which the cluster of teacher attitudes was entered first. As can be
seen in Table 5.3 teacher attitudes accounted for 3 to 15 percent of the
total variance in student engagement, depending on architectural condition
and direction of attention.

Do attitudes account for a part of the variance in student engage-
ment that is attributable to teacher-teacher differences? The regressica
analysis series in which attitudes were entered immediately following the
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teacher-teacher effects shows that the effect of attitudes ggé:mes zero
in four of the six cells (see Table 5.4. It appears that J&fferences
between teachers that are significantly related to student engagement
levels are reflected in the teachers' attitudes toward classroom manage-

ment and structure and toward the setting in which they teach.
Is the effect of teacher attitudes mediated by the specific and

global strategies for which we had indices? We examined the regression
analysis series in which the attitude cluster was entered after every
other cluster except teacher-teacher differences. Table 5.5 shows the
percentage of variance accounted for by attitudes after the variance
attributable to specific and global strategies and contextual variables
has been removed. After comparing Table 5.5 to Table 5.3, we conclude
that is primarily in self-contained classrooms, far Teacher-Directed
Engagement, that the teacher strategies and contextual variables we
examined show evidence of mediating the influence of teacher attitudes

on student engagement.

Variance Attributable to Global Teacher Strategies

One of the primary ways in which teacher influence is mediated in
the classroom is in the organization of the student's learning environ-
ment. The two global strategies used in our analyses were the size of
instructional group and the direction of student attention. The first
vf these included: dyadic or one-to-one interaction between the teacher
and a student or between two students; small groups, at least two or not
more, than eight students; and large groups, nine or more students.
Direction of Attention vas divided into two categories: students who
were supposed to be directed toward the teacher (Teacher-Directed) and
those who were supposed to be engaged with materials or working on a
project with peers (Material/Peer-Directed).

Instructional Group Size

As indicated in the data from the first year of the study, level of
student engagement is related to instructional group size (Table 5.6).
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TABLE 5.3

Percentage of Variance in Engagement Accounted for by
< Teacher Attitudes, When Teacher Attitudes Are Entered First in
i Step-Wise Multiple Regression, by Architectural Condition
5 and Direction of Attention

Teacher-Directed Material/Peer-Directed
Condition Engagement Engagement
B Self-Contained 14.6 03.4
(69.1) (20.1)
Open Space 08.3 07.8
' (51.9) - (43.1)
Both 05.1 ' 01.2
(59.6) (19.8)
TABLE 5.4

Percentage of Variance in Engagement Accounted
for by Teacher Attitudes, When Teacher Attitudes Are Entered
after Teacher-Teacher Differences, by Architectural Condition
and Direction of Attention

Teacher-Directed Material/Peer-Directed
Condition Engagement Engagement
Self-Contained 00.0 00.0
(69.1) ' (20.1)
Open Space 00.0 00.0
(51.9) (43.1)
Both 03.8 06.7
(59.6) (19.8)

Note: Numbers in parentheses indicate total percentage of
variance in engagement accounted for in that cell by all independent
variables entered in the regression (see Table 5.1).
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TABLE 5.5

Percentage of Variance in Engagemeat Accounted for by Teacher
Attitudes When Teacher Attitudes Are Ertered after All Other
Independent Variables Except Teacher-Teacher Differcnces,
by Architectural Condition and Direction of Attention

Teacher-Directed Material/Peer-Directed
Condition Engagement Engagement
Self-Contained 09.7 04.9
(69.1) (20.1)
Open Space 08.8 05.6
(51.9) (43.1)
Both ] 06.2 01.9
(59.6) (19.8)

Note: Numbers in parentheses indicate total percentage of
variance in engagement accounted for in that cell by all independent
variables entered in the regression (see Table 5.1)

The effect is as expected. Students in one-to-one interactiun with the
teacher are almost certain to be engaged. Those in small groups are
usually closer to the teacher and more frequently in eye-to-eye contact
or other direct interaction with her. 1In large groups, students can
more easily become inattentiva without evoking z direct response from
the teacher and her attention to them is more diffused. The general
tendency for students in large instructional groups to be less engaged
than those in small groups and dyadic situations is also supported by
the results of the regression analysis. For the regression problems

in which size of instructional group (Table 5.7) was entered first,

the variance accounted for by this variable ranges up to 22 percent for
Teacher-Directed Engagement. In such instances, classroom architecture
adds little as a source of variation, suggesting that the effects of
open space versus self-contained classrooms are mediated to a degree

through the use of smaller instructional groups.



One of the obvious features of the data in Table 5.7 is that the
influence of instructional group size on level of student engagement is
not independent of other aspects of the classroom social and physical
structure, specifically the direction of student attention. The marked
drop in proportion of variance attributable to group size when other
factors are considered first, suggests that group size does not stand
by itself, even within direction and condition, but is an indication of
.other interactions between the teacher and students. Group size thus
seems to represent, in part, certain specific teacher behaviors. If it
were possible to extract its unique contribution to the total variance
(which it is not), it seems probable that group size would have a
significant contribution, slightly smaller than the contribution of
specific teacher strategies. This result reverses the findings of the
first year of the study. The primary reason for the reversal was our
capability in the second year to distinguish between students in direct
interaction with the teacher and those who are net.

The influence of group size on Material/Peer-Directed students is
very small indeed, no matter where it is forced into the equation. The
data from the study's first phase obviously mingled data which when kept
separate turn out to permit a distinction between the effects of teacher
strategies on students in varying instructional settings, | v

The interpretation of tlie influence of group size on engagement
has ignored, so far, the distinctions between dyadic and small-group
situations. From the data in Table 5.6 comparing dyadic with small- and
large-group interactions, it is apparent that students in dyadic inter-
action are almost always engaged, as would be expected. This modifies,
of course, the interpretation of the influence of group size in different
settings, since dyadic interactions are relatively consistent in level
of engageflent across condition, direction, grade, and student charac-
teristics. Dyadic interactions show small teacher-teacher differences
as well as within-teacher differences over time.
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TABLE 5.6

Mean Level of Engagement by Instructional Group Size, by Direction
of Attention, and by Architectural Condition
(Percentages)

Group Size

Direction of

Dyadic Small Large
Attention SC 0s 5C 05 SC 05 _
Teacher- 99 98 90 90 85 81
Directed (4660) (3185) (2026)  (1506) (5139)  (7386)
Material/Peer- 99 100 77 79 69 74
Directed (423)  (207) (2349) (974)  (6112)  (6058)

Note: Numbers in parentheses indicate number of observation
instances; SC=self-contained; OS=open space.
TABLE 5.7

Percentage of Variance Accounted for by Instructional Group Size
(Regression Analysis)

Direction of Entered after

attention and Entered before teacher attitudes Entered after
architectural other teacher and specific other teacher
condition variables strategies variables
Teacher-Directed,

Both Conditions 22.0 14.4 10.7
Teacher-Directed,

Teacher-Directed,

Open Space 17.8 19.0 12.5
Material/Peer~

Directed, Both

Conditions 01.3 01.3 01.9
Material/Peer-

Directed, Self-

Contained 01.5 ' 01.1 0l.1

Material/Peep-
Directed, 0%/
~ Space 02.1 04.3 ' 04.0
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Direction of Student Attention

The direction of attention prescribed for students by the teacher
is related to level of engagement in both self=-contained and open=-space
classrooms (Table 5.6). The size of the difference is partly a function
of group size. The greatest difference is between Teacher-Directed and
Material/Peer-Directed in large groups in self-contained classrooms,
where 85 percent of students in Teacher-Directed settings were engaged
while only 69 percent of students in Material/Peer-Directed settings
were attentive. Small-group settings show even more disparity in pro-
portion of students engaged.

There is a contrast, too, in the influence of direction in the two
architectural conditions. In the open-space condition, direction of
attention as well as group size has its greatest effect on engagement.
Table 5.8 summarizes the percentage of variance attributable to both
group size and direction of attention in self-contained and open-space
situations.

For the regression problems in which direction of student attention
is entered first, this variable accounts for a small amount cf the
variation in student engagement (9 percent) in self-contained classrooms,
and for 29 percent of the variation in open-space classrooms. This
suggests that direction of attention may be a more important factor in
engagement in open space than in self-contained classrooms. When teacher
variables are entered into the equation first, however, direction of
student attention does not account for a significant percentage of the
variance in student engagement, except in open-space classrooms where it
accounts for 7 percent of the variance after specific teacher strategies
are considered. These results again point to the necessity of con-
sidering teacher influences in relation to different instructional
contexts. The results suggest that, although direction of student
engagement may be an important factor in the open-space classroom, it
is not a critical factor for the self-contained classroom.
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TABLE 5.8

Percentage of Variance Attributable to Global Strategy Variables
by Architectural Condition

Global Strategy Self Contained Open Space
Variables Entered Entered after Entered Entered after
First Teacher First Teacher
Variables Variables
Group Size 08.6 Cc0.6 - 10,0 10.0
Direction of 08.8 0;.7 28.8 07.1
Attention

Variance Attributable to Specific Teacher Strategies

To obtain estimates of the effectiveness of specific techniques in
promoting student engagement, nine strategies (of the total 27) were
selected for inclusion in the regression analyses; using the following
criteria: (a) relation of strategies to available literature on open-
space classrooms or curiosity arousal, (b) evaluation of reliability
and validity of strategies, (c) correlation of strategies with student
engagement (Pearson correlation coefficients for strategy use and
Teacher-Directed Engagement), and (d) low versus moderate or high
frequency of use.

