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Chapter 1
PROBLEM STATEMENT AND COMMUNITY BACKGROUND

Background

It is generally agreed that instructional behaviors cue student thinking and,
therefore, learning. Because of this relationship, there has been a major focus on
the development of programs and strategies to help teachers include a variety of
instructional behaviors that will, in turn, stimulate many kinds of student thinking.
Although this is exciting for the practitioner who wants to enhance learning, the
result in many schools across the nation has been a preoccupatien with the
presence or absence of specific, popular, “in” techniques. Success is measured by
such things as the numbers of teachers (a) who have received in-service, (b) who
can talk the language of the current programs, and (c) who can claim to have done
the training for Hunter’s Instructional Theory into Practice model (1982) or
cooperative learning or 4AMAT (McCarthy, 1980). What is often lost is that the
techniques, programs, and strategies were supposed to be the means, not the end.
The questions that get ignored are “What kinds of things were observed as a resuit
of using the strategy?”, “Was student learning enhanced?” and “How?”

The reason for this misplaced focus might be the ease with which one can
celebrate success when the criteria are the presence or absence of specific
behaviors. It is much more difficult to discuss and measure student thinking.
Many attempis at defining and measuring thinking have either oversimplified and
made trivial what is actually very complex or have been so abstract and

1




theoretical that they lose practical applicability. Even with these failures, there
must still be a renewed commitment to function from a clear understanding of
thinking and learning so that curricular and instructional decisions are made with
the student, not the staff developer, in mind. If students are not only to acquire
knowledge, but to process that knowledge in a disciplined-and cognitively
complex manner, we as educators must increase our understanding of learning
and change instructional and curricular practices to create a better match with this
understanding.

The Dimensions of Learning model (see Appendix A) was used as a
classification system for the various student learning behaviors that could be
elicited by teacher instructional behaviors. The results of observations done in the
classrooms of participating and nonparticipating teachers resulted in observation
graphs; Figure 1 is one example of such a graph and shows teachers A, B, C, and
D as they distribute their behaviors across five dimensions.

Teacher A represents the behavior of a single teacher whose behavior varied
from the rest of the observations. The considerable amount of time spent in
Dimension 1 was related to her negative rapport with students and poor classroom
management skills.

Teacher B is a generalization of the observations of all other teachers and
students. Note that most teachers dedicate more time to Dimension 1 at the
beginning of the year, as they begin to establish classroom routines and rapport
with students. Explicit observations in Dimension 1 are less obvious after the
beginning of the year. In the ideal the teacher should dedicate time to assisting

students in understanding how their own attitudes and perceptions affect learning.
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3
1 = Adutitudes and Perceptions
2A = Constructing Meaning and Organizing
2B = Storing
3 &4 = Refining and Using
5 = Habits of Mind
Teacher A
‘ ] 1 1
1 ZA 2B &4 5
Teacher B
(typical obscrvation)
1 |
1 2A 28 144 5
Teacher C
—
1 2A 2B &4 5
Teacher D
(the Tdesl)
1 2A 2B 344 5
Figuyre 1. Time allotment of four teachers in live Dimensions’ observations prior

to implementation of Dimension process. (Vertical axis represents time.)
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General Statement of the Problem

Classroom observations of teachers participating in the Dimensions of
Learning (“Dimensions”) project reveal a discrepancy between student behaviors
elicited by the theoretical ideal (see Figure 1) and what presently exists.
Description of Immediate Probl ntex

Willow Creek Elementary School is located in a southeast suburb of Denver,
Colorado. The current enroilment is 600 students. The community is primarily
composed of middle to upper-middle income families.

An extremely active, well-organized, and supportive Parent Teacher
Organization provides many enrichment programs for children and adults, assists
in funding program needs that cannot be secured from district and school budgets,
and maintains a parent volunteer program that involves over 200 parents annually.

The school is divided into 6 grade-level teams consisting of kindergarten |
through fifth grade. Primary teams consist of 2 kindergarten teachers and 4
teachers at each grade level, first through third. The fourth grade team has 4
teachers. The fifth grade team has 3 teachers. Each team has an instructional/
supervisory aide. This accounts for 14 primary teachers, 7 intermediate teachers,
1 teacher respectively for art, physical education, music, media, and computer; a
learning disabilities teacher, a psychologist, a half-time speech and language
therapist and a half-time instrumental music teacher. There are 11 instructional
aides, an office clerk, an office manager, an administrative assistant principal who
is also a gifted and talented resource teacher, and a principal.

Though the teachers on these primary and intermediate teams plan together,

none of them team teaches with one another. The fourth grade team has daily
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team meetings and ongoing communication with one another. Other teams vary
as to numbers of meetings and formal and informal lines of communication. One
of the four teachers in fourth grade is newer to the Dimensions program than the
other three.

The fifth grade team had one new teacher in 1990-1991 and two others
participated on the original Dimensions study team. The new teacher did not
attend the introductory after-school sessions in 1989-1990.

A primary study team was formed in September 1991 consisting of three first
grade teachers with some background knowledge of Dimensions and two second
grade teachers, one with background and the other being new to the school.

After support and information gained in study teams from September 1950
through February 1991, all but ene participating teacher used strategies learned as
evinced by classroom observations over a two-month period beginning in January
1991. There still remained a variation in the level of use from one teacher to the
next. One new teacher was not using any of the s.trategies in any classroom
observations other than those where a unit had been planned with a day-to-day
lesson plan, which she could follow. The teacher who dropped out in January
from a study team continued to use habits of mind in structuring self-evaluations
and learning logs for students but did not continue to reinforce them positiilely
even when a student clearly demonstrated them. The remainder of the
intermediate team consistently positively reinforced habits of mind (Dimension 5)
and chose to use other strategies wien they were useful in daily lessons.

Observations during planned units revealed a higher level of use of the model

as a whole and approached the ideal of nearly equal attention over time to all five




dimensions (see Figure 1). This held true in the observations of the primary

teachers.

Students in Willow Creek were heterogeneously grouped in all teams for all
subjects with the exception of reading in first and second grades. A study was
conducted in 1989-1990 that indicated that most students remained grouped with
the same students, with a few exceptions, for their entire elementary experience,
and this precipitated the change from homogeneous to heterogeneous grouping
where student groupings are changed yearly.

The staff noticed an unhealthy number of competitive behaviors on the part
of students including formation of strong cliques and a lack of empathy for other
students with miror differences. Teachers felt that some of the lower quartile
students were experiencing greater-than-normal self-esteem problems and had
few chances to benefit from the cognitive processing of the higher achieving
students. After consulting a variety of research studies, the staff decided to
change the school philosophy statement and grouping practice and institute some
interventions such as cooperative learning groups in order to reduce the negative
competitive behaviors (see Appendix B). The theme of the school became “We
cooperate with others; we compete with ourselves.”

All but two staff members were experienced teachers with at least five years
or more of teaching experience. The program was a well-articulated basic
program, but innovations had not been prevalent since the opening of the school
13 years earlier.

The principal had been in the school for five years and was preceded by

principals whose styles could be classified as amiable, but decision-making




tended toward either command decisions (those made by one person or
subcommittee) or consultative (made by one person or subgroup after receiving
information from the group as a whole). Presently, through use of staff leaders in
curriculum committees and cooperative staff meetings with participatory
decision-making, the leadership style in the school is changing. The staff has
spent time working on a decision-making model that Lelps the group define which
decisions need to be made as command, which as consultative, and which as
participatory. The choice is situational.

In the history of the school, up until 1986 not one teacher was nonrenewed
and only one was placed on evaluation. In the tenure of the present principal, a
higher standard has been set for placing teachers on tenure than was experienced
in the past.
Description of Surr ing Communi

The community is situated near a major interstate and is close to the
Denver Technological Center in Colorado. Emergency cards show that the
numbers of working parents and single parents have increased in recent
years. Many parents are middle-management employees of the technological
center, of Martin Marietta, and of oil companies, or hold professional
positions. In the recent recession, many mothers who had not recently held
jobs returned to work. The numbers of single-parent families have increased
in the last several years. A before-and-after school childcare program was
begun two years ago.

Low minority population—approximately one percent—is the statistic

reported on annual state reports. Most area dwellings are single family and town
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homes. Lack of diversity in the community has probably contributed to
intolerance of differences in students.

Willow Creek is a neighborhood school, but large enrollment has caused the
overflow of approximately 300 students to 2 schools within a 2-mile radius.
Regional ionai Contexts of Problem

Since the publication of A Nation at Risk (1983), the public cutcry regionally
and nationally has been for school reform. The apparent desert lying between the
outcry and permanent, effective instructional change is largely uncharted territory

given the current expectations of the present educational system and its changing

demographics. Fortunately, such attempts as What Works: Research About
Teaching and Learning (1986) began to establish an initial link between public
concerns and well-established educational research.

The Dimensions of Learning Model incorporates most of the findings related
to classroom instruction and many others from cited sources which were not
included in the What Works: Research About Teaching and Learing (1986)
report (see Appendix A). The path became the restructuring of the school
operation in order to facilitate teacher collegiality and learning, school climate,
high expectations, and prioritized instructional support.

Keedy, Wheeler, Hartley. Rogers, and Waldrep (1989) and Joyce, Murphy,
Murphy, and Showers (1989) experienced considerable success with models
of teacher collaboration and peer coaching. Shanker (1986) and A Nation
Prepared (1986 call for collegial relationships, reflective time, and shared
decision-making, which would result in the focus on, among other outcomes,

higher-level thinking on the part of students.
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Two phases emerge in undertaking the task of closing the gap between the

present stage of student thinking and learning and the ideal state. If instructional
behavior cues student learning and thinking (Brophy, 1979), then it becomes
necessary first to change instructional behavior. As instructional behavior
approaches the ideal (see Figure 1), student learning behaviors should be cued
which increase learning and thinking.

The first phase was to interest a group of teachers in the voluntary project,
to facilitate their learning, and to maintain the application of their learning so
that there was a permanent change in their instructional behaviors. As shown
by the study group questionnaire in 1989 (see Appendix C), even in the early
stages of implementation teachers felt that the model had some positive effects
on students. Most of the concerns expressed were related to the early stage of
the Concerns-Based Adoption Model (CBAM) model (see Appendix D)

(Hord, Liutherford, Huling-Austin, and Hall, 1987).

The challenge was to create a structure within Willow Creek that would
generate the collegial collaboration referred to by Keedy et al. (1989), Joyce et al.
(1989), and Shanker (1986). This structure needed to allow for systematic and
personal barriers to be minimized in order for change to become permanent. In
the first six months of the introductory practicum, September 1990 through
February 1991, data collected indicated that teachers had begun to understand the
model and were beginning to implement some of the strategies.

The second phase was contiguous with the first, once some instructional

behaviors changed, even though they might not completely approximate the ideal

(see Figure 1). The problem in stage two was to see if use of Dimensions




10
influenced pupil learning behaviors. In this stage, data were gathered in order to
measure the effect of instructional behaviors on student learning and thinking.
This was accomplished using a variety of measures including self-report,
criterion-referenced testing, teacher observation, teacher-made testing,

videotaping, and questionnaires. Further details in the next section clarify the

problem.
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Chapter 2
PROBLEM DEFINITION AND EVIDENCE

Probiem Background

In the school year 1989-1990, initial attempts at changinz teacher behavior
relative to the discrepancy in the problem statement were attempted. Teachers
were invited to attend study teams provided both before and after school.
Attendance was on a voluntary basis.

Twenty people attended initially. Snacks were provided, and every
attempt was made to make participants feel comfortable. A level of awareness
was created. Certification credit was provided for those who fully
participated. Initial comments were favorable. Teachers tried some of the
strategies with students and reported favorable results. One person reported a
negative opinion and negative results with students. He dropped out after a
few sessions.

The model was in early stages of development. As a result, much of the
language kept changing, and this was confusing to the group. Some people
attended consistently; others flowed in and out. Feedback related to
informational confusion, and high levels of personal concerns were expressed
on the part of participants. Meeting times were a real barrier. This experience
lead the author to the idea of restructuring the budget system and providing

study teams during the working day.
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12
Evidence of Problem Discrepancy

Using the Dimensions of Learning model (see Appendix A) as a
classification for the kinds of student learning behaviors which could be elicited
by teacher instructional behaviors, script-taped observations were made in all
fourth and fifth grade classrooms during the 1989-1990 school year. The results
of the observations are depicted by the observation graph in Figure 1. Teacher A
was unique to the group. She spent a much larger block of time in Dimension 1
because her rapport with students was negative.

Teacher B represents the typical observation for the rest of the group of
teachers and students. The small amount of time spent in Dimeasion 1 is
misleading in this case. Much of the time dedicated to establishing class routines,
establishing rapport, and building positive attitudes is more prevalent at the
beginning of the school year. If student attitudes are generally positive, less
attention is given this area throughout the rest of the year. Teacher C represents
the time allotted when instances of Dimensions 3, 4 and S were observed. In
these cases, students were engaged in such activities as problem solving or
classification, but the activity focused on the process itself and had little
relationship to extending the knowledge of the content being studied or using it in
a meaningful way.

Further observations at all grade levels, throughout the 1989-1990 and
1990-1991 school years, confirmed the same generalized picture of the student
behaviors observed in the classroom of Teacher B. Based on observations in
hundreds of classrooms over many years, the author is comfortable in making

the assumption that Teacher B typifies teacher behaviors in the classrooms of a
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large percentage of those competent teachers observed. Teacher D represents
the ideal, not in one class period, but throughout the period of time that a
specific body of information is instructed.

Dimension 1 thinking is the stage on which all learning is set. Research in
motivation (Harter, 1982; McCombs, 1986; and Weiner, 1972, 1983) indicates
that a person almost always approaches a task with a set of accompanying
attitudes and perceptions that greatly influence performance. A student with a
metacognitive message in his mind which says, “I hate math. I never do well.
There’s no sense in trying,” will achieve at a lower level than a student of like
ability whose message is “Math’s OK. I’ll ask questions if I don’t understand. I'll
give it my best shot.” A teacher who understands this, explicitly addresses
attitudes during instructional time, and teaches students metacognitive strategies
that help them to maintain locus of control will have greater results in
achievement.

Effective learners exhibit dispositions associated with critical, creative, and
self-regulated thinking. Perkins (1984), Ennis (1985), Glatthorn and Baron
(1985), Lipman (1988), and Costa (1985) cite numerous characteristics of “good
thinking.” Student behaviors in the ideal classroom should therefore demonstrate
th se characteristics. The teacher would then dedicate instructional time to
modeling, practicing, and rewarding these behaviors. A yet unpublished
dissertation by a Willow Creek teacher (Chicola, in press) further documents the
role of self-regulation in learning.

Prior to the beginning of this project, students could be observed

occasionally demonstrating these behaviors, but they could not describe them
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or metacognitively articulate their intentional choice to use them. The author
and the staff developer conducted video interviews in the spring of 1990 with
three students from each intermediate classroom identified by their teachers as
having high, average, and below-average academic progress for that year.
Students were asked a series of questions such as (a) “Do you think you are a
good thinker?”, (b) “How do you know if you are or are not?”, (c) “Do you
know anyone who is a good thinker?”, and (d) “What do they do that shows
they are?” The responses for all grou;')s were typical descriptions of people
making good grades, or able to give correct answers to the teacher’s questions.
Even when probed about parents as thinkers, they responded that parents were
good thinkers because they could “help with homework.” A few responded
with more unusual comments such as “thinkers get lots of good ideas,” or
“some good thinkers are artistic.” Few of the behaviors described in
Dimension 5 were indicated at all. One student identified for the gifted and
talented program described an instance when he had been asked to read and
respond to some material that was too difficult for him. This was the first
time in his life that he had experienced any task that was too difficult for him
to easily accomplish. The feelings he described were of panic, shame, and
withdrawal. His response to this problem showed no solutions that indicated
creative, critical, or self-regulated thinking. This reinforced the view that even
gifted students do not necessarily develop these habits on their own.
Dimension 2 addresses how students will acquire and integrate information.
The teacher must first make several curricular decisions if the presentation of the

information is to match best what we know about the mind’s processing of that
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information. A distinction should be made between declarative and procedural
knowledge because procedural knowledge is practiced distributively until it
becomes automatic, whereas declarative knowledge tends to be stored in images,
emotions, physical sensations, and linguistically.

Because students do not come to the classroom as “tabula rasa,” an
attempt must be made to facilitate their construction of meaning, connecting
previous knowledge and experiences to the new information. Such
techniques as reciprocal teaching; what do you know, what do you want to

know, and what did you learn (KWL); brainstorming; and others can assist

this process.
The information must be organized in ways that facilitate learning.
Organizing declarative information according to principles, concepts, and
facts and providing students with graphic organizers that represent the
information have proved very successful. In one social studies unit that was
organized in this way, our entire fifth grade averaged 12.08 points higher on a
district criterion-referenced test than in any of the other areas tested. The
other areas had been organized in the conventional manner. Recognition of
patterns is another strategy students might use to help organize information.
Curricula should ideally distinguish between declarative and procedural
knowledge and include activities that encourage the construction of meaning,
organization of the information, and storage in memory. Such strategies as
mnemonics, linking, peg method, imagery, and many others are known to work
and yet are rarely consistently reviewed with students in order to facilitate their

storage of information in long-term memory.
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Dimensions 4 and 5 relate very well to the concept of situated cognition
discussed by Brown, Collins and Duguid (1989). In the ideal, it is not enough for
students to acquire a body of information. If their learning situation is
constructed in such a way that they can “play” with the information, extend and
refine it, or use it meaningfully, then new connections should occur which relate
to “real life.” This thinking process is represented graphicaily below. In Figure 2,
the student has acquired some knowledge. In Figure 3, as a result of engaging in
a complex task which requires him to rethink and use the information, his initial

understanding has changed.

Figure 2. Learner Has Acquired Figure 3. Learner Knowledge
Some Knowledge as a Result of Engaging
in a Complex Task

Brown et al. (1989) do not specify the process used to construct these
complex tasks. The Dimensions of Learning model does suggest some (see
Appendix A). The instructional planning follows a flexible format in which
information is acquired during a period of several days incorporating some of the
concepts and strategies previously discussed. The long-term complex task is then
introduced. If a new heuristic is to be employed which is unfamiliar to the

students, that might be instructed. The unit of study then switches back and forth
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from the acquisition of knowledge to the practical use of that information to
complete a complex task. Toward the end of the unit of study, more time is
dedicated to the complex task.

A simple example will illustrate the process. Students are studying the Civil
War. The teacher decides what generalizations, concepts, and facts are to be
studied. Reading an historical map and using a decision-making mode] are
procedural information that will also be taught. A graphic organizer is presented
to help students recognize the basic generalization and concepts that they will
learn. They may use this organizer to take notes or add information as the unit
proceeds.

On the fourth or fifth day the complex task is presented. It may read
something like this, “’You are a member of a family on a border state during the
Civil War. One brother has joined the northern army; another the southern. You,
as the third brother are going to join one"of the two armies. Use a decision-
making model and work with your group to establish the criteria you will use to
make your decision about the choice between the southern and northern armies.
Be able to defend your decision in a debate.” The group may be given structured
goals to accomplish on each workshop day (day on which students work on task)
or may generate their own goals depending on the level of positive
interdependence or sophistication related to goal setting.

The Cognition and Technology Group at Vanderbiit (1989-1990) seem to be
working toward a similar goal with their use of anchored instruction (Brown et
al,, 1989). The videodisc technology would certainly augment the motivational

aspect for students. In both cases, students are to work through complex tasks
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that are specific to the generalizations and concepts of their content area, but
which allow considerable flexibility so that they can generate their own problems
or questions.

The ideal situation relative to the Dimensions of Learning model is
theoretical, but the implementation is specific enough that its strategies can be
practically applied in the classroom. Teacher D (see Figure 1) represents the
paradigm shift. Given the fact that all Dimensions study-team participants were
spending the large majority of their instructional time in Dimensions 1 and 2, the
question became how to move through the myriad of personal, budgetary,
political, and structural barriers that blocked progress toward the ideal.

To accomplish this paradigm shift interested teachers needed to understand
the model and overcome issues related to change. As teachers made permanent
changes in curricular practices and classrocm behaviors, the task was to record
those changes and to determine their e;ffects on student achievement and thinking
behaviors. The student changes were compared to behaviors in similar groups of
students in two neighboring schools where curricular objectives were the same.

It was an exciting and complex task, but then the contention was that
complex tasks help one to learn more about how problems evolve in the real
world and encourage the kind of thinking that assists one in extending, refining,
and using information meaningfully.

In 1989-1990, through direct classroom observations, this author became
aware of the difficulty five out of eight study team teachers were having when a
month after the initial success of trying some of the Dimensions in Leaming

strategies, only three teachers continued to use these strategies. The observations
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were followed by an informal survey. The data questionnaire (see Appendix C)
shows that the majority of teachers liked the strategies and felt that students liked
them, but they also had many personal concerns which they felt kept them from
continuing to use the strategies.