In designing the regression analyses, independent variables were
submitted in clusters and forced into the analysis in a pattern of
predetermined order. Within each cluster, however, variables were
illowed to float and were entered in order of magnitude of correlation
with the independent variables. This design made it possible not only
to examine the contribution of these nine strategies as a group in
comparison with other cluster types, but also to examine the order of
variables within the strategy cluster to see what was the relative
contribution of individual strategies in the several different problems
and sequences included in the regression problems subjected to computation.



It would be useful to know how much the specific strategies mediate
or convey teacher influence that is also expressed in attitudes or in
more global approaches. Is more information gained by including such
specific measures of teacher behavior or can teacher impact be predicted
as efficiently by using only more global and more easily obtained
measures? When the specific strategies cluster of variables was entered
after the cluster of teacher attitudes (see Table 4.9), there was
relatively little reduction in the variance attributable to specific
strategies. Global teacher strategies, whether in Material/Peer-Directed
or Teacher-Directed interactions, show a consistently different pattern.
Here the contribution of specific strategies is reduced considerably
when global strategies are forced into the equation first. This "residual"
accouated for by specific strategies is probably the best estimate of the
power of specific strategies to explain variance in the data we have.

It is a significant amount of this variation but is apparently less than
other contributing clusters.

It should be emphasized that these nine variables represent only a
portion of the total number of specific strategies. If others could be
included (which was not feasible in our design) the total amount of
variance accounted for might be larger and the contribution of specific
teacher strutegies might be relatively greater. 1In any case, the )
specific teacher acts as we observed them are linked with éfaang;/’“’/’ifﬂﬂ—
engagement,

It is apparent from these data that the total amount of variance
attached to teacher-teacher differences varies greatly from one problem
to another. The greater contribution of teachers to the All Directions
groups of problems possibly reflects the difference in engagement level
between the two directions of attention (Teacher-Directed and Material/
Peer-Directed) and individual teachers' tendencies to use these two
approaches in quite different proportions, as described previously. The
effect of individual teacher abilities to engage students is much more
apparent in Teacher-Directed observations than in those in which students
are working on their own (Materizl/Peer-Divected). It is this greater
specificity in observing teacher-student interaction that provided the
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more productive data in the second phase of the study. Across both self-
contained and open-space conditions the teacher effects are much more
impressive in Teacher~Directed measures than in Material/Peer: there is
a reversal in pattern for architectural conditions. Teacher differences
account for more variance in self-contained settings when Teacher-
Directed measures are examined; they account for more in open-space
settings for Material/Peer measures.

The impact of specific strategies follows a quite different pattern,
When entered first in the regression analysis, specific strategies
account for roughly comparable amounts of variance in Teacher~Directed
settings as they do in the more general All Directions data set. This
supports the interpretation that the greater contribution of teacher-
teacher differences in All Directions comes from the global rather than
specific strategies. Indeed, it is in the most specific setting--
Teacher-Directed Engagement in self-contained classroom--that the highest

.proportion of variance is found (37 percent). This is a setting in

which we would expect the specific teacher strategies to be most concen-
trated, and it is no surprise that they were more diffused in the open-
space situation,

A further question about the impact of specific strategies is con-
cerned with the relative contribution of the individual strategies
themselves. The cluster of teacher techniques used in the regression
analyses included ten strategies. These were allowed to flcat, making
it possible to examine the contribution of individual teacher strategies
to levels of student engagement. Table 5.9 shows the zero order ccrre-
lations between frequency nf strategy use and levels of student engage-
ment for all strategies, scross all observation periods, within condition,
for the 15 teachers. These correlations are typically quite low. There
is some consistency across the two architectural conditions.

The contribution of individual strategies to the variance in student
engagement is shown in Table 5.10. This table includes data from two
regression problems--Teacher-Directed, self-contained, and Teacher-
Directed, open space. In both problems, selected specific strategies

as a group were forced into the equation before all other variables.
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TABLE 5.9

Pearson Correlation Coefficients for Strategy Use in
Teacher-Directed Engagement by Architectural
Condition, All Teachers Combiuned

Strategy Self-Contained Open Space Both Conditions
- (120 pairs) (120 pairs) (240 pairs)
U.Vis.A. -.04 .05 .02
Moves - 27 %% -.19% ~,29%%
E.Man.M. . 36%% .23% W2 7%%
Chg.Act. .05 -.01 .03
Surp. .09 .04 .05
Sts./Expl. - 21% ~-.23% -.16
Comds. J23% W 27%% «25%%
Sums., . -.12 -.11 -.01
P.Tsk, .10 .09 .03
Orients .15 .03 15
Choice .07 .16 .14
Pers, . 23% .10 . 20%
Listens .05 .06 .12
Smiles .11 -.04 .01
R.I.A. . 30%% .16 21%
Touches .06 .17 .001
A.Suc. -.004 .03 -.03
Displ. .11 - 25%% -.06
Con,Pers. -.13 .06 -.07
Con.Tch. -.05 -.10 -.07
Quest. -.03 .03 -.01
G.Fdbk. .14 .03 .09
Chall. -.06 .09 .03
F.Comp. .06 .16 J1
Tests .02 -.10 -.02
G.Con.Fdbk. .01 -.07 .02
Adm. /Man, .03 .02 -.01

*p < .05, two-tailed test of significance.
**p < ,0l1, two-tailed test of significance. '




The total contribution of teacher strategies is concentrated in a
relatively small number of the ten strategies entered into the equation.
Some (Orientation, for example) contribute virtually nothing to the total

variance in student engagement. The importance of a given strategy,
however, changes from self-containe:® settings to open space, although
there is some consistency across the two conditions.

Given the shift in pattern of the data in Table 5.10 from self-
contained to open space and the relatively small magnitude of the
variance accounted for in zost instances, we cannot rely heavily on these
data for drawing conclusions. One patterr in the data, however, seems
to be worth mentioning. The strategies that seem to contribute most
in self-contained classrooms arg those that deal with individual contacts
betwean student and teacher (Rewards Individual Achievement, Encourages

Manipulation of Materials, Moves, and Personalizes). In the open-space

situation, however, there are other strategies that also play a signi-
ficant role (Ccumands, Summarizes, and Changes Activity). The common-
sense interpretation of this shift is that in open-space settings, the
teacher structures the learning situation more (or more often) and

may provide a social structure to take the place of limitations that had
been imposed by the confinement of the self-contained classroom. We
offer this as an interpretation that might be worth future consideration.
Again, i seems that the effect of open space is to rearrange the

pattern of classroom social organization, regardless of its effect on
teaching effectiveness.
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TAPLE 5.10

Percentage of Variance Attri itable to Specific Teacher Strategies
in Teacher-Directed Settings by Architectural Condifion

Architectural Condition

Specific Strategy Self-Contained Open Space
Chg.Act. €0.0 01.4
E.Man.M. 08.6 01.8
Moves _ 05.7 01.5
Orients 00.4 00.0
Sums., 00.4 01.5
Comds. 00.2 07.3
Quest, 01.0 00.0
R.I.A. 18.8 01.1

Pers. 0L.9 00.0




CHAPTER 6: SUMMARY AND CONCLUSIONS i

The conclusions we draw from this study follow both from the ques-
tions origiqally incorporated in the design and also from unexpected
features of the data that impressed us in the course of our analysis.
The questions raised in the study were related to the attempt to identify
sources of variation in student engagement in the classroom. Since the
clusters of independent variables included in the regression analysis
(see Chapter 4) accounted for very large proportions of variance in some
of the problems (up to 77 percent; see Table 4.8), the summary of results
is organized around this topic. Particular attention is given to the
teacher as a specific source of influence.

The major findings of the study are as follows.

L. Teacher-teacher differences account for the largest percentage

of variation in student engagement. The amount of variation attached to

teacher--teacher differences changes from one setting to another but these

differences are clearly more significant in their total impact than any
other source of variation.

There is the possibility, of course, that the unique combination of
students in these particular classes also contributed to the differences
between teachers. Perhaps these might properly be called between-class-
room differences. Several aspects of the data, however, argue against

this explanation. First, the specific and global strategies teachers

use in the claésrbom are related to engagemeat levels across different
observation periods. Second, tencher attitudes aprear to explain much of
the teacher~teacher variance, leaving roughly 10 percent not identified

or explained. Some of this variance might have been accounted for by
other specific teacher strategies--only 10 of the total of 27 were used

in the regression analysis. Some of the variance might have been related
to attitudes, if they could have been measured more systematically and in
depth. Third, data are available from two teachers who participated in
both years of the study. Although they had different classes during these
two years and reported to us that there were large differences from one

year to the next in the effort required to maintain attention, the mean
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levels of engagement in these different classes during the two years were
almost identical. These arguments do not entirely dismiss the possibility
that random classroom differences may explain some of the variance among
teachers, but the contribution from this source seems not to be as great
as the influence of individual teachers.

At this point we believe that teachers have their own individual
"zones of comfort" of student attentiveness and that they establish ex-
Pectations about what is permitted and what is not. Students may "tune
out" temporarily in some classes and display some disengagement without
concern on the part of the teacher; in other classes, students learn that
even small signs of inattention will trigger a response from the teacher.
Teacher~teacher differences, then, may reflect both variations in ability
to engage students and variations in the level of attention demanded by
the teacher.

2. The specific strategies that teachers use in direct interaction

with students are related to engagement levels. This relationship between

teacher behavior and student engagement was, of course, the initial ques-
tion of the study. The impact of specific teacher behavior varies from
one strategy to another and’ from one setting to another, but clearly what
teachers do through their specific techniques is related to the engagement
levels of their classes. This result is similar to findings based on the
data of the national longitudinal study of Follow Through, which indicate
teachers' instructional techniques account for a large percentage of the
variance on specific skill criteria (approximately 25 percent) over that
attributable to student ability (Cooley and Emrick, 1974).

3. There is no easily defined pattern of high- or low-engaging ’

teachers; teacher uniqueness and individuality are evident despite large

differences in effectiveness. Although some specific strategies seem to

be associated with high levels of engagement across teachers, it seems
likely that individual teachers have their own patterns. In short, there
are several different ways to successfully engage students. Strategy
profiles of successful teachers show marked differences one from another;
profiles of teachers whose students have low levels of engagement also
show striking dissimilarities (see Tabie 6.1).
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TABLE 6.1

Strategy Usage for Two High-Engagement Teachers (10 and 15) and
Two Low-Engagement Teachers (7 and 9) by Architectural Condition

(Percentages)
High-Engagement Teachers Low-Engagement Teachers

Self~Containea Open Space Self-Contained Open Space

Strategy 10 15 10 15 7 9 7 9
U.Vis.A. 35.4 21.6 47.4 39.0 46.9 39.1 50.4 20.6
Moves 34.0 52.4 16.9 48.6 32.8 46.5 23.9 37.5
E.Man.M. 18.7 27.3 9.7 20.6 6.6 2.1 2.8 -
Chg.Act. 43 4.1 2.6 3.6 1.6 .6 2.6 .6
Surp. 2.4 12.9 - 1.5 - - - -
Sts. /Expl. 23.4 40.2 51.5 37.7 37.4 57.9 46.1 61.0
Conds. 26.6  41.9  23.5 38.6 20.2 20.0 22.2  26.0
Sums . 10.4 11.0 20.1 19.9 13.9 11.8 19.9 11.6
P.Tsk. 1.5 4.5 5.7 1.9 6.9 1.9 A .1
Orients 5.8 2.0 6.0 8.9 3.7 .3 3.2 4.2
Choice 1.0 .1 - .1 - - - -
Pers. 69.8 70.1 57.2 74.5 63.5 67.6 74.7 85.8
Listens 46.1 47.8 50.1 63.0 50.1 49.9 68.5 67.5
Smiles 2.6 16.0 1.0 15.2 9.4 2.4 8.2 .8
o R.I.A. 8.6 15.2 4.7 11.4 4.2 o4 7.5 .3
Touches 1.4 5.5 b 4.7 3.7 2.3 2.2 1.0
A.Suc. 1.3 .6 .6 .6 1.2 .9 .3 .1
Displ. 2.4 1.7 1.3 2.8 6.7 12.0 4.6 8.8
Con.Pers. 4 .1 - - 1.2 1.7 .3 4
Con.Tch. - K - «3 .1 A .3 .8
Quest. 37.9 44.1 45.0 40.0 46.3 37.8 44.4 31.9
G.Fdbk. 21.?2 16.4 9.7 19.9 16.3 18.4 17.5 22.1
Chall. 5.4 2.9 .8 4.6 4.2 4.0 4,2 4.0

F.Comp. 6.4 3.5 1.0 5.3 .3 - 5.4 -
Tests 5.6 - 3.5 - - .1 - o1

G.Con.Fdbk, .1 - 1.3 - .3 - 1.3 -
Adm. /Man. 2.9 2.8 1.3 3.9 4.0 1.3 1.3 o7

Note: Percentages are averages of strategy use within intervals
across periods.




4. Level of student engagement is strongly related to the global

~tratepies teachers use in their classrooms. This is one of the cl.arest

and perhaps most important findings of the study. Our originai model of
teacher behavior--student response was based on a conception of the
teacher and her specific instructional behévior as the central source of
influence on student behavior. Our data, however, have led us now to
believe that classroom organization and the use of global interactional
strategies may be even more important in influencing engagement levels.

The twc global strategies we examined were instruction’ group size
and direction of student attention (toward the teacher or toward materials
and peers). Both of these strategies have strong relationships to student
engagement and are also related to the operation of other variables. If
one wanted to change both teacher and student behavior, it would be more
effective, ‘'we believe, to manipulate the global aspects of the instruc-
tional setting rather than to instruct teachers in new specific teaching
techniques. The features of the educational environment, especially the
patterns of interaction between students and teachers, may be more produc-
tive areas of change.

5. The attitudes that teachegs hold toward certain aspects of the

teaching environment are associated with student engagement levels. This

part of the study was developed and measured in less specificity and
depth’' than some others because the teacher attitudinal instruments were
intended to measure change in attitudes toward open-space classrooms
rather than to explain variance in student engagement. Nonetheless,
teacher attitudes toward the physical and organizational environment in
which they teach show a significant relationship to engagement and con-
tribute to the variance even after specific and global teacher strategies
have been entered into the equation (see Table 5.5). The attitudes that
most consistently relate to engagement are those toward open space and
toward the degree of formality in classroom structure. It gseems likely
to us that a more systematic measurement of teacher attitudes toward
aspects of informal classroom structure such as student movement, inter-
action, and choice of activity would show more substantial contributions

to the variance in student engagement levels.
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6. The association of any specific teacher behavior or attitudes

is modified by the situation in which the instruction takes place.

More specifically,

a. The association of instructional group size with engagement is
markedly different for Teacher-Directed situations than for
Material /Peer~Directed situations.

b. The percentage of variance accounted for by teacher-teacher
differences varles from self-contained to open-space conditions.

c. The association of a specific strategy (such a&s Rewards Individ-
ual Achievement) with engagement varies from self-contained to
open~space conditions.

d. The association of specific teacher scrategies with student
engggement is very different in Teacher-Directed than in
MatenNal/Peer-Directed situations.

e. The relationship of teacher behavior to engagement in Material/
Peer-Directed situations changed when the classes moved to open
space. That is, the mean level of engagement did not vary so
much as did the relationship between teacher behavior and
engagement in these settings.

f. The relationship of teacher attitudes to student engagement in
Teacher-Directed situations decreases from self-contsined to
open-space classrooms; the contribution of attitudes to engage-
ment in Material/Peer-Directed situations increases in open
space.

The interaction between specific teacher behavior and the contextual
features of the instructional setting makes it difficult to argue that
there is an ideal pattern of teacher strategies or techniques that will
be successful in engaging students in all settings. Our data make it
apparent that teachers strongly influence their students' engagement
levels. They do not do so by using a relatively stable pattern of
behavior that they have learned will work across a variety of situations.
It is not a consitent style. R:.ther, teachers seem to adapt their be~
havior to new situations (as .iucicated by the changes in strategies used
in open spaée as compared with self-contained classrooms). In short,
although teachers affect student engagement, the process through which
their influence is mediated is very complex and is linked to the demands
and opportunities of a given instructional setting.

7. The move to open space from self-contained classrooms is related

to teacher behavior and patterns of student engagement but has little
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relationship to overall levels of student engagement. A primary reason

for selecting this particular school for the second year of the study was
the evidence from the results of the first phase suggesting that classroom
organization ard other contextual variables might have stronger influences
on student engagement levels than did the teachers' specii.c techniques.
Since the school planned to move from self-contained to open~space school
architecture, it seemed to offer an opportunity in which the impact of
change in physical organization ca classroom behavior would be obvious
and perhaps dramatic.

The effect on overall level of student engagement was minimal (mean
level, All Directions, for self-contained classrooms was 82 percent;
mean level, All Directions, for open space was 83 percent). There were
consejuences of the move, but they appeared in the engagement pattern of
different situacions within the classroom. 'Engagement levels in Teaacher-
Directed situations rose (from 86 percent to 91 percent); levels of en-
gagement in Material/Peer-Directed situations dropped (from 76 percent to
72 percent). The move to open space did apparently affect teacher-student
interaction. The proportion of dyadic interactions between teachers and
students incrrased from 1oughly one-third to about one-half; the propor-
tion of interactions with large groups decreased by about the same amount.
Classroom architecture, at least in the first few months after the move,
had a complex pattern of relationships with the behavior of both students
and teachers. As a source of variation in student engagement, however,
classroom architecture had only modest impact.