The three teachers who continued to use the strategies asked for and received
coaching from the staff-development teacher. Several months after the
observations, further conversations with teachers not using the sirategies included
comments indicative of resistance to change such as “You should mandate these
strategies for all teachers in the building,” “Are we going to be evaluated based
on the Dimensions Program?” “This is your and Debra’s (the staff development
person’s) project. We really don’t see that this is beneficial to what we are
doing,” and “Sixth graders don’t want to taik about their attitudes toward
accomplishing a task. They just want me to teach.”

By February of 1991, a primary and an intermediate study team had been
formed. Budget restructuring had allowed for half-day released time for teachers
to learn and to share with colleagues information about Diraensions. Results of a
six- month effort to remove some of the barriers experienced in 1989-1990 are
reported in Tables 1, 2, 3, and 4.

Movement to higher levels of the Concerns-Based Adoption Model (CBAM)
(see Appendix D) by individuals had a positive correlation to the more frequent

use of dimension strategies except in the case where teachers were teaching

preplanned units extending over a period of time. Of those teachers who fully
participated, most expressed being comfortable reinforcing habits of mind

(Dimension 5) in classrooms. They also felt comfortable with many of the
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strategies in Dimension 2. The other three dimensions were of greater concern.
Classroom observations done in the spring of 1991 corroborated greater use of
Dimension 5 of the model than of other dimensions.

Probable Causes of Problem

Many of the problems discussed by teachers parallel the difficulties Joyce
and Showers (1988) cited in their research. Clearly, teachers were asking for
more peer observations, practice sessions, modeling, and feedback.

The fact that there was no large block of time to work with teachers had
been a major block to the implementation of the strategies. Teachers were trying
to learn complicated information in hour blocks of time before and after school.
The time available had been barely enough to introduce the information and
model the strategies once. Teacher feedback recorded during study team
sessions indicated that this was not sufficient. Bob Marzano, advisor to the
project from the Mid-Continent Regional Educational Laboratory (McREL),
also indicated that this format needed to be changed. Keedy et al. (1989)
reported the same concerns from the teachers at Temple Elementary who were
involved in a school improvement project even though they were volunteers just
as the Willow Creek teachers were. The new study team structure alleviated
some of this problem.

Fullan (1982) indicated that the complexity of an innovation has a significant
effect on its implementation. Six months is not a long enough period to achieve
an automatic level of implementation.

Issues expressed by teachers are parallel to concerns expressed in the CBAM

model (Hord et al., 1987). Many of those teachers began at a basic level of
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personal concern. Movement was demonstrated in the six month implementation
period. The task was to continue to address levels of concern, so that positive
correlations remained between levels of concern and implementation uf the
model.

Lortie (1975) concluded that teachers were willing to change their behavior
when they recognized a benefit to their students. If this is so, then other factors
were acting as barriers to permanent behavioral changes, because there was
consensus on both study teams that students benefited from this innovation.
When the results are evaluated with more objective data, positive results should

strengthen this belief.




Chapter 3
INFLUENCES IN THE PROBLEM CONTEXT
BEARING ON SOLUTIONS AND OUTCOMES

Influences in the Immediate Problem Settin

The budgetary procedure of providing teachers with one release day per
school year was a temporary constraining factor that impeded the solution
strategy of providing a systematic structure to provide time for collegial study
teams. Because the staff has the decentralized authority to change this procedure,
it is only a temporary constraint.

Many of the strategies in the Dimensions of Learning model involve teaching
students higher order thinking skills. Standardized tests required by the district
policy for assessing student progress do not emphasize higher order thinking
skills (Costa & Marzano, 1988). The district policy is stated in Student
Achievement Testing (November 1988), from the Office of Research and

Evaluation, Cherry Creek Schools:

All students in the third through sixth grade are required to take the Iowa
Test of Basic Skills with the rare exception of those for whom testing is
unfeasible. (p. IL-R)

The permanent constraint of having to use a test that does not assess skills
that the staff would emphasize was a difficult one. The community values the
results of standardized testing. Parents moving into the area often ask what school
test scores are when considering whether to buy houses in the Willow Creek area.

Each year parents expect and receive reports on the students who took the
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standardized tests, often making appointments with the principal or with teachers
if they do not understand the results.

District leaders are taking a new inierest in authentic performance
assessment. If Bob Marzano is helping to design and implement an authentic
performance assessment of Dimensions units, it might serve as a model as the
district moves in that direction. This could be a facilitating factor, if the
movement toward performance assessment is coupled with adequate parent
communication. Though the intermediate study team spent considerable time
working on performance assessment in 1991-1992, it took the entire year for them
to experience the paradigm shift that this type of assessment represents, and they
were just beginning at the year’s end to see the strong connection between
Dimension 3 and 4 and the development of long-term tasks for performance
assessments. Change is a slow, but dynamic, process.

Teachers value students learning to think and reason as well as having the
knowledge of basic content, as reflected in the school mission statement.

What the district reports in terms of achievement does not reflect the value of
students learning to think and reason at abstract levels (Costa & Marzano,
1988).

Examination of information provided to parents does not reflect adequate
attention to this problem. In the five years previous to the Dimension project,
only one article was found in newsletters that addressed the issue at all. It had
never been addressed in any of the information recorded by the Willow Creek
School Improvement Committee. The community’s sense of high value placed on

the results of standardized testing was a permanent constraint.
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The expectation of having the progress of the Dimensions of Learning
project reported to the Willow Creek School Improvement Committee and thus
the parent community was reflected in the written goals of that committee
(Appendix E) in 1990-1991. This committee consists of one nonparent, parents,
teachers, and administrators. These goals were a facilitating factor. Staff
members did not exhibit a common understanding of how students learn, and this
was reflected in the instructional decisions they made in the classroom. This was
evinced in observations made in classrooms and postobservation conferences.
This lack of knowledge was a temporary constraining factor.

Teachers value student learning and thinking as shown by mission statements
developed collectively by the entire instructional staff. This value is a facilitating
factor.

During staff meetings, four teachers consistently responded negatively to
most suggested changes other than minor procedural changes. When this
occurred, the remaining staff uniformly did not respond and discussion was shut
off. This had been an observable behavior for at least four years. These same
fouf people openly opposed any proposed plan for change. The influence of these
four vocal staff members was a tempo-ary constraining factor. Two of them left.
The development and use of the staff decision-making model and attendant
processes have also alleviated the problem and caused everyone to have more of a
voice in decisions.

The community has responded positively in private conversations with the
principal as well as publicly in Parent Teacher Organization meetings to the basic

goals of the Dimensions of Learning model; some community members expected
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reports on its progress. A group of parents participated in four leaming sessions
related to the me el in order to help their own children at home. This class
received good reviews from participants. Parent support was a facilitating factor.

The superintendent of Cherry Creek Schools had placed high value on
this project by giving his support as well as by providing a half-time
staff-development person as a facilitator for the 1990-1991 school year. The
provision of half-time staff-development support was a facilitating factor. In
return, he was also very interested in receiving hard data concerning student
achievement. Given the current state of evaluation relative to student
thinking, this became a constraining factor. The time factor related to the
complexity of the model was another constraining factor.

Due to budget cuts, the staff-development person did not facilitate study
teams in the 1991-1992 school year. The district operated at a high level of
disorganization due to the restructuring of the central office, the rapid turnover in
the superintendent’s office (three superintendents in five years), and a budget
election in November, 1991. All of these events created demands on the principal
for time.

Inflyences in the Broader Community External to the Problem Setting

The Association for Supervision and Curriculum Development (ASCD)
endorsed a national research consortium to implement Dimensions of Learning in
selected schools. Representatives from Willow Creek attended this consortium in
order to share information and ideas with persons from these other schools. This
was helpful to our study teams as they engaged in implementation. The support

from ASCD was a positive psychelogical factor and a facilitating factor.
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The Colorado legislature strongly participated in the business of public
education increasingly during the five-year period from 1987 to 1992. Legislators
could not fund the education bill that they passed. Districts experienced
recissions in 1991 and will likely do so in years to come. Being in a yearly
position of cutting staff and budget affects teacher morale and pulls time and
energy away from instructional goals.

In addition, conservatives in many communities are somehow suspicious of
the “thinking” movement. The general tenor is another “back to the basics”
movement that emphasizes standardized tests. So far this has not been a factor,

but knowing that alternative points of view can exist can facilitate planning.
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Chapter 4
PROBLEM CONCEPTUALIZATION, SOLUTION STRATEGY, AND
PROJECT OUTCOMES

Review iter Consuyltation with

An extensive review of the literature was done to substantiate the theoretical
base of Dimensions of Learning. References and postulates related to learning
theory appear in the Dimensions article (see Appendix A).

Assuming that teacher behaviors effect student learning, the bulk of the
literature review concerned itself with (a) the change process, (b) adult learning
patterns, (c) the facilitation of the implementation of innovations, and (d)
leadership roles in staff development.

Brophy (1979) cited substantial support for the notion that teacher behaviors
effect student learning. He contends that research in this area is difficult because
isolation of one or two factors for a study does not provide the gestait necessary
to determine “good” teaching behaviors versus “poor” ones. Teaching is a
complex act of decision-making with regard to student needs and the content
taught. His conclusion is that the processes or in the case of Dimensions, the
strategies chosen and the focus that is emphasized, are related to the student
outcomes.

Joyce and Showers (1988) provided research on how teachers learn, how to
design effective staff-development programs, and systems for supporting teachers.
Research was pulled from a variety of staff-development programs.

27
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Fullan (1982) outlined four major needs that had to be met in order for

program implementation to be successful. These include “need, clarity
about goals and means, complexity, and quality and practicality of
program.” Because this is a complex model, it was examined from the
vantage point of these needs in order to assure successful program
implementation. Teachers must have a clear picture of what it is they are
expected to change. Complex innovations are more difficult to implement
than sﬁnple ones, but they tend to accomplish more even if they are not
fully implemented. The ability to break an innovation into understandable
components tends to create greater success. The quality of materials is an
important factor and may have caused difficulty in the beginning stages of
this innovation.

Fullan (1982) provided some help with the complexity of this innovation.
He suggested breaking it into more simple components. When the model was
taught strategy by strategy, teachers had a difficult time reassembling the
parts. Concentrating on one or two dimensions at a time until the automatic
level of learning was achieved was useful. Coupling this with unit planning in
certain content areas provided the gestalt necessary to maintain enthusiasm
about the entire model.

The Keedy et al. (1989, November) case study suggests that when
collegial teams of teachers are brought together voluntarily during their
regular working day to work on school improvement goals, the results can be
successful. Some consideration is given in this study to the role of the

principal and university personnel who provided support.
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Achilles and Gaines (1990) supported teacher-directed change at the school

site in their report on voluntary, school-based collegial teams. Administrators
were involved in these teams because of the significant influence of their support.
Use of released time, reduction of isolation, and increased collaboration were
factors identified by Willow Creek teachers as needs.

Murphy (1986, April) provided information that helped to define the role of
the principal as a change agent. Principal support and leadership in the study
teams themselves was tantamount to the success of this program.

Hord et al. (1987) described the Concerns-Based Adoption Model (CBAM).
This mode! attempts to explain the kinds of needs people have as they experience
the process of change, and it suggests ways of managing an innovation
successfully. Certain checklists found in the book were helpful, particularly the
one dealing with the degree to which teachers are using new strategies (see
Appendix D). |

Hopkins (1985) outlined a simple process to help teachers do research in the
classroom. The process mentioned by Hopkins {(p. 33) is a simple model by
Stephen Kemmis for facilitating research. It is a good organizer for the study team
approach. It involves planning, doing, and reflecting on what one did. Good
suggestions for easy ways to assess students are included.

Martens (1989, April) discusses frustrations and barriers similar to those
experienced by the teachers in the Dimensions group. A discussion of her
implementation of a new program by the study group helped to draw from its
members the feelings they were also experiencing and raising problems that the

group actively engaged in solving.
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Hord et al. (1987) believed that teachers experienced seven levels of concern,
which are hierarchical in nature, as they move toward major changes in the form
of an innovation. The first level is Awareness at which point teachers tend to have
a modicum of involvement or concern. This is followed by the second level,
Informational at which there exists more interest in the innovation and still little
worry regarding personal concemns. The teachers involved in the project at the
beginning demonstrated concemns in these levels. The Stages of Concerns
Questionnaire is a valid and reliable instrument that provided data about teacher
growth related to Dimensions.

Two experts in the field of staff development and learning theory were
consulted. Robert Marzano, the educational researcher and primary author of
Dimensions of Learning, suggested that teachers would have more commitment
to implementing the strategies if they were treated as professionals and became

researchers in their own classrooms. The “teacher as researcher” model discussed

in Hopkins (1985) also gave structure and accountability to those who were
released from teaching duties to participate in study teams. More time to learn
the model and discuss progress with peers was a major problem for the group.
Robert Marzano was committed to the group in terms of their feedback regarding
the model and made adjustments to language and structure based on their specific
feedback.

The Director of Staff Development in Cherry Creek School District
suggested David Hopkins’ “teacher as researcher” model to give structure to
group processes. She also suggested applying for recertification credit as an

additional incentive for the group. This request was granted.
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Planned Solution Components

Literature reviews and interviews suggested several areas of emphasis to
provide support necessary for helping teachers to change instructional
behaviors: (a) stages of concern; (b) adequate time for practice, feedback, and
coaching; (c) training teachers to be classroom researchers; (d) collegial
learning groups; (e) adult learning; and (f) structuring the implementation.

Throughout the term of the Major Applied Research Project (MARP), the
goal was to have teachers become so familiar with the model that they would
approach the ideal (see Figure 1). If they were able to master the use of the
planning guidelines and strategies in Dimensions, the prediction was that student
thinking and learning would be affected measurably. This involved several
components.

Barriers related to the teachers’ levels of concern had to be assessed and
mitigated as much as possible so that they would want to continue to practice
strategies consistently between study team sessions. The Stages of Concern
Questionnaire was used at the end of the first 6 months, and at the end of the
24-month implementation period. The author monitored comments in study
teams each time to note any concerns which might arise. In the results of the
first questionnaire, certain people indicated a propensity for not sharing
concerns. The author tried to find ways to approach these people so that their
concerns could be addressed.

The difficulty with the complexity of the model suggested several strategies
that were tried. After the six-month period reported in Tarleton (1991), more

focus was placed on Dimensions 5 and 2 because these were the ones with which
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most of the group felt comfortable. This was an attempt to accomplish the
divisibility that Fullan (1982) suggested. These teachers had feelings of
accomplishment at being close to the automatic stage, and observations revealed
their consistency of use in these two dimensions.

The use of unit planning to give teachers a picture of what instruction looks
like when all areas are utilized helped determine what strategies in the other three
dimensions needed more practice. Study teams used this to identify areas where
more instruction was needed. Teaching of the units ensured practice.

Hopkins (1985) “teacher-as-researcher” model worked well in the first six
months of implementation and was continued. More specific goal setting related
to identified needs followed each study team session so that teachers could more
specifically monitor their own progress. Another way to do this was to focus only
on language arts instruction so that teachers had a clear picture of what
Dimensions looked like in a single curricular area. This was intended to create
divisibility and also match with the school goal to improve reading instruction.

Lortie (1975) suggested that teachers will be more willing to continue to use
an innovation if they believe that it has positive effects on student learning. Two
classrooms in which the Dimensions units were taught were videotaped in April
of 1991. The results were to have been analyzed over the summer and presented
to teachers in September of 1991. This did not happen until the summer of 1992
and therefore did not contribute to teachers’ beliefs about the positive effects of
the innovation.

Student interviews took place in 1990-1991 and 1991-1992 in order to

determine student growth in Dimension 5. Performance assessments following




units were not matched with performance assessments in classrooms where

Dimensions strategies were not employed because development of good
performance assessments took much longer than predicted and will continue into
the 1992-1993 school year. Instead, retention and application tests, which were
more traditional, were used to gather data. This gave teachers and the district
more specific feedback as to student growth.
MARP Qutcomes

Terminal Objectiv

After the consistent use of Dimension 5 by participating teachers,
students in their classrooms will show growth in identifying and
demonstrating habits of mind as evinced in sample surveys and classroom
observations.

After participating teachers’ consistent use of unit planning and Dimensions
2 and 5 in their classrooms, students in those classrooms will show more specific
long-term retention of information taught as evinced by posttests.

Process Objectives

After the personal interaction and support of research study teams from
September 1990 through December 1991, study team members will show
evidence of reaching levels 5 and 6 of the CBAM (see Appendix D) related to
concerns in Dimensions 2 and 5.

After the personal interaction and support of research study teams from

September 1990 through December 1991, study team members will show
evidence of moving up on the CBAM (see Appendix D) related to Dimensions 1,
3, and 4.
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After support and information gained in study teams from September 1990
through February 1992, participating teachers will demonstrate an automatic level
of learning of strategies from Dimensions 5 and 2 as shown by classroom
observations spread throughout the implementation period, February 1991
through June 1992.

After unit planning in study teams from April 1991 through June 1992,
participating teachers will demonstrate the ability to plan units focused in specific
content areas independently and will include all five dimensions in those unit

plans.




Chapter 5
HISTORICAL ACCOUNT

Introduction

This project was designed to create permanent instructional changes within a
group of volunteer teachers. The change would approximate the theoretical ideal
described in the Dimensions program (see Appendix A and Figure 1). These
instructional strategies were designed to cue student thinking and learning
behaviors described in Dimensions (see Appendix A).

The first step was to develop an implementation plan that addressed many of
the barriers to change preventing the group from continuing to use the strategies
to which they had been introduced. The systematic plan for staff development
had previously been restricted to before- and after-school study groups primarily
on teachers’ own time and an occasional staff-development day or afternoon
when students were not required to attend school.

The Dimensions model was far too complicated to be understood and
practiced in such a time frame. The staff-development system was restructured
by changing the budgeting process, informing the community about the
importance of staff development related to the project, arranging for some
consistency in use of the same substitute teachers where possible, and acquiring
additional funding by writing grants. In the introductory practicum from
September 1990 through February of 1991, results of classroom observations and
a CBAM survey indicated that some progress had been made toward teacher
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change related to the model and its strategies. This change did not approximate
the ideal enough to affect student learning behaviors at that point in time.

The second step was to develop study teams that efficiently used the time
available and that required accountability on the part of team members for
implementation and feedback. The Hopkins (1985) “teacher-as-researcher”
model was employed. The third step was to measure permanent change on the
paft of the teachers using classroom observations and the Stages of Concern
Questionnaire.

As permanent changes were demonstrated, student behaviors were measured

using a variety of instruments including (a) self-report, (b) surveys, (c) teacher/
student interaction analysis from videos, (d) criterion-referenced tests, (e)
interviews, and (f) unit posttests.

Prior Activities to MARP Implementation

From September 1989 through May 1990, informal study teams met
before and after school to learn the strategies of the Dimensions model. The
groups were strictly voluntary. Feedback on areas of need and reactions to
the strategies they had tried are reflected in the study group questionnaire (see
Appendix C).

At that time the study group was working with Bob Marzano from the
MidContinent Regional Educational Laboratory (McREL) to assist in the
development of the model by giving suggestions for clarifying language,
modifying strategies, bringing up developmental issues, and giving other
appropriate feedback. Implementation was particularly difficult because the

model was not yet refined.
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In 1989-1990, the superintendent showed particular interest in the
development of the model in conjunction with McREL by allowing a half-time
staff-development person from Cherry Creek School District to be placed on the
Willow Creek staff that year to work on the project. The superintendent left the
district that year.

In May of 1990, the author and the staff-development person met with the
new superintendent to advise him of the objectives and the previous progress of
the project. He was interested enough to extend the staff developer’s half-time
contract for the 1990-1991 school year, but requested hard data relative to the
impact of the program on students. Teacher report and journal keeping related to
the “teacher-as-researcher” model proposed for study team were not considered
sufficient data. This put pressure on the author and the staff developer to provide
some objective evidence of student progress even before it could be demonstrated
that sufficient permanent change had been made on the part of teachers.

In the summer of 1990, budgeting procedures were finalized in order for
substitutes to be provided for study teams. Bob Marzano provided changes that
made the developing teacher manual more understandable and created a lesson
planning format and workshop approach for implementation.

Planning and Implementation: August 1990-January 1992

The implementation of this plan included (a) altering of the budgeting
procedures, (b) planning and implementing study team meetings twice monthly
from September through February 1991 and approximately every three weeks
from then until June 1992, (c) generating various communications to parents

related to Dimensions, (d) designing and using a “Dimensions” report card,

4 V

A\




38

(e) attending four ASCD research consortiums, and (f) providing demonstration
lessons as needed. Various kinds of student data were collected in classes where
observations determined that a particular teacher had mastered a sufficient
number of instructional strategies in order to influence a change in student
behaviors related to the model.

There were two major changes in the plan’s implementation. The original
data reflected members of the three intermediate teams. One person dropped out
before implementation began in August. Two new people were added to the

intermediate study team. One had not participated previously, but had been in the

building; the other was new to the staff. The most significant change was that
five primary teachers wanted to form a Dimensions study team in the fall.