8. Teacher-teacher differences in student engagement are moderately

stable across different classroom and_instructional settings. The rank

order of teachers in terms of mean levels of engagement in self-contained
classrooms is significantly correlated with their rank ordor in open space
for both Teacher-Directed and Material/Peer-Directed instructional settings.
‘When t h types of engagement are combined, the rank order correlation is
highly significant (Rho= .85, p= «,01). This stability in rank order is
significant despite the small differences in mean levels of engagement
among several of the teachers. Seven of the fifteen teachers were be-

tween 90 and 93 percent, for example, in mean level of Teacher-~Directed



Engagement in self-contained classrooms; nine were in this range in the
open-space setting (Table 5.2).
9. Student engagement levels during the two years of the study are

relatively independent of the-sex, ethnicity, and age (grade level) of

students. This finding is based on observations of 39 teachers and their
classrooms. During the first data-gathering phase, classrooms included
Black, Mexican-American, and Anglo students, with a few students of other
ethnic groups. Examination of ethnic and sex differences for both years
showed little difference in engagement levels or in frequency of disen-
gagement. We conclude, then, that it is the environment of the school
and of the community and tne relationship between srhool and comuunity
rather than the ethnicity or sex of students that .ve responsible for the

extent of engagement or disruption in the classroom.

Implications for Research on Teaching

Importance of Classroom Organization

The implications of our findings on classroom organization are among
the most important and most useful of the study. Only two types of organi-
zational patterns were identified for observation, but they are of in-
terest in themselves and suggest that other forms of social patterning in
the instructional setting may also shape the interaction between the stu-
dent and the classroom environment in ways that affect his attention and
perhaps his ease of learaing.

To summarize our most important conclusions about size of instruc-
tional group and directicn of student attention:

1. Students are more er. :ged in small instructional groups than in
large ones. :

2. The relationship of the size of instructional group to student
engagenent varies with the setting. (Group size does not apply
to students in Material/Peer-Directed situations.)

3. Students directed toward the teacher are more likely to be en-
gaged than are studen:s directed toward other students or toward
mwaterials on which they are working alone. This is especially
true of boys and in open-space settings.

4. Disruptive disengagement (as contrasted with passive disengage-
ment) increased in Material/Peer-Directed situations--from 4.4
percent to 11.1 percent (see Tables 3.1 and 3.2).
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These classroom organizational effacts are related to oue another
and to other features of the total context, such as architectural condi-
tion. All of these are linked to the teachers' use of specific strate-
gles in ways that cannot be completely unravelled, gfven the design of
the study.

A paradigm for research on teaching should take seriously the inter-
action of setting or context with teacher and student behavior. Our re-
sults indicate that the search for relationships between teacher and stu-
dent behavior in vacuo can lead to only partial understanding or none at
all. Generalizations of the findings must be referenced to the specific
instructional setting. Thus there is a need for developing appropriate
techniques for measuring critical environmental and situational varlables
tnat are at least as reliable, valid, and precise as those techniques that
now £..st for measuring individual variables (Cronbach, 1957; Schulman,
197C:. '

Future efforts in the development of the theory of and research in
teaching must take this work into account. More effort is needed in the
characterization and measurement of educationally relevant features of
the classroom social aﬁd physical environment and the interrelationships
of these features with teacher and student behavior.

Issue of Variability in Classroom Observational Data

Another aspect of the data that carries some implications for research
design is the variability of otservations of becth student and teacher
behavior. Almost all facets oé the data--frequency of strategy use,
level of classroom engagement for a given observation period, teachers'
use of a particular global-strategy such as size of instructional group--
show relatively great variability from one cbservation period to another. _
Moreover, the amount of variability, as indicated by the regression
analysis or analysis of variance, changes from one architectural condition
to another. For example, behavior in open space is less variable than in
self-contained classrooms.

This variability in ratings or in indices that originated in obser-

vers' check marks is to some degree a product of the variabili:y of the




rating and recording process--the less-than-perfect agreement among dif-.
ferent observeirs and less-than-ident:.'al judgments made over similar events l
by a single observer. The relatively high agreement among observers in
the study, however, suggests that much of the variation in both teacher
and student behavior is a feature of the behavior itself, .ot merely
measurement error. If this is so, the unevenness in the data presents
severe problems for the researcher who is pursuing evidence of relation-
ships between teacher behavior and student response. One example of the
consequences of extreme variability in levels of student engagement is
that the number of measurements needed to establish that teachers differ
in their ability to engage students is obviously much larger than would
be needed to establish teacher-teacher differences in more stable types

of behavior. The variability in the data of the study and its implica-
tions for research in the classroom are discussed in a separate report

and are only noted in passing here. The problems created by variability,
however, have something in common with the difficulties psychologists

face in the study of personality (Fiske, 1974, 1973) where lack of speci-
ficity in the definition of concepts and behavior (following primarily
from reliance on words) and the nature of the data establish limits on the
progress that can be made.

Multivariate Approach for Research on Teachiag

The analytic approach employed in this study enabled us to assess
the contribution of several cluscers of variables t> the dependent student
variables with which we were concerned. A multivariate approach is more
appropriate for the analysis of the complexity of the teaching and learning

process as it exists in the natural classroom.

Implicatiins for Educational Practice

Teacher Training

The results of this study indicate that teachers differ in their
abilities to engage students in learning. Specific teacher strategies
were also found :o be related to levels of student engagement. Together

these conclusions might suggest that teachers can be trained to engage
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students more effectively. Two cautionary points, however, need to be
considered in the design of teacher-training programs for the purpose of
influencing student engagement. '

Morcon (1973) attempted to train teachers to se selected specific
strategies for the purpose of affecting levels of student engagement.
Teachers were observed and their effective strategies for engaging students
were identified. A program of training was designed to increase the use
of these specific strategies. Ten students in each classroom were ob-
served for two days after the teachers increased their use of these

strategies (Rewarding Individual Achievement and Personalizes). Although

Morton showed that teachers can be assisted to change or at least to
increase the use of specific kinds of behavior in the classroom, this
change did not appreciably increase the average level of student engage=-
ment. To be sure, the variability in student behavior was such that it
would be difficult to detect average increases in engagement on a rela-
tively short-term basis; long-term effects might emerge. Her data do
not make this a likely interpretation, though it remains a technical
possibility. Thus, the results of Morton's study indicate that although
teachers can be assisted té identify effective engagement strategies and
to increase their use, this does not necessarily lead to higher levels of
engagement.

In addition, we have already noted that teachers who are high en-
gagers have individual, perhaps unique strategy profiles in the class-
room. Although there are some similarities (necessarily, since use of
specific techniques correlates with level of engagement), there are many
individual teacher differences. Likewise, patterns of strategy use differ
among teachers who are low engagers (see Table 6.1).

These two considerations do no: lead to recommendation of special
training programs to assist teachers in developing skills for engaging
students in their classrooms, at least not with respect to specific
instructional and management strategies. If it is true, as these data
indicate, that the relationships of specific teacher behavior to student
engagemeni cannot be predicted in advance without knowing something of

the paramecers of a particular instructional setting, training teachers
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in specific teaching skills (Borg et al., 1970) , while ignoring the con-
text which may support or limit their effectiveness, may miss the mark.
On the contrary, these findings suggest the manner in which the teacher
arranges the social environment of the classroom can potentially optimizo
the effectiveness of her specific techniques and her students' engegement.
Thus the planning of classroom settings can be one of the teacher's most
ﬁotent strategies in influencing her students' engagement. There is a
great need, then, to develop teacher skills in classroom social organi-
2ation which parallel those developed for teacher skills in questioning
and explaining.

Teachers might find the results of this study useful in two ways:
first, the information about the effects of global gtrategies, such as
direction of attention and group size, the relationship of physical
environment to teacher behavior, and the lack of ethnic and sex differ-
ences in student engagement would provide information that experienced
teachers would be able to use in their own ways. This could increase
their confidence in their own resources and help them select approaches
compatible to their circumstances.

Second, on the basis of our experience with teachers in the study,
we are convinced that teachers can make better use of information and
feedback about their own behavior than they can make of training programs
designed to change teacher behavior in predetermined directions without
consideration of classroom contexts or obvious individual teacher differ-
ences in behavior.

Evaluation of Teacher Effectiveness

Our discussion of the implications of the study for teacher training
is related to political pressures for the evaluation of teacher effective-
ness. The fiudings of this study suggest caution in the evaluation of
teachers based on existing research on teaching. While the findings in-
dicate that teachers can be held accountable for their instructional
behavior (see Cooley and Emrick. 1974), there is not likely to be a
universal set of k -havior which for every teacher is related to student
behavior. Furthermore, the instructional purposes and setting nust be
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taken into account in examining linkages between teacher and student
behavior. Clearly the observation of teachers for the purposes of the
evaluation of their effectiveness involves procedures which require

further development.

The Open-Space School

The findings of the study also have some implications for clussroom
and building planning. These results are conceivably of interest to
principals as well as teachers, since the planning for social organization
of the school and, to a degree, of the classroom .s a matter of joint
concern,

The move to open space from self-contained units was the major organi-
zational change in the school in which the second year study was conducted.
A great dezl of preparation had been made for this move: the school was
planned, architecturally, by a committee that included teachers and
parents. The move thus was anticipated and, for the most part, desired
by the community and the school staff.

In summary, the most important results of the move to the open-space
school were:

1. The overall relationship to student engagement was minimal,
Architectural condition accounted for some variance in Teacher-
Directed Engagement but virtually none in Material/Peer-Directed.

2. The move was related to the pattern of engagement-~Teacher-
Directed Engagement increased; engagement levels in Material /Peer-
Directed students declined.

3. Teachers tended to use large-group instructional settings less
often in open space (about a third of the time), than in self-
contained classrooms (about half of the time) in both Teacher-
Directed and Material/Peer-Directed situations.

4. The move to open space was related to the teachers' use of several
specific strategies. Some of these changes are apparently direct-
ly related to the physical arranj,emznts of the classes in the two
conditions. Teachers tended to use Moves less and Listens more

in open space. This represen-s the shift from a setting in which
the teacher moved around the room among students to one in which
the teacher established a ":teacher station" to which students

care with questions and problems (see also Resnick, 1970).

5. The use of Disciplines as a strategy declined siightly in open
space, suggesting that the g: ater visual ang spatial freedom
did not create more problems of classroom management .,
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6. The experience in open space was a positive one for teachers,
and their attitudes toward it became increasingly favorable
within the few months after the move.

7. The impact of classroom social organization was increased by
the move to open space. In self-contained classrooms, the dif-
ference between engagement level in Teacher-Directed and Material/
Peer-Directed situations was 10 percent (86 percent vs. 76 per-
cent). In the open-space condition, this difference was doubled
(91 percent for Teacher-Directed and 72 percent for Material/
Peer-Directed.

Although this is a relatively positive report on the shift to open
space, it needs an important cautionary note. Our data come from the
period of initial experience with the new setting for these teachers and
students. The scliool moved from self-contained portable units to the new
building in March, and we conducted our observations within two months
after the move. These data, then, represent the first phase of response
to open space. Informal evidence, principally from conversations with
teachers, suggest that the adaptation to open-space architecture may take
place over several months and that both faculty and students increase in
their ability to use it effectively. We guess that attitudes will become
more enthusiastic and that the initial caution on the part of some teachers
will disappear.

Our purpose is not to make recommendations about the advisability of
open space as a choice for schools and communities. There are other con-
siderations to be taken into account. One of these is the degree of pre-
planning and inservice training that teachers and staff receive before
moving to an open-space school. We believe that the ponsitive report on
our sample school was a consequence of the preparation on the part of
teachers and principal to enter the new school. Given these necessary
cautions, our conclusions may be helpful in evaluating the potential

effects of open space on student engagement and teacher behavior.

Research in Low-Income Schools—--A Proposal for the Future

This study began with a concern for the quality o{ education pro-
vided in schools serving students from minority and locw-income backgrounds.

One implication of our two-year study in these schouols was the recognition,
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supported by our data, that low-income schools are not homogeneous enti-
ties which can be characterized and dealt with in similar ways. Whether
they serve low-income or middle-income families, schools differ from one
another in the quality of education provided to students.

What makes for school-to-school differences in the engagement and
achievement of students? This is a question researchers have attempted
to answer for some time (Coleman, 1963). What the study findings strongly
suggest is that to understand academic success and failure it is necessary
to go beyond the individual teacher and her classroom to the social
organization of the classroom and of the school and its staff, and to
their relationships to the comunity i:: which the school is located.
Using the methodology of an ethnograpiic case study, Rist (1972) argues
that the social milieu of the school, which is represented by the values
and behavior of teachers and administracors, affects the environment of
the classroom and hence the educa‘ional experience of the students. The
quality of administrative leader ship, the professional ideology and ex-
pectations of the teachers for che students, and the support system for
the teaching activity by the .eachler's peers and administrators interact
to produce qualitatively difierent social milieus which may contribute to
school=-to-school differences in engagement. Hence, the third phase of
the study, were there to be one, would extend the cluster of variables to
include school districts and local schools in the existing design. It
would also probe more systematically to provide an empirical basis for

the correlates of school-to-school difference~ in student engagement.
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APPENDIX A

TEACHER STRATEGIES AND STUDENT ENGAGEMENT
OBSERVATION INSTRUMENTS



Abbreviations used on Teacher Strategies Instrument

SvC
S/N
KMM
TVS
MOV

CHO
SE
SUM

PT

SQ
CHL

CT
COM

S/L
PHY
LIS
suc

o

Stimulus, Variation, and Change
Changas Activity

Encourages Manipulation of Materials
Uses Visual Aids

Moves

Orients

Choice

States/Explain

Summarizes

Individualizes

Personalizes Task

Questions

Challenges

Gives Feedback

Constrains by Touching

Fosters Competition
Personalizes

Smi les

Touches

Listens

aacicipates Success

Recognizes Individual Achievement
Administers/Manages

Disciplines
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Abbreviations used on Student Engagement Instrument

Sex
M - Males
F - Females
Race
W - White
B - Black
M -« Mexican-American
A - Asian
0 -~ Other
MOT - Motor
E =~ Engaged
D - Disengaged
VER - Verbal
VIS « Visual

Global Assessment

R ~ Receptive

E - Expressive

P - Passive

D = Disruptive
Direction

N - Non-Task

T - Teacher

A -~ Aide

M « Material

P - Peer
Grouping

2 - Dyad.c

S - Small

L - Large
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APPENDIX B

TEACHER ATTITUDE INSTRUMENT

PART A: TEACHER QUESTIONNAIRE
PART B: TEACHER CONTROL IDEOLOGY



1.

2.

3.

-100-

Which of the following most accurately characterizes the grouping
of your homeroom students when they are working in Math? (Choose
one only)

a. My homeroom students are prouped with other students on
a school-wide basis during math instruction.

b. My homeroom students are grouped with students from
my teammate's homeroom(s) during math nstruction.

¢. The students in my homeroom are divided into groups for
math and no students from other homerooms are included in

these groups.

d. The students in my homeroom are not grouped during math
instruction.

-

Which of the following most accurately characterizes the students you
are teaching when you are teaching math? (Choose one only)

&. All students work on the same curriculum materials at the
same pace.

b. Students are divided into grouns which work at different
levels, but the students within each group work on the
same materials at the same pace.

c. Students work individually through the same materials, but
at differing paces.

d. Students are divided into groups which work at differing
levels, but students within each group go at differing paces.

4
e. Students, individually or in groups, use a\yariety of
materials and progress at their owm rates.

f. I do not teach math.
On the average, how many hours per week do you spend planning math
lessonsg?
hours/week planning by myself.

hours/week planning jointly with other teachers.



4.

3.
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Which of tue followine best describes the way you have organized math

instruction?

d.

(Choose one only)

I have sole resovonsibility for teachinz math to a specific
group(s) of students.

I share with one or more tearmates the responsibility of
teaching math to a larpge eroup of students, but each teacher
usually woerks with a srecific sub-group for which she or

he has major responsibility.

I share with one or more tearmates the responsibtility of
teachinc math to a larpe groun of students, and the students
with vhom eacn teacher works varies from day to day.

I do not teach math.

.

Vhen students are workine individually on math leasons (you are not

lecturing), which of the following descriptions apriies?

onlyz

{Check one

A student in my classroom usually is allowad to approach and
iateract vith any student in the room.

A student in my classroom usually is allowel to interact
with students in his/her workgroup.

A student in my classroom is usually expected to talk only
with students in his immediate vicinity (next to, in froat
0£. etc.) .

in my classroom usually is expected not to
anotiner student without asking permission from
another adult.

A student
talk with
ayself or

("hen students in your classroom are working individually on math
lessons, (you are not lecturing), which of the follovine most closely

describes your rules concerning student movement?

——

b.

—————

C.

(Check one only)

A student is ex~ected to ask permission 1f he/she wishes
to leave his/her seat.

A student is exrected to stay in his/her seat unless going
to an an adult for assistance.

A student is expected to as!: permission if he/she wishes to
leave tie classroom but {s free to move within the classroom.



7.

Cc.

D.

e BEST copy ,

d. A student is free to move in the classroom and may leave
the classroom (to get a drink, go to washroom) without ask-
ing permission from a teacher or aide.

How frequently do you use the following methods of wmaking assignments
in math?
A. I give the students specific assignments for the period.
Almost Very Some- Almost
always often Often . times never
B. I give the students a set of assignments to be completed by the
end of a definite period and each student chooses the order im
which he/she works upon the assignments. (This method is sometimes
called 'contracts ')
Almost Very Some-~ Almost
alvays often Nften times never
My students are working on completely individualized materials: each

child "chooses™ his task according to his/her oun rate of progress.

Almost Very Some-~ Alnost
alwvays often Often times never
I guide the students in developing their own assignments or tasks.
Almost Very ' Some~ Almost
always often Often times- never
When developiny assignments 1 solicit alternatives from my students.