Five other primary teachers formed a Literacy Plus study team. Literacy Plus
is a reading, writing, and vocabulary instructional program written by the
developers of Dimensions. It includes strategies from the Dimensions program
that are most applicable to language processes. This study team was to have been
facilitated by a staff developer and coauthor from McREL. In November,
MCcREL’s grant configuration changed, and she was not able to continue to
facilitate this group. The author, being the only resource person at Willow Creek
knowledgeable enough to facilitate this group, took over responsibility for its
progress as well.

With two Dimensions study teams, the author split the responsibility for
planning with the half-time staff-development person who then took the more
experienced intermediate study team. The author took responsibility for the

inexperienced primary team because the author had the primary teaching

T(‘“
L_"tl'




39
experience and the staff-development person did not. In August the staff-

development person went on parenting leave through October. She came for
study teams but was not available to the intermediate people for demonstration

lessons and coaching on a daily basis.
August 1990

On August 16 and 17, the author met with the intermediate study team to
plan for the coming year. The two newest members were not present for the
meeting nor was the staff developer. The fifth grade teachers agreed to work on a
report card that incorporated habits of mind and brought attention to other
components of the program. Both fifth and fourth grade teachers agreed to
emphasize habits of mind at the back-to-school night in September by working
with parents to make them aware of habits of mind and involving them in setting
goals for their children for the upcoming school year.

Some strategies in Dimensions 3 and 4 were reviewed and others were added
to the agenda for future meetings. Both groups agreed to use Voyage of the Mimi
I and I, an interdisciplinary unit that depends on the integration of computers, as
a vehicle for trying the Dimensions strategies they had previously learned.
Considerable time was spent going through the manual determining where
Dimensions strategies were most appropriate for instructing the content.

On August 22, the author met with the primary study group. They began
a review of the habits of mind and decided which one they would emphasize
in their classrooms before the next study team meeting. One member was new
to the school and others presented thei} perceptions of the Dimensions

program and why they were interested in forming a study team this year.
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Comments indicated that they were at Awareness or Informational stages of
concern (see Appendix D).
September 1990

On September 14, the author met with the primary study team. Teachers
reported working on restraining impulsiveness with students. One member was
working on “thinking about your thinking” with her students. The group
reviewed an overview of the entire model and the purpose for each dimension.
The group practiced some Dimension 1 strategies to use in the classroom.

On the same day, the author observed the intermediate study team in the
afternoon. Members felt good about the back-to-school night conferences with
parents. Fifth grade teachers worked on the report card. Teachers expressed
concern about not enough time to plan the Voyage of the Mimi unit and about
lack of expertise to do so. The staff- development person promised to put a unit
together for teachers to work through as a model for future units.

October 1

On October 12, the author met with her study group to follow up on the
Dimension 1 progress and habits of mind. Self-regulated habits of mind were
discussed and added to the “will try” list.

In Dimension 2, strategies KWL, brainstorming, and reciprocal teaching
were demonstrated. Discussion ensued as to how they assist students in acquiring
and integrating knowledge. Each person decided what to do before next time.
The rest of the group who had some background with the Dimensions model
assured the new staff member that it was all right to feel confused and

overwhelmed. The author used this as an entrée into a discussion about the case




41

study of the teacher who had implemented the new science program (Martens,
1989). A discussion of personal concerns seemed to help the members express
feelings.

On October 12, the intermediate study team met with the staff-development
person. The author attended a district meeting and missed that team session.
Members of the team came to the author individually to complain that the study
team agenda was beginning to look like it reflected the needs of the staff developer
rather than those of the team. The author discussed this with the staff developer.

A plan was suggested.

On October 25 the fifth grade worked on the new report card. The fourth
grade worked on a science unit to teach as a team. The author gave input into the
discussions related to the report card. The staff-development person worked with
the fourth grade to develop a unit on the solar system using all of the five
dimensions.

November 1990

On November 7, the author met in the moming with the primary study team.
They shared successes with the habits of mind strategies and Dimension 2
strategies, and discussed revisions in reciprocal teaching. Examples of student
behaviors were shared. A format for planning units was introduced. An example
of planning a simple primary unit was demonstrated to the team. The team worked
together in grade-level pairs or triads to begin to develop their own units. The
author worked one-on-one with the new staff member and assisted each small
grade-level group. The result was a unit that could be tried in the classroom. First

grade worked on a space unit. Second grade worked on a unit related to ranching.
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The author could not attend the meeting of the intermediate study team again
due to district meeting conflicts. Intermediate team members voiced complaints
after the meeting that though units were beginning to be written, they were being
done so that the staff developer could get student assessment results rather than
being dictated by the group needs. The author met with the staff-development
person about some of the concerns expressed.

December 1990

The intermediate study team meeting on December 6 was more interactive;
members discussed units in progress and gave constructive feedback. The staff-
development person had been back from parenting leave and in the building
working with team members for over a month. She had been supplying them
with materials and suggestions for new units. She had been doing model teaching
in the classrooms.

The primary team members expressed the view that they were better able to
put the pieces together by building units and receiving feedback from the author
than by concentrating on individual strategies. If a review were needed, the team
would stop and work through the strategy and then return to the unit planning.
Feedback in December focused more on the impact of the units on students and
on management concerns, than on learning more strategies.

January 1991

On January 17, the primary study team met to discuss the results of their
units. The latest social studies unit, which had previously been a study of Mexico,
had resulted in a study of how people adapt to their environments. The

culminating activity required the students to create a decision-making matrix with
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criteria to help them decide where among several places in the world they might
choose to live. The first-grade teachers were amazed that their students were
capable of performing complex processes at that grade level.

The second-grade teachers had mixed reviews on their health unit but
were very pleased with the new strategy for helping students store concepts in
long-term memory by involving them in “vocabulary theater.” One teacher
felt that the concept attainment method for introducing a lesson worked well
to help studenis clarify a concept, and it was motivating.

A principal’s meeting pulled the author out of the afternoon intermediate
meeting. One member of the intermediate team had dropped from the study team
because of conflicts between the subject matter of the units being developed by
the team and the units she need>d to produce due to receiving several innovative
grants. The rest of the team was working individually on fourth and fifth grade
science and social studies units appropriate to their own grade levels. These
included Colorado history, the American colonization, the universe, and
ecological systems.

Feb
On February 1, the primary team met and reviewed strategies from

Dimensions 1 and 5. The self-critic strategy was demonstrated, and examples

were generated from the team members’ personal experiences to introduce
creative habits of mind. Other obligations again prevented the autﬁor from staying
for more that thirty minutes of the intermediate team’s session.

On February 8, 9, and 10, the author, staff developer, and a teacher from

Willow Creek attended the ASCD consortium in San Francisco. The teacher




produced a report for the consortium which reported her involvement in
Dimensions 2 and 5 (see Appendix F). Her report, as well as those of others at
the consortium, revealed positive exarnples of the effects on students. The reports
were shared with the remainder of the study team members.

March 1991

No study teams met in March. It had been announced that the school was
going to undergo a major remodeling project over the summer, and time was
dedicated to finalizing blueprints and plans for packing and moving everything in
the building by the last day of school when demolition teams would arrive.

The author demonstrated the self-critic strategy from Dimension 1 in all four
of the second grade classrooms. Observations were made in all classrooms of
members of both study teams and individual postconferences focused on
Dimensions strategies.

One of the fifth grade teachers had been working on her dissertation topic,
dividing her math students into heterogeneous cooperative groups. Her purpose
was to test the best combinations of Dimension 1 and Dimension 5 self-regulated
strategies. One group was given regular instruction in math problem-solving
techniques and served as the control. Group 1 was given regular instruction along
with additional instruction and practice with attitudinal strategies (see Appendix
G) related to improving positive attitudes related to math problem solving. Group
2 was given regular instruction along with task strategies (see Appendix H)
related to metacognitive goal setting and self-regulation. Group 3 was given the
same math instruction along with the attitudinal strategies paired with the

metacognitive goal setting and self-regulation strategies. Both of us had
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hypothesized that the third group would show the best growth. As we
conferenced about her findings, it became clear that the second group showed
significant growth over the other two categorical groups (see Appendix I).

This deviated from our original prediction that attitudinal strategies paired
with the metacognitive goal setting and self-regulation strategies would
produce the strongest results. We did not know whether all groups had been
contaminated by instruction earlier in the year concerned with attitudinal
strategies or whether the success factor built into the concentration of time on
metacognitive strategies created the difference. Results confirmed the
importance of including self-regulated task behavior along with math
problem-solving instruction. Although the sample was only 82 students, the
instruction could be controiled by having all of it done by one person. This
study, Chicola (in press), is well worth replicating.

Observations and postconferences with three out of the four fourth-grade
teachers revealed competency with strategies in Dimensions 1, 2,and 5. In
Dimension 3 they were most comfortable with classification and comparing. In
Dimension 4 they were most comfortable with decision-making. Most still
admitted that without planning an entire unit that forced them to include complex
tasks in Dirnenéions 3 and 4, their inclination was still to revert back to
Dimensions 1, 2, and S for everyday instruction.

This was progress. Students were consistently using the language of the
habits of mind and pointing out when either the teacher or other students were
demonstrating these behaviors. This was happening whether the observation was

announced or unannounced. The fourth teacher was not employing the strategies
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except when she was instructing a science or social studies unit that had been
planned by the team; even then, Dimension 5 was not reinforced with students.

Science and social studies units planned by the team were consistently
incorporating the combination of time related to the ideal. These units were
taking from 6 to 8 hours to plan, but once planned, teachers remarked that they
were easy to instruct, and they felt that they were increasing the students’ abilities
to store information in long-term memory and their abilities to make new
connections using the learned information.

The primary observations and postconferences revealed aimost identical
information. Teachers were also experiencing difficulty in modifying many of the
strategies in Dimensions 3 and 4 so that they could be appropriately taught at
primary. It was inore a question of the amount of time it would take for the group
to work together to do so than a belief that these strategies were developmentally
inappropriate for their grade levels. Two of the primary teachers were less
consistently reinforcing the habits of mind in announced and unannounced
observations than the other three. Students in these classes demonstrated fewer
instances of these behaviors than in the cther three classes, during observations in
December 1990 and January through March 1991. -

April 1991

On April 4, the intermediate study team met. The discussion was around the
new unit planning format developed at the February consortium. The teacher
representative from the consortium took the group through the format while
beginning to develop a new unit for their team. Members brought resources for a

Colorado history unit, and the group worked together using the form as a tool.
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The group discussed the possibility of involving the entire staff next year in
implementing habits of mind (Dimension 5). They agreed that this would be
advantageous for all students and not difficult to implement with staff as a
separate element. The best approach for introducing it to staff seemed to be
testimonials. The group was willing to share its own experiences with the rest of
the staff.

The group decided how data were to be collected relative to student growth.
One fourth grade teacher and one fifth grade teacher consented to being
videotaped doing several lessons. These videotapes would be analyzed by an
cutside evaluator from the University of Northern Colorado along with two
videotapes of excellent teachers from a neighboring school with students
comparable to those in Willow Creek as related to standardized test scores on the
Towa Test of Basic Skills (ITBS), socioeconomic status, and ethnicity.

The entire group would supply responses to questions related to specified
science and social studies units dictated by district curriculum in astronomy
and American colonization. Two other schools with comparable student
populations agreed to supply written responses to the same questions from
their students.

The group began to discuss ways of building in better assessment of students.
Performance assessment was discussed. The group decided to investigate more
about the assessment issue and to consult with Bob Marzano about providing
some assistance.

On April 12, the author observed one primary study team teacher to
provide her with feedback on a unit she was trying. That same day, the author
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did a three-hour presentation at Holly Hills Elementary School, because
teachers there were interested in hearing more about the Dimensions project.

On April 16, the author did a follow-up observation with the same primary
teacher. Modifications were discussed to improve student responses. That
afternoon the author met with the entire first grade team to set the agenda for the
next primary study team.

On April 18, the primary study team met and worked through the new
planning format in connection with a new unit. Teachers also discussed the
comparison between Dimensions and the Literacy Plus program and were
astonished by their understanding of the development of that program as it related
to the Dimensions model.

Each teacher planned her own reading/writing unit using elements from the
five dimensions and additional strategies from the Literacy Plus program. (Bob
Marzano had developed the Literacy Plus program.) Literacy Plus is a
literature-based program with 2 whole language approach. Strategies in the
program match strategies in Dimensions 2, 3, and 4 of Dimensions. They are
directly related to the reading/writing process. Group members brought in
literature that they intended to use with their students and examined various
books to determine which strategies best matched those needed by students and
which were emphasized by the literature chosen.

The group also worked on a restructuring idea for reading instruction in the
school year 1991-1992. This involved using the learning disabilities teachers and
the specialist teachers (physical education, art, media, and computer teachers) to

pull out half of their students during the first two half-hours of the day. The
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special teachers would be initiating a reading enrichment program with half of the
students in first and second grade while the first and second grade teachers could
work with small groups of students in reading.

Students would be identified for these groups as early, emergent, and fluent
readers and would concentrate on semantic, syatactic, graphaphonic, and
metacognitive Strategies that would improve their reading abilities. The groups
would be flexible and have the advantage of as near to one-on-one instruction as

possible. This structure had three main purposes: (a) to provide early intervention

so that all students would be on grade level or better by third grade, (b) to create a
love of reading in students, and (c) to make sure that heterogeneous grouping of
students for reading and writing was occurring for the rest of the school day,
thereby eliminating the basal reading groups.

On April 26, both intermediate and primary study teams met. The
intermediate team met without the author to continue the work begun at the
previous meeting. The primary group met to discuss issues related to
preassessment of the first and second graders in the fall and agreed to use
Marie Clay’s Concepts of Print for early or non-readers, a Slingerland test for
graphaphonic skills, a reading record to determine strategic strengths and
weaknesses, and a reading inventory. Students would be assessed after the first
two weeks of school on a one-on-one basis. Learning disabilities teachers
would assess students whom kindergarten teachers had identified as being
possibly at-risk.

Considerable time was spent making decisions about logistics. Would

students this young be able to move throughout the building quickly and in a
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manageable way? Was 30 minutes enough for each group? How could the
specials teachers be brought into the process? How could we help those members
of the first and second grade who had not been teaching strategies to understand
the difference between skills instruction and reading strategies related particularly
to Dimension 2? These and many other questions occupied the team’s time.

For the first time, teachers who had not been on the Dimensions team met
with those who had been working on the Literacy Plus study team. The

difference in the two groups was that though the Literacy Plus group had an

understanding of some of the strategies in the program, they had little to no
understanding of how they encourage students to do higher order thinking, to
organize information, to construct meaning, or to store information in memory.
Not knowing this information themselves, they were certainly not able to
articulate this to students. The Dimensions study team could clearly understand
why the strategies were included in the Literacy Plus program because of their
theoretical background.

On April 29, the author observed one of the primary teachers to give
feedback on the literacy lesson planned in study team. Students showed evidence
of habits of mind in restraining impulsiveness, in planning, and in being sensitive
to the feelings and level of knowledge of cthers.

May-June 1991

On May 23, the author observed in the classroom of one of the primary
teachers to give feedback on a literacy lesson. Informal lunch meetings were held
with both intermediate and primary study team members to finalize goals for next

year.
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Posttests were gathered in the Willow Creek fourth grade and the matched

school’s fourth grade related to the circulatory system and the solar system. Fifth
grade tests in both schools were gathered related to colonial America.
Much of May and June was spent preparing to pack, label, and move every

piece of equipment and material in the entire building in preparation for summer

remodeling.
uly 1991

In the last week in July, ASCD held the last research consortium in Boulder,
Colorado. All fourth grade members of the intermediate study team attended
along with two members of the primary study team. Discussions centered around
assessment, grade-level examples, unit planning, and general sharing of
experiences. Many people favored the unit-planning method as a way to insure
that the five dimensions were included in their teaching.
August 1991

The intermediate study team met on August 22 to work on unit planning for
the new year. They also saw a need for investigating new assessment tools that
would assist in gathering data about student progress related to learning/thinking.
This was set as a goal and the remainder of the time was spent developing a new
social studies unit planned with the unit planning guide.

The primary study team which now consisted of people who were in the
Literacy Plus study team and the Dimensions study team worked on the
details of restructuring how and when reading and language instruction
would be delivered in the school. Some members were still confused about
the difference in strategy-based instruction and skills instruction. A plan
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was developed, along with some preassessment tools that the groups agreed

to use.
September 1991

On September 5, the primary group met again after having tested the first and
second graders. Problem areas were discussed. Students were classified as
beginning, emergent, and fluent readers. Strategies were identified to help
improve the reading for each group. Dimension 3 and 4 strategies were to be
included for each group. There was far less understanding of the necessity of
using Dimension 3 and 4 strategies from those teachers who had not been on the
original Dimensions study team than from those who had been.

On September 13, both primary and intermediate study teams met. The
intermediate study team had a presentation on performance assessments from the
district director of curriculum and instruction. The primary team continued to
work on the issues raised at the previous meeting. The author observed two
intermediate study team members and provided feedback.

In the last staff meeting of September, members of the primary and
intermediate Dimensions study teams gave testimonials to the staff related to
habits of mind. They proposed that the entire staff begin to introduce and
reinforce habits of mind in their teaching. By consensus, the staif decided to
implement habits of mind school-wide for the 1991-1992 school year.

Qctober 1991

The author met with Bob Marzano, the primary developer of the Dimensions

of Learning program, on October 10 to discuss reading assessrient and

performance assessments related to Dimensions. He had developed standard

.
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rubrics for each area of Dimensions 3 and 4 to be used in performance
assessments of these areas. On October 11, the author gave a habits of mind
workshop so that teachers who were unfamiliar with the habits of mind could
begin to include them in their teaching.

During October, five observations were made of teachers in Dimension
study teams. With the exception of one class, studernits showed an
understanding of some of the habits of self-regulated learning. In
observations of other classrooms, little evidence was seen of instruction of
habits of mind.

On October 25, Monte Moses, Director of Curriculum and Instruction,
met with the intermediate study team to discuss implementation of
performance assessment. The team agreed to try a performance assessment
designed around a research project. Students were asked to ask a thoughtful
question that they wanted to answer, to research the question, and to develop
a visual, oral, and written presentation in two days. Part of the performance
standards was working in a self-regulated manner. Teachers were to play the
role of coach and evaluator. The team agreed that the fifth grade teachers
would try this with their students first and then provide feedback to the
fourth grade teachers.

On October 28, members of the intermediate study team met with the
learning disabilities teachers and the media specialist to make some decisions
about the students in the learning disabilities program. They decided that the
standards for the performance assessment would remain the same, but that the
learning disabilities teachers would provide the coaching for these students.

2
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Observations were made this month of four teachers on intermediate and

primary study teams. Updates regarding progress of the staff in
implementing habits of mind were done in two staff meetings.
November 1991

Parts of two staff meetings were dedicated to progress on habits of mind.
The fifth grade teachers conducted their first research performance assessment.
The primary team did not meet. A team from ASCD interviewed the author and ——
all members of the original Dimensions study teams to determine their individual
reactions to the model. Comments were positive and teachers were able to give
specific personal examples of the effects of the model on their students.

Dec 1

On December 11, a video team from ASCD taped in classrooms of two
members of the Dimensions study teams, one primary and one intermediate
teacher. The tape will be produced by ASCD for distribution in fall of 1992.

Four observations were conducted by the author in classrooms of study team
members during December. Several staff members not involved in the
Dimensions study teams asked for demonstrations of introducing habits of mind
in their classrooms.

On December 19, the intermediate study team met to discuss the results of
the first performance assessment. Much discussion ensued related to students with
learning disabilities. The decision was still to remain firm with the same
standards for all students. There was much discussion about how to make
improvements in the process. The third grade teachers, who had not been

involved previously, were invited to attend. Grades three through five agreed to
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try their own versions of the performance assessment and meet when they were
finished to discuss the results.

The author had interviewed an entire classroom of students in the third grade
last year relative to habits of mind. This class had no prior exposure to “habits”
and the answers to the questions were indicative of no exposure. This group was
evenly distributed to four classrooms in the fourth grade. The author
reinterviewed the same students to determine if there had been a change in their
responses. Results are discussed in Chapter 6.

January 1992

On January 10, the primary study team met to discuss progress. Some of the
members decided to use new reading materials which would facilitate the strategy
instruction. Three team members were still confused about the role of skills
related to strategy instruction. Teachers taped all students who were still
considered deficient in reading. The group analyzed each tape for strategies that
were lacking and gave each other suggestions. Many suggestions centered around
metacognitive problem-solving in reading. A date was set for another meeting
when the new materials would be available.

On January 13, the intermediate study team met to refine the standards and
rubric for the intermediate pérformance assessment. The team decided to
delineate each habit of mind separately on the 1992 standards rather than just
stating, for instance, self-regulated behavior.

The author spent an afternoon at Evergreen Junior High introducing a group
of teachers to the Dimensions model. They were interested in pursuing it as a

planning tool for improving thinking skills for at-risk students. The author

Ri,

(¥4




56
continued to observe in classrooms of teachers on the study teams to provide
feedback.

February 1992

The author conferred with Charles Fisher, the Dimensions program evaluator,
about his progress. He had not completed his analysis of the videotapes, but
indicated preliminary results were positive. The author met with Bob Marzano,
the primary program developer of Dimensions, to assist in blind scoring of some
of the posttests from last spring.