Almost Very Some- " . Almost
always often Often times never

When you are teachins math, how many hours per week do your students
spend in the following types of work croups? (A rough estimate is
sufficient) In answering, please consider only experiences common
to most of your studeuts.

hrs/wk working with another teacher or myself in snall groups.
(6 or fewer pupils)

hrs/wk working with an aide in small groups. (6 or fewer pupils)
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hres/wk working with materials, supervised by teacher or aide.

hrs/wk in large groups during a lecture from myself or another
teacher.

Hrs/wk working with cross-age tutor.
9. How many of your homeroom students receive regular tutoring in math
from any of the following sources: yourself, another teacher, an aide,

a student tutor?

Number of students

10. When students are working on nmath assignments, how often do you use
the following arrangements:

a. I assign each studeut to a work partner or group.

Almost Very Some- Alnmost
always often Often times never

b. I have students warkx by themselves.

Almost Very Some- Almost
always often Often times never

€. I have students choose work partners or groups.

Almost Very SOme- Almost
always . often Often times never

d. I have students sit in assigned seats.

Almost Very Some~ Almost
always often Often times never
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Which of the followinpg most accurately characterizes the grouping
of your homeroom students waen they are working in Language Arts?

(Choose one only)

a.

b.

C.

d.

My homeroom students are grouped with other students on
a school-wide basis during Language Arts instruction.

ily homeroom students are grouped with students from

uy teammate's homeroom(s) during Language Arts instruct-
ion.

The students in my homeroom are divided into groups for
Language Arts and no students from other homerooms are
included in these groups.

The students ir. my homeroom are not grouped during
Language Arts instruction.

Vhich of the following most accurately characterizes the students
you are teaching when you are teaching Language Arts?

(Choose ona only)

All students work on the same curriculum materials at
the same pace.

Students are divided into groups which work at different
levels, but the students within each group work on the
same materials at the same pace.

Students work indivicdually through the same materials,
but at differirg paces.

Students are divided into groups which work at differing
levels, but students within each group go at differing
paces.

Students, individually or in groups, use a variety of
materials and progress at their own rates.

1 Jdo not teach Language Arts.

On the average, how many hours per 22k do you &gpend planning
Language Arts lessons?

hours/week planning by myself.

hours/week planning jointly with other teachers.
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the following best describes the way you have organized

Language Arts instruction? (Choose one only)

b.

C.

d.

e —

I have sole resvonsibilty for teaching Language Arts to
a specific group(s) of students.

1 ghare with one or more teammates the responsibility
of teaching Lanpuage Arts to & large group of students,
but each teacher usually works with a specific sub-group
for which she or he has major responsibility.

I share with one or more teammates the responsibility
of teaching Language Arts to a large group of students,
and the students with whom each teacher works varles
from day to day.

I do not teach Language Arts.

When students are working individually on Language Arts lessons

(you are
applies?

b.

c.

d.

not lecturing), which of the following descriptions
( Check one only) '

A student in my classroom usually is allowed to approach
and interact with any student in the room.

A student in my classroom usually is allowed to interact
with students in his/her workgroup.

A student in my ciassroom usually is expected to talk
only with students in his vicinity (next to, in front
of, etc.)

A student in my classroom usually is expected not to
talk with another student without asking permission
from myself or another adult.

When students in your classroocm are working individually on
Language Arts lessons, (you are not lecturing), whizh of the
following most closely describes your rules concerning student
movement? (Check one only)

A student is expected to ask permission if he/she
wishes to leave his/her seat.

A student is expected to stay in his/her seat unless
going to an adult for assistance.

A student is expected to ask permission if he/she
wishes to leave the classroom but is free to move
within the classroom.

A student is free to move in the classioom and may
leave the classroom ( to get a drink, o to washroom)
without asking permission from a teacher or aide.
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How frequently do you use the following methods of making-
assignments in Language Arts?

A. I give the students cspecific assignments for the period.

Almost Very Some- Almost
always often Often t.imes nevey

B. I give the students a set of assignments to be completed
by the end of a definite pesiod and each student chcoses
the order in which he/she works upcn the assignments. (This
method 1is so2times called "contracts")
Almost Very Some- Alumost
always often Often times never

C. My students are working on completely individualized materials,
each child "chooses™ nis task according to hic/her own rate of

progress.
Almost Very Some= Almost
always often Often times never

D. I guide the students in developing their own assignments orx

tasks.
Almost Very Somes’ Almost
always often Often times never

E. When developing assienments I solicit alternatives from my
students.

Almost Very Some- Alnost
always often Often times never
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18. When you are teaching Lanecuage Arts, how many hours per week do
your students snend in the followinp types cf work groups? (A
rough estimate 1s sufficient) In answeriang, please consider only
experiences common to most of your students.,

hrs/wik working with another teacher or myself in small groups.

(6 or fewer vupils)

hrs/wk workins with an aide in small groups. (6 or fewer rupils)
hrs/wk working with materials, sSupervised by teacher or aide.
hrs/wk in large groups during a lecture from myself or another
teacher.

hrs/wk working with cross-age tutor.

19. How nany of your homeroom students receive repular tutoring in
Language Arts from any of the following sources: yourself, another
teacher, an aide, a student tutor?

Number of students

20. When students are working on Language Arts assignments, how often
do you use the following arrangements:

a. 1 assign each student to a work partner or group.

Almost Very Some- Almost
always often Often times never

b. 1 have students work by themselves.

Almost Very Some-~ Almost
always often Often times never

¢. I have students choose work partners or groups.

Almost Very Some- Almost
always often . Often times never

d. I have students sit in assigned seats.

Always Very Some- Almost
always often Often times never
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2l. Vhen a student completes an assignment, which of these alternatives
is open to hin/her? (Check all that apply)

a. Read & library book.
b. Go to a learning center.

c. Go to game or activity cornmer (games, phonograph)
d. Work on other assignment.

e. lelp another student with his work.

f. Go to library or media center.

g. Other (please specify)

22. 7Is there & regular time during the day or week when students choose
their activity? (Check all that apply)

a. no.
b. After completing an assignment.

¢. A set time each day. (Please estimate number of hours.)

d. A set time (s) during the week. (Please estimate ¢ of Hours)

23. Suppose you Fad to move to a mew school district.

. What tvpe of school building would you prefer? (Please show your
preference by putting a "1" by your first choice, "2" by your
second choice, "3" by your third choice.)

>

"permenent portables".

“a huilding with self-contained classrooms.

3 "semti-open” building with walls between grade levels.
an open building with no walls.

« Would you like to continue teaching? (Imagine the job market
to be open and the demand for teachers is high). Check any that apply

Yes, I would like to continue teaching at a scacol 1like this.
Yes, I would 1like to continue teaching but I would like to
teach in a differeant economic or ethnic community.

Yes, I would continue teaching but I would prefer a different
level (preschool, junior high, highschool).

Yes, but I would like to become a specialist (media, EMR,
resource, reading etc.)

nnl
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No, I would become an administrator.

No, I would obtain a job in education but outside the school,
such as becoming an educational consultant or working with

a curriculum development company.

No, I would obtain a jod which would not necessarily be
related to education.

No, I would retiie, at least for a fev years.

24. How many years can a competent teacher teach in your school without
loosing effectiveness?

less than 1 year

1-3 years

4-6 years

7-9 years

10~12 years .
13-15 years

16-more years

1

25. How often do you talk informally, aside from prearranged or formal
group meetings with other teachers about...

1 2 3 4 5
at least at least at least less than
once once once once
a day a week a month a month never

a. Curriculum planning -

b. Teaching specific
legsons, classes,
or puplls

¢. Student discipline
and control

26. How often do you and your teammates discuss these subjects in pre-
arran-ed meetings?

1 2 3 b S
at least at least at least less than
once once once once
a day a week a month a month never

a. Curriculum planning —




27.

28.

=110~

BEST (0
PY AVAILABLE , 2 3 ‘ 5
at least at least at least less than .
once once once once
a day 8 week a month @& month aever
b. Teaching specific
lessons, classes,
or pupils — ——— c——
€. Student discipline .
and control — ——— ———

When you meet with school committees, or other teacher groups (but
not team meetings), how often do you discuss...

b § 2 3 4 5
at least at least at least less than
once once once once
a day 8 week a month a month never
8. Curriculum planning — ——— ——
b. Teaching specific
lessons, classes
or pupils ——

¢. Student discipline
and control

How often do you talk individually with the principal about...

1 2 3 L} S
at least at least at least less than
once once once once
a day a week & wonth a month never
a. Curriculum planning
b. Teachinz specific
lessons, classges,
or pupils

€. Student discipline
and contrel
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How often do you receive feedback and/or advice from your teammates
about your own...

1 2 3 4 3
at least at least at least less than
once once once once
a day a week a month & month never

a. Curriculum planning

b. Teaching specific
lessons, classes
or pupils

c. Student discipline
and coatrol practices

-

How often do you receive feecback and/or advice from the principal
about your owm...

1 2 3 4 5
at least at least at least less than
once once once once
a day a week a month a month never

a. Curriculum planning

b. Teaching specific
lessons, classes
or pupils

¢. Student discipline
and control practices

How much influence fo you have over your own...

1 2 3 4 5
< & consi- a moder-
a great derable ate not very
deal amount amount nuch none

a. Curriculum planning

b. Teaching specific
legsons, classes,
or pupils

€. Student control
and discipline prac-
tices
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32. How much influence do school committees, or teacher groups (e.g.,
similar grade level subject area) have over your owm,..

1 2 3 4 5
a consi- a moder-
a great derable ate not very
deal amcunt amount nuch none

a. Administration of
school rules and
tegulaticns

b. Student grading
practices

—p————  sepeessemes 000 eeeae—
——

¢. Curriculum planning

d. Teaching specific
lessons, classes or
pupils

e. Student control
and discinline
practices

33. How much influence do your tearmates have over your own...

1 2 3 4 5
a consi- a moder-
a great derabdle ate not very
deal amount amount much none
a. Curriculum planning
b. Teachinn svecific
lessons, classes,
or pupils

Cc. Student control
and discipline

practices
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3%4. How much influence does the principal have over your owm...

1 2 3 4 ) 5
a consi- a moder- '
8 great derable ate not very
deal amount amount much none

a. Curriculum planning

b. Teachins specific
lessons, classes,
or pupils

¢. Student control
and discipline
practices

35. Listed below are factors which are often identified by teachers as in-
fluencing a student'cs behavior in the classroom.

a. On the average, how would you rate the relative importance
of these factors in determinine a nuril's attention to approved
classroom activities in your classroom?

Divice 100%Z among the factors according to their importance:*
_____ physical environment and materials provided in the school
____ a student's attitudes and innate characteristics

your efforts as a teachker

the efforts of your teammate(s)

b. On the average, how would vou rate the relative importance of
these factors in determining a pupil's achievement ia your classroom?

Divide 100% among the factors according to their importance:
_____physical environnent and materials provided in the school
a student's attitudes and innate characteristics
your efforts as a teacher

the efforts of your teammate(s)
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36. Do you use a specific teachingz method in your classroom? Check any
methods whica apply in each of the following:

IN YOUR MATH CLASS IN YOUR LANGUAGE ARTS CLASS
( or Kindergarten or Reading Readiness)
DISTAR (Bereiter-Englemann) DISTAR (Bereiter-Englemann)
Glaser Method Glaser Method

Behavioral Modification
Techniques Behavioral ‘lodi ication Techniques

Other (Specify) Other (Specify)
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TEACHER QUESTIOMNAIRE - PART B

-

The followine statements are about children in general. Even though
children do differ from each other, please answer these yuestions with
the "typical' child in your class in mind.

The answering categories ara: SA=strongly agree; Awagree: Usundecided;
D=disagree: SD»stronply disagree.

Please resvond to each statement by nlacing an "x" in the category which
best describaes how you feel about these statements.

SA A U D SD

1. 1In general, schocl children should
be allowed a lot of freedom as
they carry out learnine activities.-

2. A child should obtain the consent of
the teacher before moving about in
the classroon.

3. Children are not mature enough to
make their owm decisions about

their lecarning activities.

4. Children get distracted when other
activities are goins on around them.

5. Most children are capable of being |
resourceful when left on their own.

6. Children are unlikely to learn
enough 1if they are frequently
moving about. ‘

7. Childrer should normally be en~
couraged to get information from
each otuer instead of asking the
teacher.

8. Children can learn from gpn..11
group discussion without the
help of an adult.

9. It 1s good for the child to have )
his activities scheculed for him. L




APPENDIX C

DATA ON TEACHERS' USE OF DIFFERENT SIZED INSTRUCTIONAL GROUPS,
CLASSROOM ORGANIZATION, AND SPECIFIC STRATEGIES

[

This appendix contains information on the frequency with which
teachers used different instructional strategies in their classes
and/or the relationship between such usage and other variables--
architectural condition, grade level, ethnicity, and sex.
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TABLE C.l

Teachers' Use of Group Sizes by Grade Level and Architectural Condition
(Percentage of Observation Intervals)

Grade Self-Contained Open Space

Level Dyadic Small Large Dyadic Small Large
K-1 34.3 20.1 45.6 52.3 25.3 20.4
2-3 34.3 17.5 48.1 50.5 13.6 36.0
4-6 39.5 7.5 53.0 54.6 15.3 30.1

Mean 35.4 15.9 48.7 52.1 18.5 29.4

Rdnge 11.1‘5”09 0-5409 27.3‘7200 4005-6805 02-5702 0-5302

Note: N=5 teachers for each grade level.
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TABLE C.4

Percentage of Observation Intervals by Direction of Student
Attention, by Group Size, and by Architectural Condition

Self-Contained Open Space
Group Teacher- Material/Peer- Teacher- Material/Peer-
Size Directed Directed Directed Directed
Dyadic 26.4 2.9 39.4 4.8
Small 12.5 13.5 17.1 26.4
Large 61.2 83.7 43.5 68.8
TABLE C.5

Teachers' Use of Direction of Student Attention
by Grade Level and Architectural Condition
(Percentage of Student Observation Intervals)

Self-Contained Open Space
Grade’ Teacher- Material/Peer- Teacher- Material/Peer~-
Level Directed Directed Directed Directed
K-1 73.3 26.6 63.1 36.9
2-3 59.4 40.6 64.2 35.8
4-6 58.9 41.1 44,7 55.3.
Mean 63.9 36.1 57.3 42.7

Note: N=5 teachers for each grade level.

TABLE C.6

Percentage of Observation Intervals by Direction of Student
Attention, by Ethnicity, and by Architectural Condition

Anglo Self-Contained Open Space

Teacher- Material/Peer~ Teacher- Material/Peer-
Ethnicity Directed Directed Directed Directed
Anglo 61.9 38.1 53.9 46.1
Mexican-

American 63.4 36.6 59.5 40.5
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TABLE C.7

Teachers' Strategy Use by Size of Instructional Group
and by Architectural Condition
(Percentage of Observation Intervals)

Self-~Contained Open Space

Strategy Dyadic Small Large Total Dyadic Small Large Total
Chg.Act. 1.5 3.3 4.2 3.1 2.0 4.8 4.6 3.3
Surp. 1.1 1.3 1.7 l.4 .3 .1 1.1 .5
E.Man.M. 18.6 17.90 16.3 17.2 15.8 14.4 13.6 14.9
U.Vis.A. 27.1 48 .4 44 .4 38.9 38.1 55.9 47.2 44.1
Moves 36.5 12.6 34.4 31.7 25.9 14.1 23.0 22.9
Orients 1.4 3.4 4.1 3.0 3.8 6.9 9.0 5.9
Choice .1 .1 .2 1 .3 A o2 .3
Sts./Exp. 53.8 45.0 43.9 40.5 39.6 48.2 53.5 . 45.3
Sums. 9.6 11.3 9.7 9.9 16.1 13.9 14.3 15.2
Conds. 27.2 30.4 27.9 28.1 30.1 32.1 28.4 30.0
P.Tsk. 3.4 4.2 4.5 4.0 4.0 4.2 3.3 3.8
Quest. 38.9 42,2 35.4 37.7 42.2 36.3 29.6 37.4
Chall. 3.4 3.6 4.1 3.8 4.3 4.6 3.2 4.1
G .Fdbk. 21.7 19.3 15.6 18.3 23.4 17.0 12.6 19.0
Tests A .1 .9 .6 .9 1.1 3.5 1.7
F.Comp. 1.5 3.3 2.5 2.3 3.0 2.4 2.4 2.7
Pers. 88.4 59.3 57.4 68.7 89.5 €5.6 52.1 74.1
Smiles 8.8 9.3 8.7 8.8 7.5 7.0 7.4 7.4
Touches 6.3 3.8 3.2 4.4 3.0 1.1 1.2 2.1
Listens 59.1 50.6 39.7 48.3 73.6 62.5 44.2 62.9
A.Suc. .9 .8 .7 .8 4 A o7 .5
R.I.A. 7.3 5.5 6.4 6.6 7.0 5.0 5.3 6.1
Adu. /Man. 2.8 2.1 3.3 2.9 3.2 2.1 2.4 2.6
Displ. 5.8 3.4 5.0 5.1 3.8 2.8 3.3 3.5
Percent

of Total

Intervals 35.4 15.9 48.7 100.0 52.1 18.5 29.4 100.0

Note: Number of observation instances in self-contained = 8898.
Number of observation instances in open space = 8747.
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APPENDIX D: CREATING COLLABORATIVE RELATIONSHIPS BETWEEN
SCHOOL STAFFS AND EDUCATIONAL RESEARCHERS

- | ,\\\

During the projé&t we attempted to establish structures and proce=-
dures for collaborative relationships between school staffs and project
researchers. We believed these relationships to be essential to the
conduct of intensive classroom observational research endeavors. Further-
more, the establishment of collaborative relaticnships might be considered
an integral aspect of the research process itself. The basic premise of
such an apprvach is that educational research should be conducﬁed through
joint participation by researchers and practitioners in order to produce
findings that are both theoretically and practically relevant to the
improvement of education.