The School Improvement Committee met to review all testing results for
Willow Creek including results from some of the Dimensions data. A goal was
set for the 1992-1993 school year to coordinate an effort between parents and
teachers around habits of mind (see Appendix J). Observations of study team
members continued.

March 1992

On March 11, the intermediate study team met to discuss the results of the
second performance assessment. Third grade team members made significant
modifications in their process and divided the tasks that students would perform
into three distinct mini-tasks, because students were experiencing difficulty with
the complexity of the original task. Teacher observations continued.
April 1992

The primary study team met cn April 8 to decide about end-of-the year
evaluations of student progress and record keeping. Plans were deveioped for the
1992-1993 school year. Materials had not arrived, so an in-service date was set

for May.
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The intermediate study team met on April 30. Members discussed the
paradigm shift that the complex performance tasks had made relative to their
teaching. One teacher summed it up in an analogy. “I took a sailing class once. I
scored extremely high on an on-shore test related to sailing. It was a very
different matter when I was in the middle of the lake and had to right an
overturned sailboat. I think this is the experience we and our students are having
with performance assessment.”

The group agreed that because teachers had no clear standards for writing,
students probably did not. The task was to gather excellent examples of student
writing at each grade level and to use these to develop a rubric and standards for
writing for the 1992-1993 school year. A performance assessment task had been
developed for students previously, but standards were not clear enough that
students could self-regulate their progress. A meeting time was set for May to
begin that task.

May 1992

The author met with Bob Marzano, the Dimensions program developer, to
finalize the results of the previous assessments. Students on the fourth grade team
were given the math concepts subtest of the Iowa Test of Basic Skills to
determine if there was a significant difference in these scores in classrooms wheze
Dimensions strategies were taught as opposed to those where they were not.

The intermediate study team met May 15 to work on standards and a rubric
for the writing performance assessment. The primary study team met fer an
in-service related to new literature materials and also worked on the same writing

goal that the intermediate team was working on for the 1992-1993 school year.
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Students in the fourth grade were given the math concepts subtest of the
ITBS. Results were analyzed to see if differences existed between groups who
have teachers using Dimensions strategies and those who do not.

June 1992

The author spent this month doing a final analysis of the data and planning
for the next year. Fortunately, there were no plans for remodeling the building
again or restructuring the central administration. The CBAM questionnaire was
readministered to some members of the primary and intermediate study teams
who had originally taken it.

Addition jcum Activiti

On August 21, 1990, the author met with Bob Marzano and Charles Fisher.
MCcREL would provide the funding for Charles Fisher, a researcher from the
University of Northern Colorado, to videotape two classrooms at Willow Creek
and two at a school with a similar popuiation of students. The subject matter
would be similar since both schools were required to teach the district curriculum.
Charles Fisher’s job was to analyze the data to determine if there were differences
in student behaviors or student/teacher interactions between the classrooms where
Dimensions was implemented and those where it was not. The decision was
made to do this as close to the end of the school year, 1990-1991, as was feasible
in order to provide teachers with as much time as possible to make some
permanent instructional changes. On September 5, the staff developer and the
author met with Bob Marzano to discuss various forms of assessment including
performance assessment. He had received a federal grant to develop a model for

authentic assessment and thought that Dimensions could provide a framework if
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the school could supply the content and expertise of student capabilities at various
grade levels. The staff developer and the author used this time to update each
other on the progress of both teams and to confer on directions for the future. The
staff developer agreed to lead the next intermediate study team.

On September 6, at the large meeting of all parents and teachers, the author
introduced the concept of habits of mind and demonstrated the usefulness of a
particular one by doing a short participatory activity involving the entire group.

In weeks to follow the author received many positive remarks. One new parent
shared that it was the best back-to-school night he had ever attended (see
Appendix K).

On September 12, the staff development person and the author met with the
assistant superintendent and two area directors to update them on the progress of
the project and to remind them that they had promised in the spring of 1990 to
fund the attendance at the ASCD consortium. Somehow this had slipped
everyone’s mind. The district was in the middle of the second major restructuring
in three years and the third superintendent in three years.

On September 20, the author turned in her performance objectives to her new
area director. Objectives related to Dimensions were included.

On October 19, the School Improvement Committee met. A report was given
about some of the work on Dimensions which had happened the previous year.
Two goals in the new plan related to the Dimensions program (see Appendix J).

On November 9 and 10, a fourth grade teacher, the author, and the staff-
development person attended the first ASCD consortium in Boston. Each person

worked with a different group. Improvements were made to the teacher’s guide
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and lesson planning format. Group discussions clarified elements of dimensions 4
and 5. This work was brought back and shared with study teams.

The School Improvement Committee met to finalize the goals on November
16. Dimensions was included as a pilot because of the author’s concern that
many parents were beginning to ask why their child’s teacher did not reinforce
these areas. Because the program was strictly voluntary, this helped to answer
that question.

Teachers who had volunteered to be control classrooms for student
assessment met with the author on November 27 to discuss the details. Some
difficulty existed about the disparity of time spent from one school to the next on
particular objectives.

The superintendent visited Willow Creek on January 25, 1991, in the
morning. He met with fifth grade students who told him about establishing
criteria for critique of their own art work. He saw a fifth grade team converted by
30 computers to a command station and spaceship for a moon launch. He met
together with the fourth grade team to discuss members’ impressions of the
impact of Dimensions on their own teaching.

The ASCD consortium met in San Francisco February 7-9, 1991. The
people who had attended in Boston returned. Teams from all over the
country gave feedback about format, strategies, vocabulary, graphic
organizers, and other components. People shared experiences about
students, frustrations, and successes. The information was again shared
with study iecams. New materials developed at this meeting were also

distributed.
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In February and March, arrangements were made with other schools that
would serve as control populations for the videotaping and the posttest
assessments. These assessments took place in March and April, 1991.

The final meeting of the ASCD research consortium took place in Boulder,
Colorado in July of 1991. This allowed many of the members of the study teams
to attend the consortium for the first time. They were acknowledged for their
work and were able to participate in the final revision of the program materials.

Tn December of 1991, ASCD sent a videotaping team to Willow Creek to
tape interviews with the Dimensions participants and to tape student interactions
in their classrooms. In April of 1992, the rough copy of the videotape was shown
to the Willow Creek School Improvement Committee and teachers and students
who participated. The final copy will be out in summer of 1992.

lassr monstration ns: 199

Requests for demonstration lessons were more prevalent in the early stages
of the project than in fall of 1991. In the 1990-1991 school year approximately
10 requests per month were made. In the fall of 1991 fewer than 3 requests were
made per month.

During the 18 months of implementation, Janﬁary 1991 to June 1992,
observations were made in the classrooms of both intermediate and primary
study team members. Formal lessons were script-taped; pre- and
postconferences were conducted. Much of the content of the postconferences
centered around the Dimensions model and its positive or negative effect on
students. Informal observations were also made where the author would not

spend an entire class period in the classroom. Informal lessons did not include
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preconferences, but did include postconferences if feedback seemed
appropriate at the time.

Some requests for demonstration lessons came from staff members who were
implementing habits of mind for the first time, but had not been on the
Dimensions study teams. This was natural given their awareness level stage of
concern.

Paren nicatjon and R

A series of 15 articles giving suggestions to parents about things they could
do to encourage habits of mind at home was sent home in the school newsletters
at the rate of one per week over the first semester of 1990 (see Appendix L).
These articles were repeated in newsletters in 1991-1992. No data were gathered
as to the effectiveness of this strategy. Six positive comments and no negative
comments were made to the author regarding the articles. In the author’s
experience, that is a high rate of comment for a noncontroversial topic. Four
parents called, asking for information which they could share at their places of
business.

The fifth grade team surveyed parents at the March 1991 parent conferences
to determine if they had liked the inclusion of the Dimension 5 components on the
report card. Three negative comments were registered out of 86 parent
conferences.

Dimensions was a topic for the fail 1990 and 1991 back-to-school nights. In
spring of 1992, the Willow Creek School Improvement Committee put together a
plan for fall of 1992 that integrated the introduction of habits of mind in the

classrooms with parent classes, information about what to do at home, and a
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publicity campaign to synchronize efforts at home and at school. This was
written into the updated plan (see Appendix J). In spring of 1991 and also in the
spring of 1992 the committee received reports on the progress of the Dimensions
project. The committee was impressed with the initial student assessment data

and encouraged collection of further data in the 1992-1993 school year.




Chapter 6
EVALUATION OF RESULTS AND PROCESS

Background

This project was accomplished in two stages. Each stage had its own
terminal and process objectives. Stage I concentrated on the elimination for
teachers of barriers that prevented them from permanently changing their
instructional behaviors related to the Dimensions model. This was the focus of

the first six months of implementation though it continued to be an objective

throughout the entire implementation. Though the terminal and process
objectives for Stage II focused on student learning and thinking, the objectives for
Stage I continued because the needed level of teacher change had not occurred.
The Concerns-Based Adoption Model (CBAM) instrument was used to measure
Stages of Concern (SOC) in the early implementation of Stage I. Direct
observations in classrooms determined the extent of implementation relative to
the model. Observations continued throughout Stages I and II. The SOC was
given again at the end of Stage II.

Stage II focused on student change related to thinking behaviors and
achievement. The assumption is that student behavior is related to teacher
behavior (Brophy, 1979), so those teachers who were more successful in
approximating the theoretical ideal (see Figure 1) should have better student
results. One barrier was that the program did not have refined assessment tools
already developed, so one task was to develop these in the process of

64
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implementation. Assessments of student achievement consisted of retention tests,
application tests, and standardized tests.

Student perceptions about good thinking behaviors were assessed by
surveying students prior to any exposure to Dimensions and then surveying
them afterward. Achievement was assessed by comparing students in the same
grade level who had teachers in the Dimensions program to students who did
not have Dimensions teachers. Two teachers who exhibited a high level of

implementation relative to the ideal (see Figure 1) were videotaped. Two

master teachers in another school that had a student population similar to that
at Willow Creek were also videotaped. Student/teacher interactions were
analyzed by an independent evaluator to determine if there were differences in
student thinking in the Dimensions classrooms compared to classrooms where
the model was not used.

One difficulty was the level of implementation. The SOC results and
classroom observations indicated the teachers with the highest levels of
implementation. Student achievement data were collected in classrooms where a
high level of implementation had taken place for a longer period of time. This
tended to put the intermediate teachers who had participated longer in the project
at an advantage.

1990- Practi Pr
in Achieving Tt

In Stage I, from September 1990 through February 1991, teachers who
participated in study teams, experienced modeling in their classrooms, and who

received other needed support such as budget accommodations began to change
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their teaching behaviors relative to the model. Two teachers experienced
difficulty in changing.

Classroom observations showed that other than those where a unit was
developed with a day-to-day lesson plan that she could follow, one new
teacher was not using any of the strategies. The teacher who dropped out in
January from study team continued to use habits of mind in structuring
self-evaluations and in learning logs for students, but did not continue to
reinforce students positively even when students clearly demonstrated them.
The remainder of the intermediate teari consistently positively reinforced
habits of mind (Dimension 5) and chose to use other strategies when they
were useful in daily lessons. Tarleton (1991) reported additional details
related to Stage I.

Observations during planned units revealed a high level of use of the model
as a whole and approached the ideal of equal attention over time to all five
dimensions (see Figure 1). This held true in the observations of the primary
teachers.

Though teams did not always meet twice monthly, they were able to meet as
often as they needed to accomplish their goals. In fact, they asked to continue
this practice for the next school year (1991-1992). By the end of Stage II, this
study team structure was institutionalized.

The effort to eliminate barriers to change and influence teaching behaviors
related to the model (see Figure 1) continued throughout Stage II. Six months
was sufficient time to initiate change, but not sufficient time for teachers to

approximate the ideal.
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Teachers participating in the project were given a SOC questionnaire at the
end of six months of implementation; the SOC was given again to those who were
still actively engaged in implementation at the end of June 1992. A comparison
of the questionnaire results and teacher comments showed that a greater level of
comfort with the model was indicated at the end of June 1992.

Findings Related to Teacher Change

The results of this questionnaire given in March 1991 are represented in
Tables 1, 2, and 3. The results were analyzed using four criteria. These

included (a) looking at the scores with a holistic perspective, (b) looking at

high and low stage scores, () looking at individual item responses, and (d)
looking at total scores. Data were compared to comments and impressions
created either in study teams, informal conversations, or pre- and
postobservation conferences.

In all but one case (intermediate teacher 5), the objective data correlated

positively with the informal subjective data. Compared with classroom

observations, generally the higher a teacher was in the Stages of Concern (SOC)
the more implementation of the model appeared in the classroom when the
observation was not of a lesson from a preplanned unit.

Table 1 shows the results for Intermediate (I) teachers, or teachers of
grades 4 and 5. These teachers, with the exceptions of teacher 6 (I) and 7 (I),
had participated in the project during a formative period (1989-1990) prior to
implementation.

Table 2 shows results for Primary (P) teachers, or teachers of grades 1 and 2.

These teachers had not participated in the project during the formative period.




68
Table 1

Listing of Indivi f Concern in 1991; P
Dimensions Intermediate (I) Teachers (N=7)

Stages of Concern Percentile Scores

0-3 4-6
Subject Mean Mean
Number 0 1 2 3 Score 4 5 6 Score
1(I) 37 63 35 83 545 54 72 30 52
2(I) 37 95 97 94 80.75 9 95 57 80.67
3(0) 29 37 12 52 325 7 93 38 46
41) 77 75 80 83 785 48 25 34  35.67
5Q) 46 93 94 69 755 9% 84 69 83
6(I) 77 8 8 83 80 48 25 34  35.67
7(I) 81 51 28 73 5825 59 68 98 75

Mean of 55 71 61 77 65.75 57 66 51 58.29
Column

Stage 0 = awareness Stage 3 = management Stage 6 = refocusing
Stage 1 = information Stage 4 = consequence
Stage 2 = personal Stage 5 = collaboration

I = Intermediate teacher grade 4 or 5

They had become interested in the project as a result of conversations with
intermediate teachers and decided to form a primary study team to keep the group

small and to directly address primary developmental issues related to the model.
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Table 2
Listing of Individual f Concern i : Percentile Scores for
Dimensions Primary (P) Teachers (N=5)

G-3 4-6
Subject Mean Mean
Number 0 1 2 3 Score 4 5 6 Score
1(P) 37 66 65 34 505 66 76 73 71.67
2(P) 53 66 8 30 585 76 52 47 5833
3(P) 66 90 92 77 8125 66 40 60 5533
4(P) 53 23 31 56 40.75 76 48 38 54
5(P) 60 93 96 39 72 43 80 73 6533
Meansof 54 68 74 47 6075 65 59 58 60.67
Column
Stage 0 = awareness Stage 3 = management Stage 6 = refocusing
Stage 1 = information Stage 4 = consequence
Stage 2 = personal Stage S = collaboration

P = Primary teachers grades 1 or 2

Table 3 summarizes the distribution of Stages of Concern (SOC) between the
two groups. It also summarizes the distribution for the combination of teachers in
both study teams. Discussion of each table provides the key points from the data.

As shown in Table 1, teacher 1 (I) is extremely analytical. A score of 83
indicating high level of concern related to time, management, and logistics would
not be uncommon. Most of her general concerns not related to the innovation are

expressed in this area. She was one of the teachers videotaped, and this caused
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some discomfort with other team members. She also attended the consortium
meetings. Her high collaboration score matches nicely with her concerns about
working with others.

In February, Teacher 2 (I) had major concerns about not doing as well at
implementation as Teacher 1 (I). She had invested as much time and energy as
Teacher 1 (I) and received no overt “perks,” such as participation in the
consortium. She was concerned that the staff-development person did not ask her
to participate in the videotaping. Even though classroom observations revealed a
high level of implementation of the model, and postobservation feedback was
positive, these other considerations were giving her the message that she still was
not doing a very good job.

She attended the April consortium meeting, and subsequently all members of
all Dimensions study teams were invited to attend the last consortium meeting in
Boulder in July 1991. The level of Personal concern was greater than the level of
Informational concern. According to the questionnaire manual, this could have
put teacher 2 (I) in jeopardy of dropping the innovation altogether. From
conversations after her return from the April consortium, the author predicted a
drop in her stage 2 level of concern and possibly others as well. Her June 1992
scores substantiated this prediction.

Teacher 3 (I) has a high level of implementation. People who have low
scores overall on all or most stages tend not to share opinions, and teacher 3 (I) is
no exception.

Teacher 4 (I) dropped the innovation due to conflicts with management
concemns. She still has a need for information, however, and she

N
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consistently asked for demonstration lessons in her classes even afier she
dropped study team.

Teacher 5 (I) was an enigma. Observations revealed a high level of
implementation, yet her level of personal concern is high.

Teacher 6 (I) was a nonuser. Observations substantiated this.

Teacher 7 (I) would be characterized by Joyce et al. (1989) as a
“five-percenter,” one of the few who can understand a complex model without the
usual follow-up coaching needed by the other 95%. She took a three-day
workshop on Dimensions in 1990 before she came to Willow Creek. Though she
does not implement the model in her classroom exactly the way the manual
intends, she uses what she considers important from the model and is no longer
concerned about the innovation at all. She was already planning what new things
she intended to try for the 1991-1992 year.

Members of the primary {P) group had less overall exposure o the model
than the intermediate (I) group. As shown in Table 2, teacher 1 (P) had a higher
level of implementation than the rest of the group, and this individual’s scores in
stages 0-3 tended to lower the group mean for stages 0-3 aboui 3 percentage
points. Teachers 3 (P) and 5 (P) were in jeopardy of giving up on the innovation.
In comparing the stages 0-3 scores to the 4-6 scores, similar scores in both or a
much higher score in stages 0-3 indicate early stages of implementation in an
innovation. Classroom observations substantiated that this was true for all
members of the primary group with the exception of teacher 1 (P).

The combination of the scores, as shown in Table 3, indicates that both

groups were still at early stages of implementation and required continued
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support, modeling, and collaborative planning. Informational concerns provided

the highest mean scores. This would indicate that most of the teachers still did

not know the model and the strategies well enough to begin using them with

students. The model would have to be implemented with those few teachers with

high levels of understanding and arrange to have those teachers help in their study

team interactions with other members.

Table 3

wmmummm_mmm@aﬂanm
Concern Scores (N=12) and Mean Scores for Stage 0-3 and 4-6

0-3
Mean
0 1 2 3 Score

Means of

Each Stage

or Stages 545 70 68 62 63.25
Stage 0 = awareness Stage 3 = management
Stage 1 = information Stage 4 = consequence
Stage 2 = personal Stage 5 = collaboration

I = Intermediate teachers grades 4 or §
P = Primary teachers grades 1 or 2

4-6
Mean
4 5 6 Score

61 63 55 59.29

Stage 6 = refocusing

Stages of Concern reflected in Table 4 generally matched the teachers’ level

of implementation at the end of February 1991. These were verified by classroom

observations. Both groups would have scored higher if this survey had only

specified levels of concern related to Dimensions 2 and 5. Habits of mind and

50




strategies related to students’ acquisition and integration of knowledge were

relatively easier to understand and implement. Comments by study team
members verified this. Classroom observation revealed more consistent use of

these strategies than of other strategies by study team members in primary and

intermediate grades.
Table 4
Fr ncy of High f Concerns i 1 for Individuals Displ i
Tables 1
Highest Stage of Concern

0 1 2 3 4 5 6
Number of (I)
Individuals 0 0 1 3 1 1 1
Number of (P)
Individuals 0 0 3 0 1 1 0
Totals for
(1&P) 0 0 4 3 2 2 1
Stage 0 = awareness Stage 3 = management  Stage 6 = refocusing
Stage 1 = information Stage 4 = consequence
Stage 2 = personal Stage 5 = collaboration

I = Intermediate teacher grade 4 or 5
P = Primary teacher grade 1 or 2

After lesson demonstrations by the author and the staff-development person
from September through February of 1990-1991, study team members did not

express less need for modeling. The original implementation proposal was

o
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written for the intermediate team. Because they received no demonstrations from
the staff-development person until she returned from ieave, it makes sense that
they would continue to request them.

Fullan (1982) emphasized the importance of the factor of complexity in
implementing an innovation. The theoretical background of this model is foreign
to most teachers. The manual that assists in the translation of theory to practice
was written in technical language and needed modification. This was done in the
summer of 1991. Graphic organizers and other visual representations of the
material would have facilitated understanding of the information. The manual is
generic and not grade-level specific. As a result, the practical translation is best
done through modeling and study team demonstration and dialogue. Particularly,
Dimensions 4 and 5 thinking processes need to be simplified in order to be of use
to teachers at the primary level. This made the work of the primary study team go
slower because the strategies needed to be learned and then modified.

Three of the original primary teachers and three of the original intermediate
teachers given the SOC survey in 1991 were given the same survey in June 1992.
Results of the second survey are included with 1991 results in Table 5. The Stage
I support was not sufficient for teachers to reach automatic levels of
implementation in the model. Therefore, teacher support was necessary
throughout Stage II. Differences in levels of concern are evident when the 1991
and 1992 results are compared.

In every case reported in Table 5 the highest level of concern was stage 5,
collaboration. Scores in stages 0-3 declined from pre to post. This supports the

comments of the group now concentrating its efforts on assisting the other
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Table 5
mparison of 1991 f Congcern Scor 1992 ! I
0-3 4-6
Subject Mean Mean

Number Year 0 1 2 3 Score 4 5 6 Score
1D (91 37 63 35 83 54.5 54 72 30 52
’92) 60 27 28 27 35.5 71 98 73 80.37

20  (91) 37 95 97 94 8075 9% 95 57  80.67
(’92) 10 27 28 69 335 76 97 69  80.67

5(I) (91) 46 93 94 69 755 9% 8 69 83
92) 29 27 25 271 27 76 97 771 83.33

1)y (91) 77 8 80 8 505 48 25 34 71.67
(’92) 23 37 31 39 325 71 88 77  T18.67

2P) (91) 53 66 8 30 585 76 52 47 5833
(92) 37 34 35 27 3325 66 91 73  76.67

5) (S1) 60 93 96 39 72 43 80 73  65.33
(’92) 5 27 35 39 265 66 8 69 71.67

Meanof ("91) 52 82 81 66 70.25 68 68 52  62.67
Comns ("92) 27 30 30 38 3125 g2 92 73 8233

Stage 0 = awareness Stage 3 = management Stage 6 = refocusing
Stage 1 = information Stage 4 = consequence
Stage 2 = personal Stage 5 = collaboration

I = Intermediate teacher grade 4
P = Primary teacher grade 1

members of the staff in implementing habits of mind throughout the school. Of
the original group who took the 1991 questionnaire, teacher 6 (I) did not
implement any of the Dimensions model. Teacher 4 (I) used habits of mind as a

result of including it on the report card at that grade level. Teacher 3 (P) used
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habits of mind and strategies from Dimension 2 on a consistent basis. Teachers 3
D), 7 (I), and 4 (P) have taken jobs out of the district. These teachers did not
retake the questionnaire. The complexity of the model is a constraining factor
because the long-term effects for students at Willow Creek will not be evident
when teachers obtain jobs at other locations. The training of new teachers then
takes another two years before differences occur.

The historical description in Chapter S outlines the number of study team
meetings throughout the period of Stages I and I. Teacher observations made
during the 1990-1991 and 1991-1992 school years were graphed according to
time allotments in each dimension (see Appendix M) as they had been done in the
preimplementation period (see Figure 1). Some were formal observations with
preconferences and postconferences. Some were informal observations where
there were no pre- and postconferences.

In the preimplementation data (see Figure 1), note that teacher B represents
the general picture for all of the teachers who participated in the project.
Teacher A did not participate. Comparison of teacher B (see Figure 1) with the
individual summaries of observations (see Appendix M) shows increased use of
Dimensions 3, 4, and 5. Though the time allotment does not indicate, actual
observations indicate an increase in the use of strategies specific to the program
in Dimension 2. Some of these include memory techniques such as mnemonics
and item linking, strategies to assist in the construction of meaning such as
KWL, brainstorming, and reciprocal teaching, and strategies to assist in the
organization of information such as graphic organizers, webs, patterning, and

others.
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Stage II (Fe 1991-June, 1992 icum Qutcom Pro

Achieve Them

Terminal Objectiv

1. After the consistent use of Dimension 5 by participating teachers, students
in their classrooms will show growth in identifying and demonstrating habits of
mind, as evinced in sample surveys and classrooms observations.

Because the intermediate study team demonstrated a higher level of
implementation of the model than the primary team, all student data were
gathered from one or more members of this group. Surveys were done of
students from the fourth grade team because they had been interviewed as third
graders when they had no learning experience with Dimension 5. Students in
fifth grade had been exposed to Dimension 5 in fourth grade. Results showed
measurable differences in perceptions of thinking behaviors and the ability of
students to give personal examples of thinking behaviors.

2. After consistent use of unit planning and Dimensions 2 and 5 in their
classrooms, students will show more specific long-term retention of information
taught, as evinced by posttests.

Though all tests were not conclusive, most results indicate that use of the
model will improve student achievement. Results afe reported in the assessment
findings.

Proc jectiv

1. After support and information gained in study teams from September
1990 through February 1992, participating teachers will demonstrate an automatic

level of learning of strategies from Dimensions 5 and 2, as evinced by classroom

b
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observations spread throughout the implementation period beginning in February
of 1991.

One fourth grade member of the intermediate team did not reach an
implementation level. A fifth grade member reached an automatic level in
Dimension 5 only. The other five intermediate team members demonstrated an
automatic level of implementation. However, one fifth grade member received a
staff-development position in the district after the 1990-1991 school year.
Another fifth grade member received a promotion mid-year of the 1991-1992
school year. Both of these fifth grade teachers had demonstrated high levels of
implementation. This made data collection of fifth grade students impossible in
the 1991-1992 school year. {

Members of the primary team demonstrated consistent use of most self-
regulated behaviors, some critical thinking behaviors, and fewer creative
behaviors from Dimension § in observations. Favorite strategies from Dimension
2 were used such as KWL, brainstorming, graphic organizers, and some memory
techniques. The%ull Dimension model was used only in units planned with the
unit planning guide and in collaboration with other team members.

Results from the SOC questionnaire support primary and intermediate
teachers’ perceptions of growth related to the model (see Table 5). Of the original
seven intermediate teachers and five primary teachers, three moved from the
school, one dropped the innovation completely, two achieved a moderate level of
implementation, and the remaining six are reflected in Table 5. Personal

comments in study teams and classroom observations throughout the second year

of implementation in 1991 and 1992 match the perceptions recorded in Table S.

b
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2. After unit planning in study teams from April 1991 through June 1992,

participating teachers will demonstrate the ability to plan units focused in specific
content areas independently and include the use of all five dimensions in those
unit plans.

Study team members indicated a comfort with using the new unit planning
sheets developed in summer, 1991. If members worked together to plan a unit,
they implemented according to the plan. In this way, members who were not at
automatic levels with all five dimensions could still implement a unit plan that
incorporated strategies from all five dimensions. This was well-suited to such
subjects as social studies and science which tend to be planned as units by
grade-level teams. Classroom observations matched teacher reports. Later data
will indicate the achievement results in social studies and science units.

For units that were not cooperatively planned by teams of teachers,
implementation of the model in individual classrooms tended to match the level
of mastery of the model by the individual teacher. Favorite strategies were used
and few attempts were made to use less familiar strategies.

Standardi i

Soci . cterion-R

In May of the 1989-1990 school year in the early stages of implementation,
the three fifth grade teachers planned a unit on the federal government using
strategies from all five dimensions of the model. None of these teachers was at a
high level of implementation at the time, but they worked together as a
collaborative team to learn the strategies that they incorporated into the unit and

planned the unit together. They were provided support from the principal and the
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staff-development trainer to develop the unit. The current unit planning guide had
not been developed at that time. None of the other units in social studies had
been taught using the Dimensions strategies.

The students were given the district criterion-referenced test for social
studies. The subtests in this test are related to the district objectives for fifth grade
social studies. This measure had been developed by the district office of
evaluation. The identical test had been given to students in the same teachers’

classes in the previons school year. Table 6 delineates the results of the test for

Table 6
mparison of I i i - Ien for
1989 and 1990
1989 1990
Group Group Group

Subtest Objective Name I I Diff
FedGovBrches:Str/Func/Ck&Bal 40.24 56.01 +15.77
FedGovBrches:Respon&Limitat 62.50 70.89 +8.36

x 2 Tests 51.37 6345 +12.08
Maps:Locate-Land/Topgraphy 84.55 83.12 -143
U.S.History:Ncw Govemment 60.61 61.39 +.78
Maps:SymbolInterpretation 86.41 82.28 -4.13
Maps:Measurement 69.51 67.09 -242
U.S.History:Colonies 5547 54.11 -1.36
U.S.History:Pre-European 57.32 54.01 -3.31
U.S.GeographicalRegions 64.33 59.18 -5.15
Maps, US StatesRiversLakes 78.41 71.77 -6.64
U.S.History:Discovery/Explor 65.55 60.13 -542
Maps/Grid System 70.73 64.77 -5.96
Maplinterpretation 62.93 56.96 -5.97
U.S.Features/Water&Mitns 70.73 62.97 -1.76
Maps:LocateContinents&Oceans 76.83 66.58 -10.25
U.S.History:Revolutionary War 75.26 63.47 -11.79

x 14 Tests 79.45 69.83 -9.62
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both groups of students. Group I students did not receive instruction in their
federal government unit which was planned with the Dimensions strategies.
Group II did. In the composite of all subtests except the federal government
subtests, the Group II mean was -9.62 below the Group I mean from 1989 to
1990. Group II was below Group I on 13 of 14 subtests other than the 2 taught
using the Dimensions model. For the federal government subtests (using
Dimensions) the Group II means were above the Group I means on 2 of 2
subtests, and the composite mean for the 2 tests showed Group II ahead of Group
I by +12.08. On the composite mean for the other 14 subtests, Group II was
behind Group I by -9.62. Although no statistical test of significance was
computed, evidence suggests that Group I profited from the Dimensions
instruction in the 2 federal government subtest results.

When the two groups were compared on subtests for their fifth grade year on
the Towa Test of Basic Skills, Group II tended to score close to or below the level
of achievement of Group I. The composite scores for Group I and Group II were
78 and 76, respectively (see Appendixes N and O). In comparing each subtest of
the social studies criterion-referenced test between the two groups, the conclusion
could be drawn that the first group should score about the same or better than the
second group. There is a 9.62 difference in the means on 14 of the subtests with
the exception of the 2 federal government subtests. In the case of the federal
government subtests there is a 12.08 difference in favor of Group II. When
teachers reviewea this information, they were encouraged by the results. This,
along with their personal observations of student achievement in the federal

government unit, caused them to be enthusiastic about working on more
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Dimensions units in 1990-1991. Unfortunately, the district revised the social
studies curriculum that next year, and the criterion-referenced test was not given
in 1990-1991. To date, a new test has not been developed.

Math Concepts Subtest of the ITBS

A group of fourth graders who had also been surveyed relative to growth in
“habits of mind” were given the math concepts subtest of the ITBS. Results of
this subtest are compared with the survey results in Table 13.

Retention Tests Findin

Two tests were given to students from Willow Creek and to students from a
neighboring school with a similar population. This neighboring school is in the
Cherry Creek District, and its students score as well or better than students at
Willow Creek on the ITBS. The populations are similar in socioeconomic and
ethnic factors. Conditions for administration of the tests were the same.
Students from both schools were heterogeneously grouped. Both groups were
instructed using district curriculum objectives. The test was administered in April
of 1991.

Colonies Test

Two control groups from the fifth grade at a neighboring school were
administered the retention test for the American colonization unit. One
experimental group from a Willow Creek Dimensions class was given the same
test. The teacher of the Willow Creek group had planned her colonization unit
using the Dimensions planning model. Control group 1 consisted of 24
students. Control group 2 had 27 students. The experimental group had 21
students.

G
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A copy of test questions and the grading rubric are included in Appendix P.

The maximum number of points was 12. Two people graded the questions using

a blind grading system (r=.73; n=72).

The analysis of the data was done in a three-step process. Step 1 was the

analysis of variance (ANOVA). ANOVA results are in Table 7 and show that

there are statistically significant differences in the comparison at the p < .01 level.

Step 1
Table 7
Analysis of Variance—Colonies Retention Test
Sumof Mean F F

Source D.F Squares Squares Ratio Prob.
Between Groups 2 57.91 28.96 5.49 006
Within Groups 69 363.74 5.27
Total 71 421.65

Standard Standard 95 Pct Conf Int
Group Count Mean Deviaion  Error Minimum Maximum for Mean
Cull 24 4.25 2.05 42 20 9.0 3.39105.11
Cul 2 27 5.33 235 45 20 110 440106.26
Expl 3 21 6.52 2.82 54 20 10.0 5.39t07.65
Total 72 5.32 244 29 20 11.0 4.75 10 5.89

F is significant < .01 level.

Ctrl = Control Group

Expl = Experimental Group
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Step 2
In step 2 the Tukey-HSD Procedure was applied to determine whether there

existed significant variations between pairs. Group 3 was significantly different from

Group 1 at p <.05 (see Table 8).

Table 8
Tukey-HSD Procegure—Colonies Retention Test
GGG
T T T
P PP
Mean Group 1 23
4.25 Cntrl 1
5.3333 Cntrl 2
6.5238 Expl 3 *

Cntrl = Control Group Expl = Experimental Group

(*) denotes pairs of groups significantly different at the p<.05 level.

Step3

In step 3 a planned comparison method was used to determine if the combined
scores of groups 1 and 2 varied significantly from the group 3 scores. Group 3 scores
were significantly higher than the combined group 1 and 2 scores at the .05 level.
Solar System Test

For the solar system test two control groups were from the fourth grade classes

at the same neighboring school and twu experimental groups were from Willow
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Creek classes who had been taught using the Dimensions program as a plan for

instruction. The conditions were the same as for the colonies test. Again the

purpose of the assessment was to test recall of information delineated by the

district science curriculum that was identical for both schools.

Step 1
Table 9
Analysis of Variance—Soi m Retention Tx
Sumof  Mean F F
Source D.F Squares  Squares Ratio Prob.
Between Groups 3 28.18 9.39 3.09 .03
Within Groups 76 231.21 3.04
Total 79 259.39
Standard  Standard 95 Pct Conf Int
Group Count Mean Deviaion Eror Minimum Maximum for Mean
Ctll 22 6.23 1.80 38 2.0 8.0 54310 7.02
Ctrl2 22 532 1.81 .39 20 8.0 4.52 10 6.12
Expl3 19 6.68 1.73 40 3.0 9.0 5.8510 7.52
Expl4 17 6.82 1.59 .39 3.0 9.0 6.01t0 7.64
Total 80 6.21 1.81 20 20 9.0 5.8110 6.62

Ctrl = Control Group Expl = Experimental Group
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A copy of the test questions and the grading rubric are included in Appendix
Q. Two people used a blind grading system to evaluate the results of the tests.
Three steps were used in analysis of the test results. These included ANOVA, the
Tukey-HSD procedure, and the planned comparison analysis. The results are
included in Tables 9 and 10. The maximum points were 10 (r=.771 N=80). The
ANOVA showed that differences were statistically significant (p < .05).

Step 2

In step 2, the Tukey-HSD procedure showed that group 4 (experimental) was
significantly (p < .05) higher than group 2 (control) (see Table 10).

Table 10
Tukey-HSD Pro | m ntj
GGGG
T T 1T
PPPP
Mean - Group 213 4
5.32 Cntrl 2
6.23 Cntrl 1
6.68 Expr! 3
6.82 Exprl 4 *
Cntrl = Control Group Exprl = Experimental Group

(*) denotes pairs of groups significant at the .05 level

Sy
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Step 3

In step 3, a planned comparison analysis was done. The combined means
of control groups 1 and 2 were compared with the combined means of
experimental groups 3 and 4. They were not significant at the p< .05 level, but
were at the p < .10 level.

The application test was designed to assess not only retention of information,
but also the application of the information to a new situation. Students for the
control groups were selected from a different neighboring school in Cherry Creek
District. Students in the control group had similar ITBS test scores and matched
socioeconomic and ethnic factors with the experimental group from the Willow
Creek classroom where the unit had been planned using the Dimensions model.
This application test related to district objectives in science, specifically, to the
human respiratory system. |

A copy of the test questions and the grading rubric are included in Appendix
R. Two people graded the test using a blind grading system. Using a T test,
scores for students in the experimental and control groups were compared for
individual questions. Table 11 shows the results. Questions one and two were
significant at the p<.05 level. No significance was found for question three. For
question four, the question that required the greatest ability to apply knowledge to
a new situation, it was significant at the p<.001 level.

nt Thinking Findin
Two kinds of assessments were used to collect data related to student

thinking. The firs¢ was a survey of students who had no introduction to




88

Table 11
Summ f Results for Application Test—Respir m

X Exp N X Cntrl N T-Value Sig. Level
Q#l1 8.00 17 6.48 23 1.87 05
Q#2 6.31 16 493 24 1.88 05
Q#3 6.24 17 5.33 24 1.48 NS
Q4 6.59 17 413 23 3.54 001
Q = Question Cntrl = Control Group
Exp = Experimental Group Sig = Significance

Dimension 5 habits of mind in their third-grade year. They were then surveyed in
their fourth-grade year after habits of mind had been introduced to approximately
75% of them. The results are reported in the habits of mind findings.

The second assessment was done by outside evaluators, Charles Fisher and
Alice Horton from the University of Northern Colorado. Four sessions of video
tapes from each of four teachers were analyzed. Two teachers were Dimensions
teachers who demonstrated a high level of implementation of the model and two
were master teachers from a neighboring school in the district. The resuits of
these data are reported in the findings in instructional influences on student
thinking.

Habits of Mind

In the school year 1990-1991, a classroom of students in the third grade was

surveyed concemning their perceptions about thinking. At that time, they were

Qr
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grouped heterogeneously by levels of achievement in reading. In the school year
1991-1992, the same students were distributed among the four fourth-grade
teachers (1 (I), 2 (I), 5 (I), 6 (I}). Teacher 6 (I) had dropped the implementation of
the Dimensions innovation except when she taught a social studies or science unit
planned using the Dimensions planning guide in collaboration with team
members.

Students were asked identical questions both years. They were encouraged

4 to elaborate on their responses by using such prompts as “Could you tell me more
about that?” or “Could you give me another example?”” Wait time was provided
so that the student could think before responding.

The results from the first year were not graded with a blind system because
the grader was aware that they had come from the same class. A blind system
was used grading the results of the second year. The students were asked the
following questions.

1. Do you think you are a good thinker? If so, give me example of things
you do that make you think that you are.

2. If not, do you know a person who is a good thinker? Give me examples
of things that person does that make you think they are.

3. If the student responded with a habit of mind, he/she was asked to tell

what that meant and give examples of when he/she had exhibited that particular

behavior.
These results were compared to pre- and posttests done on the math concepts
subtest of the Iowa Test of Basic Skills. The pretests were given in October of

1991. The posttests were given in May of 1992 to the same group of students




who had been administered the student thinking questionnaire. The tests are

normed for the time of year in which they are administered. Therefore, average
growth should reveal similar pre- and postsubtest scores for each student.

Students who had been given the habits of mind questionnaire were also
given the math concepts subtest of the ITBS. The results are included on Table 12
and are compared with the results of the “habits of mind” questionnaires.
Because the ITBS is not a test that requires higher order thinking (Costa &
Marzano, 1988), the prediction would be that a model that gave equal attention to
thinking and learning strategies and content knowledge would not necessarily
improve ITBS test scores. The subtest was given because of national, state, and
local factors that still place a major emphasis on nationally normed standardized
tests.

In reviewing the scoring rubric and looking at the examples on Table 13,
even a score of 2 would be an acceptable increase in student perceptions about
good thinking. Having the students supply personal examples was an attempt to
determine if they understood the behavior and chose to behave in that manner at
least enough to give an example.

The premise of explicitly teaching these behaviors is not so that students will
behave in these ways all of the time; that is an ideal world in which even the best
of the intelligentsia do not function. The goal is to reinforce these behaviors
positively in the classroom so that students can (a) understand the behaviors, (b)
choose to behave in these ways when the choice is beneficial to them, and (c)
understand the link between habitually behaving in these ways and their physical,

social, and academic success. The growth is evident. It would be interesting to
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Table 12

Math Concepts t f the lowa T f Basic Skill m wi n
Perceptions of Thinking Questionnaire

Student Perceptions Math Math

of Thinking Concepts  Concepts

Student # Scores ‘90 Scores ‘91 X Diff 10/91 5/92 Diff
(D) Teacher #1 (D
11 1 3 17 9 +82
12 1 5 94 95 +1
14 1 4 None 54 None
19 2 3 88 95 +7
20 1 5 70 54 -16
ITBS Mean Diff X 1.2 40 2.8 67.25 85.75 +18.5
(D) Teacher #2 (D
3 1 1 33 80 +47
10 1 3 22 66 +44
16 1 4 82 60 =22
18 1 5 88 4 -16
ITBS Mean Diff X 1.0 3.25 +2.25 56.25 69.5 +13.25
(D) Teacher #5 (DD
1 1 3 33 44 +11
8 1 5 91 88 -3
9 1 5 88 72 -16
13 2 4 77 95 +18
17 1 4 77 66 -11
ITBS Mean Diff X 12 42 3.0 73.2 73 -2.0
(R) Teacher #6 (D
2 1 1 99 95 -4
6 1 1 77 None None
7 1 1 None 66 None
15 1 1 64 27 -37
ITBS Mean Diff X 1 1 0 80 63 -20.5
D = Dimensions Teacher R = Regular Teacher

ERIC 1t
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Table 13

coring Rubric for Habits of Min rveys and Ex 1

1 Most or all responses do not relate to habits of mind or other commonly
accepted higher order thinking behaviors.

2 Most responses are related to habits of mind or other commonly accepted
higher order thinking behaviors (with examples of the behavior given).

3 Most responses are related to habits of mind (with examples of the
behavior given) but the language of habits of mind is used in only one
example.