The strategy for collaborative relationships evolved during a period
of two years. In recruiting teachers and schools to participate in the
study, a standard procedurc was used tov provide information about the
project and its goals and to give opportunity to principals and teachers
to ask questions about the sort of commitments that would be involved.

Each teacher who agreed to join the study was sent a memo stating what we
expected in the way of time and scheduling and presenting our promise to
provide feedback about the results of the study. We regarded these memos
as informal contracts betwcen our research staff and the teachers involved.
During the first year of the project (1971-72), a teacher feedback work-
shop was conducted at the end of the school year. In the second year
(1972-73), while the research project was located in one elementary school,
a Joint School-Research Committee was established at the beginning of the
school year to discuss research plans and their implementation. The
committee was created to facilitate the collaborative process on an on-
going basis and thus increase the exchange of ideas between the school
staff and the researchers. A teacher feedback workshop similar to the

first one was conducted in September following the second year of research.
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The Teacher Feedback Workshop

When teachers were recruited for the study during the first year,
we contracted with them to provide a workshop at the end of the school
vear. The day-long workshop was planned as a development component of
the research project and was held at Staanford on May 6, 1972, Of the 24
sample teachers, 21 participated.

Three Principles Underlying the Workshop

We used the following principles to specify conditions for providing
feedback to individual teachers based on data collected in their class-
rooms.

Principle I: Communication of research results to teachers challen-

ges the individual teacher's feelings of competence. Researchers have

not dealt seriously with the complex problems of communicating their
results to teachers who participate in their projects. Educational
research findings, especially those that relate to teaching, have impli-
cations for the individual teacher's self-esteem and behavior change.
Hence, communication of results is not merely a dissemination problem,
it also involves human relations.

The typical method of communication is one-way, through the printed
word, lectures, and films. There are two limitations to this approach.
First, teachers typically do not read research literature (Lazarsfeld and
Sieber, 1964). Second, teachers have not typically been trained with
sufficient technical competence to evaluate findings and their potential
practical applications.

Many research findings may be packaged, field-tested, and dissem-
inated with accowpanying explanatory literature. Findings that affect
individual teacher's beliefs, esteems, and attachment to specific teach-
ing techniques, however, can be difficult to accept. Thus, there is a
special need for sensitive and creative people to communicate research
findings in ways that will produce positive conseyuences for teachers and
their students.

Principle 1I: Direct teacher participation is essential for plan-

ning and carrying out changes in their own teaching. Theory and research




-128-

BEST COPY i,

from group dvnamics provide a rich base for developing strategies to in-
volve teachers in planuine their own changes in teaching. Research on
participation in decision-making indicates that persons are more committed
to and more likely to carry out decisions in which they have been involved
(Cortwright, 1968; Lewin, 1947).

The rationale for participation in the research process has been
described by Manu and Likert (1952). They suggest that personal involve-
ment decreases the barriers to using the data, while it increases the
probability that results will be understood and accepted. Involvement
also brings about the motivation to apply the resulis to the individual's
own situation. There is some evidence that teachers tend to accept and
to regard as valuable those in-service programs that are planned with
their involvement (Childress, 1969; Dutton and Hammond, 1966).

This principle operates most clearly in the concept of the British
"teacher center" (Bailey, 1971). hese centers are based on the tenet
that fundamental educational reform will come only through those who
have the basic educational responsibility--the teachers. Furthermore,
teachers will take change seriously only when they are responsible for
defining their own educational problems and receive help on their own
terms.

Principle III: Attention to individual differences in research on

teaching increases the probability that results will have practical

value. Teachers hav: repeatedly pointed to their personal style of
teaching or "bag of tricks" as an explanacvion for success in the class-
room (McCauley, 1972; Marram, 1971), and researchers have outlined
reasons for the great variability among teachers in instructional activ-
itiecs (Bedwell, 1965; Lortie, 1969). The body of krnuwledge and skills
that is transmitted in teacher~training programs is not well defined.
dﬁ%c teachers enter the classroom, with the possible exception of the
open-plan school or teaming, they rarely observe their peers at work
(Meyer et al., 1972).

Researchers on teaching, however, have tended tn ignore individual
variations in teacher behavior. 1In his review of teacher variability

within and between special curriculum prcgrams, Rosenshine (1970) notes
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that there are few studies dealing with this problem. Furthermore, the
generalizability of the results is limited by the small number of teachers
involved in the studies and the disparity of the observational systems
used.

The line of analysis of individual differences suggested by Sidman
(1960) has promise for linking research and practical applications.

Sidman postulates that subject variability is derived from differences in
the functional relations between a behavior and its controlling conditions
for each person. Thus, the shape of a curve based on group data may
indicate that a specific behavior increases as some independent variable
incrcases. Examination of the individual data, liowever, indicates that
each subject reacts maximally at different values of the independent
variable. 1In cases like this, application of group results to individuals
may be 2rroneous. Furthermore, when we are suggesting changes in individ-
ual behavior, group results can be simply misleading.

In communicating with teachers about their own behavior and its
effect on students, the individual data analysis suggested by Sidman
(1960) has potentially useful consequences. Teachers can use their re-
sults as a basis for understanding what they are doing and for planning
for changes in their behavior. They can make these decisions on rela-
tionships found for their own behavior, not on generalized relationships

which may not apply to them.

Format of the Workshops

The two teacher feedback workshops were similar in format.  There
were morning and afternoon sessions, the first of which covered the aims
and procedures of the project. Detailed descriptions of the observation
instruments were also presented. A report of findings based on analysis
of group data was presented to provide a context for understanding the
individual data analysis, which was given to teachers in the afternoon
sessions. Results were presented in nontechnical language with a heavy
reliance on graphics to illustrate specific points.

In the afternoon sessions, all teachers received individualized

feedback from trained feedbackers. Procedures had been developed by the
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project statf to utilize videotapes as a means for discussing individual
data analysis based on classroom observations. Questions covered for
group data in the morning session were applied to the individual teacher
data: What strategies do you use most often? What strategies do you use
least? Which specific strategies appear to have the most impact on
student engagement in your class?

There is some evidence from teachers' responses to a questionmaire
at the first workshop that the findings presented had positive conse-
quences for their teaching behavior. Of the 17 teachers who answered
the questionnaire, 16 reported they had learned something new about theiz
_eaching,.12 thought that they should change some of the ways they teach,
and 16 said results and discussions in the workshop could really help
teachers to change their behavior. Sixteen of the teachers thought that
the results would be useful to classroom teachers in general, and all
replied that they believed educational research can produce knowledge
useful to teachers.

The teacher feedback workshop, then, served to involve the sample
teachers and research staff in an exchange process in which teachers
received feedback about their classrooms while the researchers gained
feedback on their findings. Teachers became engaged in the process of
providing alternative interpretations related to some puzzling results.
The first workshop was productive cnough to stimulate the creation of a
means to "institutionalize' the exchange into a group which would meet
regularly during the research project in its second year. This group

came to be known as the Joint School-Research Committee.

Joint School=Research Committee

When the staff of the elementary school was approached for their
participation in our second-year study, a means of involving the teachers
in the research process was proposed. A group of representatives from
the research and school staffs would meet regularly for two purposes:
to review research procedures, including the examination and clearance

of observation instruments, questionnaires, interview schedules, and
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other data-gathering devices; and to discuss potential areas for research
which reflected teachers' interests and concerns. The two purposes were
intended to provide mutually beneficial outcomes for both parties. Some
teachers would become acquainted with the problems of carrying out re-
seéarch, while the discussions could potentially direct the researchers

to problems in the school setting.

The Joint School-Research Committee met monthly during the school
year. Staff representatives from the school included the principal,
teacher representatives from grade levels K-3 and 4-6, and a representa-
tive from the nonclassroom specialists. The teachers were selected by
the principal as part of their assignments to school committees. The
research staff was represented by one of the project investigators, a
research assistant, and a representative from the observer team. The
committee agendas indicated that the first purrcse set forth above was
the primary subject of each of the monthly meetings. Plans for various
research procedures were presented by the research staff. The school
group made recommendations about scheduling, the administration of ques-
tionnaires and interviews, and gave feedback on the construction of the
Student Engagement Instrument. The meetings lasted an hour but this was
not adequate time for the full discussion of research issues and questions
which concerned the school staff. Furthermore, the teachers were involved
in many tasks related to changing from self-contained to open-space
classrooms. Hence, the committee served mainly as an administrative and
facilitative group in the implementation of the research plans.

In retrospect, however, the committee was essential to the success-
ful completion of the study. The change in school setting from self-
contained tc open-space classrooms was one in which changes in behavior
and attitudes were required of teachers and students. Simultaneously,
teams of our project observers and other visitors were present slmost
continuously during the classroom observation periods. Given the presence
of a highly competent observer team and the existence of the committee,
many potentially troublesome situations were averted.

The two aspects of our relationships with school staffs-~the teacher
feedback workshop and the Joint School-Research Committee--were vital to
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the successful completion and quality of our research effort. One of the
more significant results of this facet of our study has been the experience
of scihool and research staffs that it is possible to undertake joint,

cooperative studies in the area of educational research.