4 Most responses are related to habits of mind (with examples of the
behavior given) and the language of habits of mind is present in those
responses.

5 All responses are related to habits of mind and the language of habits of
mind (with examples of the behavior given).

Il iv les of i es

1 Good thinkers know a lot of things; listen to the teacher; know how to spell
things right; answer fast; are good in math; get things right; get 100%

2 Good thinkers use their imaginations well like making something new
from a straw and paper clips; come up with good ideas like in math I have
several ways to figure out the answer for a problem

3 Good thinkers use critical thinking; they try to make sure they understand
something and if they don’t they ask for more explanation; not the answer,
they put in a lot of effort

4 Good thinkers plan ahead, like I try to do my homework before I go to a
friend’s house to play; seek accuracy; don’t just rush through your work so
you can get it done; go back and check; set goals

5 Good thinkers are accurate and seek accnracy; like in my writing I go back
and check my spelling; when I did paired reading with the younger kids, I
tried to help them and not make fun of mistakes; are aware of their own
thinking; I don’t let other people tell me what to do, I decide; push their
limits, when I’'m doing some hard problem in homework, I keep trying
different things




conduct a longitudinal study of students who had been exposed to these

Dimension 5 behaviors over the period of time of their elementary school years to
see if their examples were more numerous and elaborate and whether they linked
these behaviors to their personal successes.

Table 12 also indicates that if students are not explicitly taught about
thinking behaviors, their perceptions change very little from one year to the next.
Scores of students in the classroom of teacher 6 (1) illustrate this point.

Although the students in the Dimension classrcoms experienced an average
of 10.42 over their expected growth, it is difficult to draw an inference using the
ITBS data. This is due in part to the marked fluctuations (+ and -) of some of the
scores and the fact that only two of the students from the classroom of the teacher
who did not implement Dimensions were present for both the pre- and posttesis.
Teacher viors Whi inking: Vi

Dr. Charles Fisher and Alice Horton, of the University of Northern Colorado,
analyzed four videotapes from each of four teachers. Two were Dimensions
teachers from Willow Creek who demonstrated a high level of implementation of
the model and two were master teachers from a neighboring school with a similar
student population in terms of achievement, socioeconomic status, and ethnic
mix.

Four videotapes were made in each of the two regular (R) classrooms and in
each of the two Dimensions (D) classrooms. Three of the teachers’ lessons were
in science and the fourth was in Colorado history. The Colorado history lessons
were in one of the Dimensions (D) classrooms. Videotaping occurred during the

second week in March 1991 in the (R) school and the third week of March 1991

1.




in the (D) school. The Fisher and Horton document titled Some Instructional
Influences on Student Thinking in Classrooms, June 15, 1992, is presently in draft
form (see Appendix S).

The problem was stated in several questions. Does extensive training in
Dimensions result in higher levels of thinking on the part of students? Do
activities structured according to the Dimensions model result in greater learning
of thinking skills and content? What is the difference in the experience for
students when the teacher has been trained in the Dimensions model versus the
experience for students in a similar class where the teacher has not been trained?

Since thinking is not easily observed, the kinds of thinking in which students
were engaged was indirectly deiermined by tasks in which students were engaged
and the student/teacher talk. The kinds of tasks were divided into eight
characteristics that included activity, purpose, duration, function, format, product
type, product specification, and complexity.

Kinds of T:

Function was divided into three subcategories. If the work was primarily
done before the student was engaged in the task, it was called prework. Work in
which the student was engaged was called student work activities. If students
were engaged in reflecting on or refining work on an activity, it was called a
completion activity.

Activity format referred to teacher-led talk, student-led talk, or a
combination. Activity product referred to who was producing the product.
Examples might include (a) an individual student, (b) a group of students, or

(c) no product.




Product specification was graded on a scale of 1-5. This scale determined
to what extent the students determined the product.

The complexity of the task was classified according to Bloom’s
taxonomy (Bloom, Englehart, Furst, Hill, and Krathwohl, 1956). The six
Bloom’s classifications were then merged into three categories, high,

medium, and low.

Teacher/Student Talk

Typed transcripts were used to determine what the teacher said and what
the student said. Audiotapes were placed in classrooms to supplement the
scripts from the videotapes. The number of turns taken by the teacher and the
students were counted. A student turn was indicated by a response of more
than a word or a short phrase. It was particularly noted if a student (a)
elaborated on a concept, (b) explained a relationship, (c) extended the
meaning of the information, or (d) constructed meaning in a response.

Teacher talk was analyzed for references to metacognitive thinking,
learning strategies, or the coaching of thinking processes. Note was made of
the complexity of the teacher’s questions and the length and depth of the
response to the questions. Examples of the dialogue appear in the document
(see Appendix S, pages 172-176, 189-191, 193, 197-201, and 206-212).

Analysis of Task Structures

Although each teacher’s lessons varied in terms of activity structures,
some patterns emerged which distinguished the pair of Dimensions teachers
from those of the other two teachers. The Dimensions teachers’ lessons were

somewhat shorter (41-45 minutes versus 52-53 minutes). Their activities

1+
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changed more often—on the average about every three minutes versus an
average of five minutes for the other pair.

Activity function varied considerably among all four teachers in prework
activities. The Dimension teachers spent less time than the other pair in work
activities but more time, 29-30 minute average, on completion activities
compared to an average of seven to twelve minutes for the other pair. Completion
activities often require students to reflect on or express thoughts about their work.
This occurred more often in the Dimensions classes.

Activity formats included three categories: (a) discussions where the
teacher talked more than students (teacher-talk), (b) discussions where
students talked more than teachers (student-talk), and (c) everything else
(other). Differences between the pairs were not significant except that the
teacher-talk format was considerably less in one of the Dimensions classrooms
and the student-talk was considerably less in one of the non-Dimensions
classrooms.

Marked differences occurred between the pairs when activities were
classified by complexity. In the Dimensions classrooms, students spent one-third
of their time in activities rated higher than the knowledge/comprehension levels
of Bloom’s taxonomy. Time spent by students in the other classes was less than
one eighth.

In three of the classes, studeﬁts spent two-fifths of their time working on
concrete products such as writing, pencil and paper exercises, constructing
physical objects, and so on. In one of the Dimensions classes the time was one-

fifth.
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When students worked on concrete products in the Dimensions classes, they
almost never worked on products compietely specified by the teacher. In the
other classes, one teacher exclusively specified the products, and in the class of
the other teacher, one- quarter of the instructional time was spent on products
specified by the teacher or other source and one-eighth of the time on products
where students had a moderate level of influence.

Between the pairs, overall task structures were different. Within the pairs,
the Dimensions teachers were more alike than the other two. The Dimensions
classes were faster paced, had longer completion activities, were more cognitively
complex in terms of activities, and had products over which students had more
influence. The conclusion was that more higher level thinking opportunities were
provided for students in the Dimensions classes.

nalysis of

Teacher-talk exceeded student-talk in all classes. Student-talk was
greatest in one of the Dimensions classes. The other Dimensions teacher also
had greater student-talk iiian in the regular classes though not as much as in the
other Dimensions class. More student-to-student discussions took place in the
Dimensions classes; also student responses were more often extended. Student
summaries and interpretations of work occurred more often in Dimensions
classes than in the regular classes. Dimensions teachers more often referred to
strategies for learning, metacognition, and self-regulation, and Dimensions
classes were characterized as having longer students answers, more high-level
questions, and less evaluation of answers, than did the regular classes (see

Table 14).

1t o
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Table 14
omparison of Variables in Teacher, nt Interactions An
[Ranked from Most(1) to Least(4)]
Talk Structures Task Structures
Student Teacher Cognitively Student Fast  Completion
Class Type Talk Talk Complex Influenced Paced  Activities
Candel D 1 4 1 1 1 2
Landis D 2 3 1 1 1 1
Markfield R 4 1 2 2 2 4
Standford R 3 2 2 2 2 3
Larger Patterns
Acquiring Information  Student Longer Teacher
and Studying Howto  Interpretation of Student References

Class Type Acquire It Information Responses to Thinking
Candel D 1 1 1 1
Landis D 1 1 1 1
Markfield R 3 2 2 3
Standford R 2 2 2 2
Talk Structures
Student Talkk: StoS&StoT D=Dimension
Teacher Talk: TtoS& Tt C R=Regular

S=Student (Individual)

T=Teacher

C=Whole Class

* If the same number appears in a column for two teachers, there is no observable difference
between the two.

Larger Patterns
Fisher and Horton drew some general conclusions about the patter

distinctions between the Dimensions teachers and the other pair of teachers. In

10,
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the Dimensions classes, the purpose of instruction is to have students acquire the
subject matter content and to study how to acquire the content. Almost equal time
was spent on both purposes. The other pair spent almost all of their time on
having students acquire content.

Two Views of Knowl

In the Dimensions classes, students spent a portion of their time interpreting
their own data rather than having the data interpreted for the_gm Teachers elicited
more than ore interpretation of the data from a variety of students. Students were
allowed cpportunity for constructing their own meanings. In the other classes,
one interpretation of the data was almost always the case. Conceivably, in this
conditicn, students might conclude that the knowledge has one source.

In Dimensions classes where there was more student-to-student talk than in
the other classes, interpretation of knowledge was more evenly distributed among
students and teachers. In the other classes where student-talk tended to be
between teacher and student, students could more easﬂy interpret that knowledge
resided with the teacher.

Dimensions classes spent substandal time on framing problems, posing
problems, or identifying what students wanted to know. By comparison, students
in these classes might infer the equal importance of problem posing and of
problem answering. The other classes spent the majority of their time on solving
problems presented to the class. The two views of knowledge that are represented
are that knowledge is internal, subjective and dynamic rather than external,
objective, and static. Quadrant 1 of Table 15 reflects the good condition for

student thinking.

1.




Table 15

Problem Posin Problem werl

Problem Posing
(1) Good Problem, Good Answer Good Poor
(2) Poor Problem, Good Answer Good 1 2
(3) Good Problem, Poor Answer Poor 3 4

(4) Poor Problem, Poor Answer

* Problem Posing is probably more important than Problem Answering.

Two Views of Teaching

One pattern that emerged was contrasting views of teaching. Dimensions
teachers operated primarily as facilitators and metacognitive coaches. They
encouraged students to think aloud by being nonevaluative and asking them to
“say more.” References were made to finding resources for answering questions.
Questions were often answered with questions. They asked more open-ended
questions than did the other teachers. Eliciting prior knowledge helped students
to construct meaning. In these classes, students were able to negotiate some
control over content.

The other teachers operated as sources of knowledge. They corrected
students misperceptions, answered student questions with information, and
seldom elicited prior knowledge from the students. These teachers acted as
content experts, though all four were approximately equal as experts in the

content. Student control over the content was minimal.

1:%
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Two Views of Learning

In the Dimensions classes, students were expected to construct meaning from
the information, organize it, present and interpret it, and build on prior
knowledge. In the regular classes, students were expected to absorb the
information. The differences in time spent in the Dimensions classes interpreting
data, reflecting on what was learned, and extending and summarizing the
information were significant from time spent in the regular classes. Because
teachers in the regular classes were interpreting most of the information for the

students, they were also doing most of the higher level cognitive processes for the

students.
overage of Conten

Coverage of content varied between the pairs because of the dual purpose of
the Dimensions classes versus the single purpose of the regular classes. In one
regular classroom, students actually covered the content twice within the four
lessons. Possibly for tests of short-term knowledge and comprehension of
content, students will score better from classes where knowledge acquisition is
the primary purpose, especially if there is a direct match between the test and the
content. It does take time to teach thinking and learning strategies.

Table 16 summarizes the two views represented in the Dimensions
classrooms versus the regular classrooms. Because more time is spent in
acquisition of the content in the regular classroom versus the Dimensions
classrooms where time is also devoted to teachihg students how to acquire
information, the assumption was made that students from the regular classroom

would score better on standard retention tests than students in the Dimensions
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Table 16
Summ f Two Views: Regul Dimensions Classroom
Views of Regul room Dimensions Classroom
Knowledge One interpretation of Several interpretations of
data by teacher; data by students;
knowledge has one knowledge source resides
source; students solve with students and teachers;
predetermined problem;  problem posing and
knowledge is external, answering are equal;
objective, and static knowledge is internal,
subjective, and dynamic
Teaching Teacher as source of Teacher as facilitator,
knowledge; teacher metacognitive coach;
answers questions; students encouraged to
student control of think aloud; teacher non-
content minimal evaluative; various
references sought to find
answers; questions are
open-ended; prior
knowledge is elicited;
students negotiate control
over content
Learning Students absorb Students construct meaning
information; teacher from information, organize

Coverage of Content

interprets information;
teachers do most of
higher level cognitive
processes for the
students

Time is devoted to
content acquisition

it, present it and interpret it;
students reflect on what
they learn, extend and
summarize information;
students are engaged in
higher level processes

Time is devoted equally to
acquisition of content and
learning how to acquire
content
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classrooms. Data in Tables 7, 8, 9, and 10 do not support this assumption for
students in other Dimensions classrooms.
Conclusions

The contrast in views represented in the Fisher and Horton analysis and in
Table 16 closely match the principles of the Dimensions model (see Appendix A).
The two Dimensions teachers have internalized the model well enough to initiate
the paradigm shift in student thinking and learning. If the view of learning is
acquiring content, solving predetermined problems, regurgitation of information,
and limiting application of knowledge, then the paradigm of the regular classroom
is more efficient and suitable. If the view of learning is acquiring and integrating
content; problem posing and problem solving; changing knowledge once it is
acquired; thinking creatively, critically, and in a self-regulated manner, then the
Dimensions paradigm is more suitable.

Table 17 summarizes the positive and negative results of each of the findings.
In every case, the Dimensions classrooms showed no significant difference or
significantly better results in student achievement than the regular classrooms.

Data was collected in classrooms where teacher behaviors reflected a high
level of implementation of the model. Because intermediate teachers had mote
exposure to Dimensions than the primary teachers, they tended to have higher
levels of implementation.

Classroom observations in the primary grades showed that primary students
demonstrated habits of mind, learned strategies for acquiring and integrating
information, and extended and used knowledge by applying modifications of the

strategies in Dimensions 4 and 5, particularly in planned units. First grade




Table 17
Summary of Findings

Findings Regular Dimensions

Standardized Tests Findings

Social Studies Criterion-Referenced Test - +

Math Concepts Subtest of ITBS - +
Retention Tests Findings

Colonies Tests - or NS +or NS

Solar System Test - or NS +or NS

Application Test Findings

Respiratory System Test - or NS +or NS
Student Thinking Findings
Habits of Mind Questionnaire - +
Fisher & Horton Videotape Analysis - +
Plus (+) = positive results compared with other group
Minus (-) = negative results compared with other group
NS = no significant difference between the groupsA combination means
subsets of the test reflected one result while other subsets reflected
another result.

students were observed making decisions about where their families could live in
the world based in student-generated criteria. Using complex tasks with all grade
levels assisted students in making new cognitive connections (see Figures 2 & 3).
The concrete level of the tasks needs to be modified to match the concrete level of

the student.
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Side Effects

Side effects occurred in the areas of teacher attrition, development of the
planning guide, district influences, and school organizational patterns. Data
collection was difficult due to the number of teachers who left Willow Creek for
jobs elsewhere and the inclusion of new group members. (This is a common

| problem of research in schools and of testing innovations in schools.) The
original intermediate group had “played” with the model in its early stages of
development in the 1989-1990 school year. This gave the group an advantage in
implementation over the primary group. Of the original seven members of the
intermediate group, two left before the completion of the project. These two
scored higher in stages 4-6, versus 0-3, on the original 1991 SOC than some of
the other members of that group. They had internalized the model more quickly
and would have otherwise been good candidates for additional data collection if
they had stayed. One member of the primary group also left at the end of the
1990-1991 school year.

Because the teacher’s guide, planning guide, and even the language of the
'model were being modified, implementation was made more difficult. For most
teachers, at least two years was needed to understand the theory and strategies
incorporated in Dimensions. To date, some of the strategies in Dimensions 4 and
5 are still not clear, and favorites of the teachers like comparison, classification,
and problem solving tend to be used.

Given the complexity of the model and the time necessary for
implementation, one might easily conclude that the process is .20 difficult to

undergo. A solution to this problem is the use of the planning guide. This guide
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assists groups in planning content that is generally done in units with specified
periods of time. Elementary social studies and science ﬁnits, as well as literature
units, are good examples. When units are planned in this way, the number of
strategies necessary to master in each Dimension is limited, and teachers, even
those with less knowledge of the model as a whole, experience less difficulty in
implementation. This was a gradual discovery made by study team members in
both groups. Had they realized this from the beginning, the way that they set
about learning the model may have been dramatically different. How much
general carryover of strategies there would be to content not usually planned in
this way, is a question yet to be answered.

Another unanticipated problem was that the district began to focus on
proficiencies and performance assessments in the 1991-1992 school year.
Because of this, the study teams tried to align their goals with district goals.
Performance assessments would have been a facilitating factor in one rore
year because they match well with Dimensions 4 and 5. By that time, McREL
would have been in a position to provide better support. Teams could have
spent one more year strictly concentrating on unit planning and refining their
knowledge of Dimensions 4 and 5. As it stood, the timing caused this to be a
temporary constraining factor. In combining the two goals, neither was
accomplished at a completely satisfactory level. By the end of next year,
performance assessments at the district level should be a facilitating factor.
Working on performance assessments for the 1991-1992 year has served to
reinforce the necessity of long-term complex tasks in student refining and

using knowledge.

1+
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Because of the Dimensions study teams, this organization for staff
development has become a part of the school organization. The School
Improvement Committee used a modification of the study team approach and
reported in its end-of-year report that this time schedule and data-gathering
approach had greatly facilitated its accomplishments for the 1991-1992 year
(see Appendix J).

The budgeting for substitutes to allow the group planning is now a
permanent part of the school staffing design at a cost of less than .2 of a teacher

slot.
Reflections of luti

The data from the June 1992 SOC questionnaire and classroom observations
(see Appendix M) indicate that solution strategies to remove barriers to
implementation have been successful for most teachers. Positive perceptions on
the part of Dimensions teachers have convinced the entire staff to implement
habits of mind in all Willow Creek classrooms. One teacher dropped the
innovation entirely. Two others are using Dimension 5 and selected strategies
from Dimensions 1 through 4 on a limited basis. Bob Marzano remarked that in
early stages of development of a project such as this it is not uncommon for an
entire school to drop the project.

Concentration on Dimensions 2 and 5 did provide the divisibility Fullan
(1982) suggested. Unit planning also accomplished this. Had this issue of
performance assessment not emerged as a district mandate when it did,
divisibility would have been better maintained. This was particularly true for the

primary team who tried to concentrate its efforts in the area of reading. So much
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of the time focused on assessment in reading that unit planning became
secondary.

The Hopkins (1985) “teacher-as-researcher” model had one of the greatest
effects not only on the Dimensions teams, but also the rest of the staff and even
the School Improvement Committee. Teachers remarked to the principal’s
supervisor, at the end-of-the year evaluation in 1992, that they appreciated
being treated as professionals who could be responsible for solving student
achievement and curriculum problems. This was directly related to the study
team approach.

Had the data collected at the end of 1991 been analyzed by September of
1991, teachers would have been motivated by the positive effects on student
learning. The data were not analyzed until June 1992 in most cases, and this
solution had very little to do with the outcome of the project. Results of the
habits of mind surveys and the criterion-referenced tests were shared prior to the
end of the 1991-1992 school year. Teachers are interested and the results will be
shared in September of 1992.

The habits of mind surveys revealed positive growth in students’ perceptions
aBout thinking. Performance assessments were piloted, but not refined to the
point that they could provide adequate data. Instead, they helped teachers
understand the learning paradigm (see Table 15) of facilitating students in
generating some of their own content versus seeing the model as a bag of tricks
for helping students learn and commit to memory content unilaterally determined
by the teacher. Data were gathered using retention tests and application tests

foilowing units of study.
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Implications of m Pr €S

The teachers who implemented this model in their classrooms and struggled
to maintain their tolerance for ambiguity are to be commended. This is not an
indictment of those who dropped the innovation. Implementing a piloted, revised,
fully developed program is difficult enough. Any kind of change is difficult. To
work with a developer; to offer suggestions and modifications; and to tolerate
changes in strategies, language, and format takes a dedicated group of
professionals. One “perk” was teachers being able to see the effects of their
feedback in the changing information. Another faculty wishing to implement this
model would not experience the same difficulties that this group did.

Success resulted from the collegiality that developed in study teams. The
group set goals for themselves that were achievable from one meeting to the next
(Keedy et al., 1989). Teachers were not afraid to make comments such as, “That
was a total disaster for me; tell me what you did that made it go well for your
kids!” or “I was still trying to remember to reinforce habits of mind and only used
the memory strategy once; tell me how it went for you.” The group was
facilitative, not punitive. They continually made positive comments about having
sufficient time to work on refining their teaching skills with one another (Keedy
et al., 1989; Achilles & Gaines, 1990).

They tried to use strategies from the model to teach themselves the model.
For instance, before they taught their children habits of mind they worked out
examples of times when using a particular habit of mind had made a significant
difference in their own thinking or times when not doing so had negative results

for them personally. Eliciting their own prior knowledge and constructing their
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own meaning made strategies more understandable and easier to teach to students.
This was & consistent pattern with most of the successful strategies that teachers
tried.

Not all of the data were able to be evaluated using inferential statistics.
However, the data paints a positive picture of the outcomes for students. The
Fisher and Horton (unpublished) analysis gives a complete view of the ideal
Dimensions classroom (see Appendix S) versus the typical classrcom at Willow
Creek in the observation data prior to implementation (see Appendix B).

The first stage of implementation was not enough tc achieve total change.
Stage Il showed that those teachers who implemented the model at a high level
got the best results. Stage I probably needed the positive reinforcement of the
student gain which was demonstrated in Stage II.

Chicola (in press) demonstrated the positive effects of some Dimensions
strategies on a specific content area, math problem solving. These strategies
included metacognitive processes such as goal setting, planning, monitoring, and

evaluating (see Appendix H).




Chapter 7

DECISIONS ON FUTURE OF INTERVENTION

Maintain, Modify, Abandon?

The project will be modified in several ways in 1992-1993. A committee of
three primary teachers from the Dimensions study team and three intermediate
teachers worked on a project for next fall that will facilitate the use of habits of
mind by all of the staff. A timeline was compieted whereby each behavior will be
introduced by each staff member to students simultaneously. Those teachers who
are most familiar with Dimension § will do training sessions for staff at faculty
meetings. In 1991-1992 teachers were trained at the beginning of the year and at
some faculty meetings, but still felt they needed the support of everyone
introducing the same behaviors at the same time. This was in spite of the fact that
there is not a preferred order of introduction.

Parents will be provided short “homework” sheets to help them to discuss the
behaviors with their children and positively reinforce them when possible. Report
cards will reflect student progress on goals related to habits of mind (see
Appendixes J and T). Parents from the School Improvement Committee
remarked that though the Dimension 5 behaviors had been introduced in the
newsletters and at back-to-school nights, they probably would not provide
sufficient home support until the behaviors were given importance by being

assessed on the report card.
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Bob Marzano and McREL have developed clear formats and examples of
performance assessments based on the Dimensions model. These will assist in
the needed refinement of those that were developed at Willow Creek in the
1991-1992 school year. Study teams should then be able to include as an
integral part of the unit planning component. This will create a better match
between the district goals and school goals.

Study teams will be formed with new teachers who are interested in
implementing the model in their classrooms. A new position has been created for
a staff development liaison, a teacher on staff who is also a liaison to the district
in staff development. She wiil have the flexibility in her schedule to assist others
on staff with implementation. This will greatly relieve the commitment time of
the principal for coaching and modeling.

New study teams will benefit from the mistakes of the previous teams. The
model will be introduced through unit planning; theory introduced where it is
appropriate.

Study teams will be maintained in their current structure. By their nature,
they are dynamic, depending on the needs and agendas set by the group as long as
they remain accountable for meeting their goals. The principal will remain a
member of these teams to give support, contribute ideas, listen, learn, provide
leadership if it is appropriate, and follow the leadership of others where
appropriate.

Dissemination of Information About Benefits
The ASCD research consortium was used to network with others involved in

implementation of the model. ASCD has talked about a computer network which
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would connect interested schools. Willow Creek teachers helped ASCD in the
development of a videotape which provides information to teachers throughout
the world who are interested in Dimensions.

The author has presented workshops in Cherry Creek School District to
interested schools and principals. Workshops have been conducted in other
districts. The director of curriculum and the executive director of curriculum and
instruction have met with the author concerning the evaluation results.

The final results of this MARP will be shared with Willow Creek staff and
parents in September of 1992. The School Improvement Committee expects an
updated report on new results.

MCcREL has committed to a continuing relationship with Willow Creek
faculty. They will disseminate the results of this project to those requesting them
who are interested in the Dimensions model.

The author assisted in compiling information for the article in Appendix A
and intends to submit an article to Educational Leadership citing results of this
study and information pertinent to the practical implementation of Dimensions at
the elementary level. The author presented a workshop at the national ASCD
conference in 1990, but will submit a proposal for an update session at the 1993
conference.

Recommendations

The Dimensions model has tremendous potential to influence the way
students think and learn. This statement is most clearly supported by the Fisher
and Horton analysis and results of the habits of mind questionnaire. If students

are to be life-long learners, then learning and thinking must be viewed as
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something over which they exercise control. Teachers must become facilitators in
the learning process rather than disseminators of content.

Our knowledge base is far too broad to teach students in kindergarten
through grade twelve the “definitive curriculum,” if such exists. Content is
important, but not alone. Content must become a vehicle that assists students in
learning how to access information, connect it with what is already known, assess
it, organize it and store it so that it can be retrieved, and refine it and use it so that
new and powerful connections are being made. Learning about content should be
a positive experience that challenges students to think creatively, critically, and
with self regulation.

Teachers should experience their own learning the way the Dimensions study
team teachers did. They took identical information and experienced it in
completely individual ways based on their previous experiences. They learned
new strategies that helped them with their own learning. When they had
personally experienced this new paradigm of learning and thinking, they were
then ready to share it with students.

With the myriad of instructional approaches available to the practitioner,
many teachers easily flit from one innovation to the next like a bee lighting on
one flower, then another and another. The drivin~ goal appears to be staying up
with the newest trends rather than purposeful choice. Worse yet, other teachers are
so inundated with the choices that they choose not to change at all. What is
missing is an organizer, a context for choosing a new strategy because it evokes a
certain kind of thinking and learning on the part of the student. The Dimensions

model is that organizer. A teacher can choose to investigate cooperative learning
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because of its potential to improve students’ attitudes toward learning and
increase self regulation. Using the Dimensions model, the teacher can assess
weak areas from the five dimensions and match these areas to Dimension
strategies or other available instructional approaches. The program grid (see
Appendix A) suggests a practical method for performing this match.

For the administrator who is responsible for supervision and teacher
evaluation, this model serves a dramatic purpose. Most evaluation models require
the supervisor to “checklist” teacher performance. Did the teacher follow the
seven steps in the lesson planning format? Did the teacher use guided practice?
Did the teacher build positive rapport with students? Did the teacher record
grades appropriately? Are the bulletin boards cheerful? The list is endless, and
most of the items probably represent components of good, researched teaching
behaviors. The supervisor is spending so much energy looking at teacher
behaviors that student behaviors are seldom noted. It is very possible that all of
the seven steps in lesson planning format are present and students still are not
acquiring or refining the content information.

Dimensions gives the admiaistrator the same purposeful context that it gives
teachers—a way to checi®on student learning and thinking behaviors in the
classroom. In the classroom, observation strengths and weaknesses in student
learning are noted. This data is then reviewed by the teacher and the
administrator in an effort to problem pose. Alternative strategies for weak areas
are generated, tried, and evaluated based on the effect on student learning. The
Dimensions model provides a organized context and a common language to

communicate about student learning. The administrator/teacher interaction is
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analogous to the study team process on a smaller scale. The interaction can be
directive on the part of the supervisor, collaborative, or autonomous on the part of
the teacher depending on the needs of that particular teacher (Glickman, 1985).

Teachers have flexibility and freedom of professional choice because
Dimensions becomes the theoretical backdrop for informed choices. Optimum
student thinking and learning are not negotiable; methodology, style, models of
teaching, and all of the rest are negotiable. One of the most exciting side effects
is that the adults begin by thinking about their own thinking and learning by
studying the model and then begin to assist students in doing the same.

Study teams provide professionals the time to question, to pose problems, tc
plan, to set goals, to field mistakes in a safe environment, and to invest in their
own growth. With the proper structure in place, teachers are excellent researchers
of teaching and learning. Many teachers, and those at Willow Creek were no
exception, have operated under the paradigm that the next researcher, a new
program, better textbooks, and district staff developers will develop the definitive
answer to solve problems of student learning. What study team members now
realize is that experts and programs are good resources, but their own thinking is

key to finding the best instructional match for students in their classrooms.
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an sbundance of practices that
can help them do s better job.
Developers have designed and tested
programs for maintining discipline,
maocivating students, applying leaming
theory, encounaging cooperative be-
havior, teaching thinking skills, and so
on. Unfortunately, many of these pro-
grams are seen as independerx of one
snother, 30 they become bandwagons,
each an isolaied movement that lasts

Tod:y's 1eachers have gvailable

implement ASCD's Dimensions of
Thinking (Marzano et 8l 1988), we
have begun to see how the types of
thinking discussed in that publication
can be recast into such a framework.

Use of the
framework will help
teachers blend
several different
programs and
administrators sclect

' | and present various

staff development
efforts as a unified
whole rather than as
separate entities.

Integrating Instructional
Programs Through
Dimensions of Learning

The “Dimensions” framework—based on general
principles of how learning occurs—can be
used to plan instruction, coordinate the use of
various programs, and select and plan
staff development activities.

A Common Thread: Teacher
Behavior

A thread running through most saf
development programs is that ieach-
ers’ actions are expected 1o produce

1.2
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Principle #1: Attitudes and
Perceptions Affect Learning
Recent research in motivation (€8.
Harter 1982, McCombs 1986, Weiner
1972, 1983) indicates that a person
almost always approaches a task with 3
se1 of sccompanying anitudes and per-
ceptions that greaty influence perfor-
mance. When a student sits down 10
read a chapter in a text for a course
she is studying. she spproaches the
reading task with cerain sttitudes
sbout the value of the course, the
value of the textbook, and her knowl-
edge and ability relative 10 the content
being studied Some antitudes are con-
ducive 10 Jearning. others work against
#t. If the student believes that the
course is quite valuable because it will
help her anain 2 personal goal, her
anitude will positively affect her Jearn-
ing Conversely, if she can' see the
value of the course, her anitude will
negatively affeqt her leamning

#2: Learning Involves
Acqguisttion of Two Kinds of

Information

Knowledge aan be divided into two
basic types: declarative and procedural
(Paris and Lindaver 1982, Paris et al.
1963). Declarative is con-
cemned with who, what, where, and
when; for example, information about
who was involved in Watergate, what

The dimensions are
most useful as a
kind of metaphor to
guide instruction.

land, along with processes (procedur-
al knowledge) such as how 1o read 3
contour map.

Principle #3: Once Acquired,
Knowiedge s Changes
Much recent research sheds light on
the specific cognitive operations in-
volved in the initial acquisition of in-
formation (for a review, see Anderson
1983, Estes 1962). A key cognitive Op-
eraton is activating old knowledge
and using it 10 make sense of new
information. For example, while
waiching a documenuary on sharks,
you use your previous knowledge
about sharks to help you make sense
of the new information.

Anocther cognitive operation used
when initially Jearning new informa-
tion is organizing the information in
mchawayutoassocmenmdmke
linkages with exisung knowledge in
long-tlern  Memory. This not only
helps your
information, but #t also makes the in-
forrnation more retrievable for usc aia
lster date.

But knowledge stored in the mind is
not static. Over tme #t changes, some-

ment or to replace the old structures

Common 10 all theories of knowl-
edge change is the idea that o change
an existing knowledge structure. the
jearner must menually process the in-
formation in new and unusual ways
(for a revicw, see Vosniadou and
Brewer 1987) For example, when 3
student compares two Or more con.
cepts in deuil, even if he knows them
fairly well, he will probably “leam”
something new.

Perhaps the most change-producing
cognitive function is the actual use of
knoudedge in meaningful ways 1t is
cae thing 1o lisien to or read instruc-
tions for how 10 use a computer word-
processing program but another thing
entirely 10 actually use the program 10
prepare 3 manuscript. Only through
actual use do most people begin to
undersiand how the sysiem works. as
they solve the frustrating problems
they invariably encounter.

in summary, the continuum of knowl.
edge development involves cogniuve
operations that the leamer uses 10 ac-
quire information, other ’
the Jeamer uses 10 refine the informa-
ticn, and still other operations that the
Jearner can employ 10 make wse of the
information in meaningful ways.

referred 10 as critical and creative
thinking ins (1964), Ennis (1985),
Glanhom and Baron (1965), Lipman
(1968), and Costa (1985). for example,

chansceeristics  of




not unconscious, good thinkers ofien
mrive quite deliberately 10 mect such
sandards, asking themselves, “Have 1
considered other points of view fair-
lyr “Have | examined enough alterna-
dves”” These habits of mind. while not
fnnate. aan be intermalized with prac-
(icemdthusunbecomepmofone‘s
personality.
Principles of Learning into
Dimensions of Learning
The four prinuiples of leaming can be
used o idenify types of student
thought that need 10 occur for leam-
ing 10 take place. We might call them
“Dimensions of Leamning': types of
cognition that faciliaie learning Our
ponrayal of these dimensions will im-
ply s general panern of sequence (first
one type of thinking occurs, then an-
other). but that should not be waken
literally: the dimensions are most use-
ful as 8 kind of metaphor 1o guide
instruction. As we will demonsirate,
chcyanalsobeusedtohelpunder-
stand how various instructional pro-
are similar and difflerent.
The five dimensions that spring
from the principles of leaming are: Q)
thinking needed to develop positive
anitudes toward leaming, (2) thinking
needed to initially acquire and inte-
(3) thinking needed

an imporaan
instructional situstion is the student’s
suicude. We Lave identified thne.az-

Asitudes about self and climate in-
clude the learner's perceptions about
safety, comfort, and order in the leamn-
ing situation. One of the learner's first
concems is ofien his of her own safety
and comfont This point has been em-
phasized by leamning theorists such as
Maslow (1968) and Combs (1982). and
reinforced by findings of the schoo!l
climate studies of the 1970s (Denham
and Lieberman 1960).

Another category of attitudes affect-
ing leamning is atitudes about self and
odbers. Student tend not 1o leamn well
unless they feel accepied by the
teacher and the other students. The
research on teacher expecutons
(Good 1982. Good and Brophy 1972)
has shown the impornance of student

; of teacher accepiance,
and research on cooperauve learning
00hnsoneld.l984)hushownthe
importance of student perceptions of

by their peers.

The final area of attitudes affecting
learning has 10 do with self and iask
The learner must believe that the task
has value, that she has a fairly clear
understanding of what is required,
and that she has the ability 1o compleie

An effective

classroom climate is
ractically invisible,
ut it doesn’t

subtle but
intentional ways.

it; otherwise the task becomes a threat
to her sense of competence (Coving:
won 1983).

To provide for this dimension. teach-
ers need (0 be able 10 esublish and
mainain an appropriaie environment
for leaming For example. 3 seacher
might reinforce effective anitudes about
seff and climate by occasionally greeting
students at the door or by armanging the
physical aspects of the classroom in
such 2 way as 10 accommodate different
leamning styles. A seacher might rein-
force effective attitudes about self and
others by making sure he prowvides
equal opportuniues for students 10 an-
swer questions (so that students have 2
sense of acceptance by the teacher) and
by using cooperative learning (so that
srudents develop a sense of community
and peer support) A teacher might es-
wablish effective attitudes about self and
sk by structuring tasks for high suc-
cess, using scaffolding with students
who are having difficulty, and commu-
nicating 1o students a sense of confi-
dence in their ability 0 accomplish
classroom tasks.

An effective classroom climate is
practically invisible, but it doesn't hap-

by chance. itis crafied by the antful
teacher in subue but intentional ways.

Dimension 2: Thinking Needed
0 Acquire and Integrase

Knouledge

The second principle of leaming dis-
cussed earlier makes a distinction be-
tween two kinds of knowiedge impor-
ant 1O any conient arca. declarative
and ural The third principle of
jlearning indicates that 2 jearner
changes over time rather
than simply reuining it in the form in
which & was first scquired. Puting
these wO together, the sec-
ond dimension of learning deals with
the acquisition and integration of both
declarative and ural knowl-
. involved
in this second dimension can be sub-
divided into three types. 1 1) construct-

mdm-\dw nmm,(z)omnmmmem.
especially . i and (3) storing or pracucing
wdes and sbout (1) self
mddm:.(z)oelfudahm.md Declarative Knowledge
(3) se¥f and the wsk. Constructing meaning refers 10 using
Q
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of what s © be jearned [tescarch.

prehension, has esublished numerous
surategies that can be used 10 help
students construct declarative knowl-
edge For eample. in KWl (Ogle
1965) the learner begins by idenufying
what she knows about the topic K=
whalldmdyb:ow).andwhatshe
would like 10 know (W = what 1 wan!
to know) She then reads (lisiens to.
obsenves) the informaton and deer-
mines what she has learned (L = what 1
laarmed). The saegy involves the
wmmwmmmammm
for new informauon.

Organizing declarative knowledge
{nvolves making distincions among
the different types of imponant infor-
mation taught in 8 lesson (€8 facts.
time sequences, causal networks.
problemssolutions. episodes. con-
cepis, principles). Making these dis-
tinctions is the key 10 efiective leamning
of declarative information. Specih-
ally, since much of the declarative
information presented to students
orally and in writing can be
in a variety of ways, students need 10
be able 10 ize the conient in 8
way consistent with the weacher’s pre-
ferred method of organization. ia
ieacher does not explain his preferred
method of organization before pre-
senting information, the instruction

will lack focus and will impose on the
jlearner the burden of trying 10 figure
out how 10 organize it

Finally, soning information in-
volves representing it in longterm
memory in & way that makes it easily
accessible st later umes. Operation-
ally, this involves useé of 1echniques
such as verbal rehearsal, imagery,
mnemonics, and $o on.

Acquiring Procedural Knouledge

Two of the processes needed 10 aC-
quire procedural knowledge are simi-
far 10 those involved in scquiring de-
clarative knowledge vor ecample,
when first ‘eamning how 10 read 2
panicular type of graph, 3 leamer
might belp construct meaning by acti-
vating what she knows about reading
other types of chans or graphs, thus
crexting an initial model of the pro-
cess involved Operationally this might
involve making a flowchan showing
sieps in the procedure.

Storage. however, is different for the
wo types of knowledge. Whereas de-
clarative knowledge needs (0 be
stored for easy reirieval, procedural
knowledge must be w the
jevel of sutomaticity. Operationally,
this means that the leamer needs 10
pracuce the procedure fong enough
that he can perform it with relatively
linle efion or thought.

The second dimension of learning.
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3: Thinking Needed

|

Diémension
wMudMquxe

According w0 the third principle of
jearning. knowledge continues to0 un-
dergo subsuntive change after it has
been acquired. One might say that
once it has been acquired. knowledge
is then available for exiension and
refinement, which comes sbout
through processing the information in
new and unusual ways We have iden-
tified eight such ways (fig 1).

Each the cognitive operations
listedinﬂ;unlunbeusedto
enaagedtemnnnxhamyasto

his or het knowiledge of the
content. In 8 social srudies class. for
example, students might compare dif-
ferent forms of government (democ-
racy and dicutorship) to discover new
distinctions berween them. Similarly.
making deductions, such as anticipat-
ing future events of conditions based
on current information, can help stu-
dents beuer the informa-
tion on which the deducuons are

2

uude.lnudenccdm.fotwmple.
srudents might make deducuions about
whales based on known principles
abommunmluouﬁncmdeaend
Mrmwmhmd

whales.

We migh pdmoun!mzhcmi-
uve listed in Figure 1 may
also be used when initally acquiring
example, when first

)
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difference is 3 maner of degree, focus,
and conscious use.

Dimension 4: Thinking Needed
80 Mche Meaningful Use of
Know!»dge

Our uiiimate purpose for teaching the
various forms of knowledge is to pre-
pare our students to be able 10 use that
knowledge in meaningful ways. As we
know, one of the best ways to erisure
that students fully understand the
knowledge is to arrange for them to

goals. People don't ofien
compare just for the purpose of com-
paring. they don't abstract simply for

in a piece of writing The student
could then use that knowledge 10 pre-
dict how various types of readers
might react 10 other texts.

Because these are 30
clearly goal-oriented, teachers can im-
prove student mokivation by organiz-
ing instruction around them whenever
feasible. For example, in a8 history
class, students might compose €ssays
describing the events that led up to the
Cuban missile crisis. They might use
decision making to analyze Kennedy's
reasons for blockading the Soviet mis-
sile-bearing ships. Or they might en-
gage in oral discourse to clarify some
of the issues around the events leading
up to the blockade.

To summarize, the classroom tasks
that perhaps have the most potential
for changing existing knowliedge, es-
pecially when they sre selected by
students. are those that embody the
processes lisied in Figure 2.

Dimension §: Thinking Needed
80 Develop Desirable Habiss
of Mind
The fourth principle of learning dis-
cussed eariier holds that good think-
ers have ceruin “dispositions.” These
“hsbits of mind™ include:
® being clear and secking clarity,
® being accurate and seeking accu-

£acy,
® being open-minded,
@ wking 3 position and defending

R,
® being sensitive 10 the level of
knowiedge and feelings of athers,

undersiood his communication.

Another category of such character-
istics is associated with creativiry. Am.
abile (1963) and Perkins (1984) repon
that these include:

® engaging intensely in tasks even
when answers or solutions are not
apparent;

® pushing the limits of one’s knowl-
edge and abilities;

® generating and following one’s
own standards of evaluation,

® generating new wayvs of viewing
situations outside the boundaries of
stiandard conventions.

To illustrate, the learner might no-
tice that she tends 1o “coast” through
projects, expending as linle energy as
possible. To correct this tendency, she
might “push” herself on 3 project,
trying to do the very best she can.

The third category of desirable habits
of mind are those tha characterize self-
regulated behavior. From research and
theory in metacognition and self-efficacy
(Brown 1978, Flavell 1976), we know
that peopie can learn to:

® plan,

® be sensitive to feedback,

@ use svailable resources,

® be aware of their own thinking,

® evaluate the effectiveness of their
own thinking.

To {llusirate, the leammer might
make a specific plan of acton for an
upcoming classroom project. As he
implements his plan, he might occa-
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phasized in each prograra Figure 3 is
an snalysis of 20 different programs
from the vanuge point of the five
dimensions of learning.

In the figure, an § in any cell indi-
cates srong emphasis on that dimen-
sion, an M indicates maderaze empha-
sis. and a - indicates that the program
puts relatively linle emphasis on that
dimension. This is not t0 say that the
program or practice toully ignores
that area (although it might), but only
that in our judgment the program or
practice does not ovently deal with that
dimension For example, Figure 3 in-
dicates that the ITIP program (Column
A) is strong in the “self and climate”
and “self and wsk” components of
Dimension 1 and moderate in the “self
and other” component of that dimen.
sion. It is strong in all aspecs of
Dimension 2. However, even though
some interpreutions of the ITIP pro-
gram use Bloom's (et al. 1956) waxon-
omy, which is strong in Dimensicn 3
(see Column ] in fig. 3), the ITIP
program per se does not direcily ad-

programs in such s way that they cover
88 many dimensions (with all of their
subcomponents) as possible.

The five dimensions
can be used to plan
instruction that will
improve students’
success in mastering
school content
while also
developing their
cognitive skills.

dents’ knowledge of content as well as
their ability 10 use the array of cogni-
tve operations needed to learn aca-
demic content. Their field-testing also
disclosed that the teachers anended 10
Dimensions 1 and 2 in their instruc-
tional planning and implementation
but infrequently addressed Dimen-

In addition to the fieldesting that
has already been done, ASCD has es-
wablished 2 research and development
consortium, which began in October
1989 and will end in August 1991, 10
test the vffecuveness of about 200 sirat-
cgies that have been
the model. Some 18 agencies, includ-
ing 16 school districts from across the

zonwdamnuuhowthscprognm
can be wed in concen 0 promcte

student learning 0
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GROUPING, A PHILOSOPHICAL UMBRELLA

It is important to maintain flexibility so that students can make
changes throughout the year as necessary.

Grouping patterns need to meet student needs.

Direct teaching time with students needs to be optimized given
class size constraints.

The same group of students should not be kept together in the
same class group year after year.

Heteorgenous groups should occur with the possible exceptions
of homogenously grouping reading and math.

It seems appropriate to heteorgenously group according to some
scheme rather than haphazardly.

Any system we use should maximize time on task.

Keeping track of past years groups from year to year will help
us avoid #4,

ll'w/
'.‘ll




Date

REACTIONS TO
THE STRATEQIES

AREAS OF NEED EXPREISED

APPENDIX C

STUDY GROUP QUESTIONNAIRE

4-1-8C Geaug Dimensians Qf'ur‘}z G'I’Gll“n

TEACHERS LISTED BY NUMBER

% 1 2 ‘ 3 4 H ‘ 6‘ 7 '!Tbuk
Using strategies? . ' } . { ° | ° l
' | l ! 1 3 |
Like strategies? L L L g . \ 0 ‘ o .
. e . . . ° o | e .
, Students like? 7
., Pressure to (nish . ° . . . . . A
lesson.
i Feals “contrived”. . o | @ o . o . . a
: Nued more practice. . . - . . . . .
- g
Nead more modeling. | o ° - ° ° . ° .
Need observations. o ° . . . . ™ PY o
Student buy in hard. i .

Primary teachers = #1 - 4

Intermediate teachers = §5 - §8

BEST COPY AVAIL ARLE

Primary = grades 1,2,3
Intermediate = grades 4,5,6*

1 . *Grade six moved to middle school
u .t after 1989 '
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APPENDIX D

Figure I.2. Stages of Concern About the Innovation2

AWARENESS: Little concern about or involvement with the innovation is indi-
cated.

INFORMATIONAL: A general awareness of the innovation and interest in learn-

ing more detail about it is indicated. The person seems to be unworried
about herself/himself in relation to the innovation. She/he is interested
in substantive aspects of the innovation in a selfless manner such as general
characteristics, effects, and requirements for use.

PERSONAL: Individual is uncertain abod; the demands of the innovation, her/

his inadequacy to meet those demands, and her/his role with the innovation.
This includes analysis of her/his role in relation to the reward structure
of the organization, decision making, and consideration of potential con-
flicts with existing structures or personal commitment. Financial or status
implications of the program for self and colleagues may also be reflected.

MANAGEMENT: Attention is focused on the processes and tasks of using the

innovation and the best use of information and resources. Issues related to
efficiency, organizing, managing, scheduling, and time demands are utmost.

CONSEQUENCE: Attention focuses on impact of the innovation on students in

her/his immediate sphere ¢¢ influence. . The focus is on relevance of the in-
novation for students, evaluation of student outcomes, including performance
and competencies, and changes needed to increase student outcomes.

COLLABORATION: The focus is on coordination and cooperation with others re-

garding use of the innovation.

ORI TR s o, 2 A Ae

REFOCUSING: The focus is on exploration of more universal benefits from the
innovation, including the possibility of major changes or replacement with a
more powerful alternative. Individual has definite ideas about alternatives
to the proposed or existing form of the innovation.

2Original concept from Hall, G. E., Wallace, R. C., Jr., & Dossett, W. A.
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A developmental conceptualization of the adoption process within educational in-

stitutions. Austin: Research and Development Center for Teacher Education, The
University of Texas, 1973.
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APPENDIX F

CONSORTIUM REPORT FOR ASCD
Form D
Reporting Form

School/District: Willow Creek Elementary/Cherry Creek School District
Grade Level/Content Area: Grade Five; all subjects

Area worked on:  Acquiring and Integrating Declarative Knowledgz

Hypothesis: The science content typically has given students the most
difficulty. Reading the textbook has been an obstacle for many and understanding
the material has been generally poor. | wonder {f using graphic organizers and
teaching kids the strategies of KwL and reciprocal teaching would enable students
to be more successful with the science content. The interest level has usually
been low, and | predict that my plan will probably improve the interest that
students have in science.

Effects onme: Terrific! My entire focus of how to plan the pollution unit has
shifted in a much better direction than ever before. In order to plan a graphic
organizer that | felt would be useful to the kids, | spent hours thinking about what
part of the deciarative knowledge would be primary and what would be secondary.
My teammate and | developed the attached graphic organizers to give to the
students

Effects on students: This was not the first time my class has worked with
graphic organizers, so they had aiready had the background knowledge of the
purpose they serve. | used the graphic organizer as we read the textbook, and we
would discuss the material and complete the bianks as we went aiong in the unit.
| had a substitute one day due to a study team meeting and | left very detailed
plans about how and why | wanted her to coordinate the textbook material with
the graphic organizer. The following day my class had numerous questions
regarding the previous day's lesson, and one of them said,” | didn't understand
much yesterday. She told us to read these pages and then she told us what words
to 7111 in the blanks. We finished way early and she read a book to us, but | like
your way better. | don't get what we did yesterday.”

| retaught the lesson and | could truly see the"cloud" 1ift from their faces as
we continued. We had an excellent talk after about how much difference it makes
1f the teacher spends time with the organizer and relates it to their reading of
text.

The class had also had some experience with KWL and reciprocal teaching, but !
put much more emphasis on these strategies while increasing more independent
reading of the text. One morning | had a cooperative learning lesson involving the
textbook, graphic organizer, and other materials. Although all groups successfully
completed the assignment, one group was not finished at the end of the period. |
had been monitoring all groups and was very pleased with the group who had not
finished because they had dectded on their own to do a group KWL sheet before 1 4.,




133

reading, and during the reading they were sharing the steps of reciprocal teaching
1t was extremely gratifying to watch this happen, to share it with the entire Class
later, and to hear those four students share how much “easier” their assignment
was for them even though they took so much longer to finish.

Conclusion: My class is quite successful with graphic organizers; this past unit
they developed their own for a part of the unit. when | require that they do KWL or
reciprocal teaching, most can do well with them. 1 still struggle with getting
more kids to use it more often of their own volition rather than by my directing it.
However, this is gradually happening, and these particular Acquire and Integrate
strategies have made a tremendous difference in their academic performance as
well as a much higher interest in science. Yesterday | asked them to think about
the unit we are presently working with, and figure out how it is similar to the
pollution unit. | asked them to write their ideas on a piece of paper: 23 of the 27
wrote that both units have cause/effect relationships and that the causes are
either natural or man-made. | am convinced that the mental pictures of the
former graphic organizer attributed to such a high rate of accuracy.

14
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Form D
Reporting Format

Name—Pat Lozier
Date: January 17, 1990

School/District. Willow Creek Elementary/Cherry Creek School District
Grade Level/Content Area: Grade Five; all subjects

Area worked on: Habits of Mind

Hypothesis : If | present lessons, discussion, and examples that demonstrate the
three areas of Habits of Mind, | believe that the students will begin to show an
awareness of them by exhibiting these behaviors in class.

what | did: | began by displaying the Critical Thinking Habits of Mind on an
overhead so that the students could see the terminology while discussing it.
Taking about twenty minutes a day, | gradually introduced each of the habits,
providing examples and then asking the class to generate others. This was a siow
process at first, but as we progressed, they became quite successful with their
own examples. | spent approximately two weeks teaching about Critical Thinking
and then began to verbally praise kids as | observed them using any of the six
behaviors. With Debra's help during our study team meetings | was able to extend
the praise by giving students a small certificate that had ail of the Critical
Thinking Habits of Mind printed. The certificates were something | valued as a
reward and most of the class valued receiving them; | continue to encourage them
to keep them in a safe place as they accumuiate them.

when | felt that the class was comfortable and clear about Critical Thinking, |
began the entire process again with Self-Regulated Habits of Mind. | did stress
that although we were learning about new habits, we would continue to keep using
ard rewarding the Critical Thinking. In time, Creative Thinking Habits were
introduced and discussed in the Same manner.

Effects on me: In the effort to make the Habits of Mind a regular part of the
school day, it heightened my awareness of the fact that some students were
already using some by their own nature. This certainly helped create enthusiasm
on my part to "use” these students as models of the habits whenever they occurred.
| also noticed that | have planned my lessons so that they provide opportunities
for students to practice these types of thinking.
For example, at the end of a pollution unit the kids were to collect trash that
they found discarded on the ground. Each group was to create a large collage with
their items and rate each item according to how harmful it could be to the
environment. | inserted an additional task at this point, which was for the kids to
keep a tally for how often they could not agree on a rating, and how often they
resolved it by being open minded to various reasons given for a particular rating. |
was very impressed how that focus enabled the groups to calmly probiem solve 8
rather than "bicker and "attack”. We did some group processing afterward and the 145

students - the key element causing the
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group to complete the assignment in such a positive way. | continue to work the

Habits of Mind into many of my lessons now, and find that it greatly enhances the
quality of thinking and interactions among students.

Effects on students:  Although some children are aware and using the Habits of
Mind to different degrees, | am pleased with the overall change | have seen.
Several routinely use the terminology and show awareness by saying things like,
"Didn't Jared just show seeking clarity?”, or, “The whole class should get an
orange certificate for that." At times during conferencing, | can say to a
student,"Do you realize what you just did?" Many can respond with a correct
recognition of "sticking with the task™ or "being aware of my own thinking".
Although some of the class can do this, it is evident that | have much more to do
to increase the involvement of others. At the same time, when | think back to
those first introductory lessons, | am extremely happy with their progress.

Conclusions: It is definitely essential that | continue to mode!, reinforce, and
reward any Habits of Mind that the kids display. Although slower in progress,
some of the less confident students are "taking risks” that they would not have in
the past, like asking questions when confused. For most, the Habits of Mind have
shifted the focus from “I can't” to “This is yard but | can do some things to help
myself."
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SELF SYSTEM STRATEGY DESCRIPTION

ATTITUDE
1. EFFORT PAYS OFF.

2. 1°CAN® SOLVE THE PROBLEM.
3. BE PERSISTENT.

4. STRIVE TO WORK BEYOND WHAT YOU THINK YOU
CAN DO.

5. BE AWARE OF AND USE THE RESOURCES AROUND
YOU.

6. LEARN FROM FAILURE.
7. DON'T BE AFRAID TO MAKE MISTAKES.

8. MAINTAIN A POSITIVE ATTITUDE.

ATTENTION
1. " BRACKET
2 ,REMOVE msnu.crmc MATERIALS. -
3. 'CREATE MIND PICTURES FOR THE PROBLEM
' MAKE YOURSELF UNCOMFORTABLE

WRITE ANSW'ERS TO ANY QUESTIONS YOU HAVE

4

5

6. TALK ALOUD ABOUT THE, PROBLEM. |

7.” USE SELF-T R
8 TRYTO lGNORE OUTSIDE DISTRACTIONS.

9. REFRAIN FROM MAKING YOUR OWN DISTRACTIONS.
10. -STICK WITH THE TASK.

11. ASK QUF.STIONS.

COMMITMENT

|. DECIDE ON A SPECIFIC TIME AND PLACE TO
COMPLETE THE PROBLEM.

2. TELL ANOTHER PERSON WHAT YOUR COMMITMENT
IS. '

3. WRITE YOUR COMMITMENT ON A PIECE OF PAPER.

4. MAKE A MIND PICTURE OF YOURSELF COMPLETING
YOUR COMMITMENT.

v oege

S. ASK A FRIEND TO HELP YOU KEEP YOUR
COMMITMENT. -
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TASK SYSTEM STRATEGY DESCRIPTION
_ PLANNING
1.  READ THE PROBLEM.

2. DETERMINE WHAT YOU ARE ASKED TO FIND OR
DECIDE.

3. LIST THE QUESTION(S) THAT NEED TO BE ANSWERED.
4. LIST THINGS THAT NEED TO BE CONSIDERED.

5. DECIDE WHAT DATA NEED TO BE COLLECTED.

6. ASK QUESTIONS.

7. TRY TO PUT IDEAS IN A LOGICAL ORDER.

-8. MAKE SOMETHING WITH WHICH TO DISPLAY THE
INFORMATION.

9. GATHER ANY NEEDED MATERIALS.

10. ASSIGN INDIVIDUAL TASKS IF NECESSARY.

MONITORING

{. CHECK YOUR PROGRESS TOWARD YOUR GOALS AND
SUBGOALS.

2. CHECK TO SEE HOW CLOSE TO YOUR GOAL YOU ARE.

3. REVISE GOALS AND/OR STRATEGIES TO HELP SOLVE
THE PROBLEM.

4. CHECK TO SEE THAT YOU ARE USING THE STRATEGY
IN THE RIGHT WAY.

5. CHECK TO SEE IF YOU ARE USING THE CORRECT
STRATEGY.

6. ACTUALLY WORK THE PROBLEM IN A LOGICAL
ORDER.

7. CHECK TO SEE HOW CLOSE YOU ARE TO A SOLUTION.

EVALUATING

1. IDENTIFY PARTS OF THE SOLUTION THAT CAUSED
DIFFICULTY.

2. IDENTIFY WAYS THAT THESE OBSTACLES COULD
HAVE BEEN AVOIDED.

3. LIST SUGGESTIONS FOR SOLVING THE PROBLEM
DIFFERENTLY.

4. IDENTIFY SIMILAR PROBLEMS SOLVED PREVIOUSLY.

5. FORMULATE SIMILAR PROBLEMS THAT MIGHT BE
ENCOUNTERED IN THE FUTURE.




APPENDIX 1

RESULTS AND CONCLUSIONS OF the PROBLEM SOLVING
ASSESSMENT
from THE EFFECTS of METACOGNITIVE STRATGEY INSTRUCTION

on SIXTH GRADER’S MATHEMATIC
PROBLEM SOLVING ABILITY

Q

roblem-Solving Pe
Hypothesis 1

Training in metacognitive strategies enhances a sixth-grade student’s ability
to problem solve. Experimental Groups 1, 2, and 3, which receive metacognitive
Self, Task, and a combination Self and Task System strategy trainiag, respectively,
will exhibit higher scores on the Five-Question Probiem-Solving Assessment.

The means, standard deviations, and adjusted posttest means from the test of
problem solving are displayed in Table 4.1. The scale on the Five-Question
Problem-Solving Assessment ranged from a possible low score of 0 to a high score
of 20 points. Table 4.2 shows the results of a 3 x 4 (level x treatment) ANCOVA
performed on the test of problem solving, using pretest scores as the covariate.

The analysis rev'ca.led that there was a significant difference between the
adjusted posttest means of the four treatment groups. The effect of treatment was
statistically significant at the p < .05 level, F(3,61) = 3.325. The null hypothesis
was rejected. Training in metacognitive strategies had a significant impact on

students’ problem-solving performance. When comparing the pretest and posttest
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scores, it is apparent that this effect is due to the higher rate of improvement of the
three experimental groups as compared to the control group. The Dunnett Multiple
Comparison (MC) method was used for a planned pairwise contrast using the adjusted
means and mean square error (MS,) of the ANCOVA to compare each of the J - 1
means with one control group mean. The contrast of the combination of
Experimental 1, Experimental 2, and Experimental 3 with the control group exceeded
the critical value of ¢ and the null hypothesis was rejected at p < .05 level. There
was a marked improvement in the treatment groups that received Task System
strategy instruction. Figure 4.1 graphically displays this relationship.

To further explore how the treatment groups differed, a planned comparison,
Dunnett MC, was employed. The Dunnett MC provides a pairwise contrast t0
determine which means or groups of means are significantly different when compared
to one predesignated mean, usually the mean of the control group. The Dunnett MC
is a more powerful method of planned contrasts when comparing to one predesignated
mean (Glass & Hopkins, 1984). Again, the MS, and adjusted means derived from
the ANCOVA were used to compute the planned comparison. Each of the
experimental groﬁp means was compared individually to the control group mean.
When the combination Self and Task System group (Experimental 3) was compared
to the control group, the f-ratio of 1.63 was just below the critical t-ratio of 1.67;
therefore, the null hypothesis cannot be rejected. Results from Experimental 3 did

not differ significantly from the control group. When the Task System group
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(Experimental 2) was compared to the control group, the f-ratio of 3.18 was well

above the critical ¢-ratio 1.67; therefore, the null hypothesis'is rejected. Those
students receiving instruction in the Task System strategies performed significantly
better on the Five-Question Problem-Solving Asses;ment than those subjects in the
control group. When the Self System group (Experimental 1) was compared to the
control group, the ¢-ratio of 1.54 was just below the critical ¢-ratio of 1.67; therefore,
the null hypothesis cannot be rejected. Results from Experimental 1 did not differ

significantly from the control group.
Hypothesis 2

Compared to students receiving only Self or Task System strategy training,
the combination of general metacognitive Self System and Task System strategies
enhances the mathematics problem-solving skills of students.  Students in
Experimental 3 will score significantly higher on the Five-Question Problem-Solving
Assessment than either students in Experimental 1 oz Experimental 2.

Although the effect of treatment was statistically significant at the p < .05
level, it is apparent from Figures 4.1 and 4.2 that Experimental 3 did not perform
better than either Experimental 1 or Experimental 2. To further explore Hypothesis
2, a Dunnett MC technique was employed using the adjusted means and MS, from
the ANCOVA. When the combination of Self and Task System strategy instruction

group (Experimental 3) was compared to the Self System group (Experimental 1) or

Ih)




Conclusions

In summary, it is increasingly apparent that metacognition is important for
successful mathematical problem-solving performance. What is not so clear is the
relationship between problem-solving performance and control of Self System and
Task System metacognitive strategies. The results of this study indicate that training
in metacognition facilitates mathematics problem solving performance. The type of
strategy training, whether Self or Task System, has a differential effect. A Task
System oriented approach for teaching metacognition proved to be more effective in
a short-term study than a Self System approach. When considering the importance
of the components of metacognition it is clear from the present study that the Task
System strategies of goal setting, planning, monitoring, and evaluating are highly
implicated in problem-solving performance. Further, Task System strategy training
influences attitude for low achievers and other achievement levels to varying degrees.
Low achievers, when given the strategies to help them effectively solve problems,
improve their attitude toward problem solving. The practical implications of this
finding suggest that it may be more effective to provide Task System strategy training
for students to provoke both a positive attitude toward problem solving and increased
problem-solving performance. The metacognitive strategy training approach had no
effect on high achievers suggesting that training is unnecessary, but not detrimental

for this level of student. The precise role that Self System and Task System strategy
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training has in mathematical problem solving performance requires further

explanation and, therefore, further investigation.
mplication hing in

The results of this study have three main implications for mathematics
problem-solving instruction. First, this study demonstrates that teaching
metacognitive strategies is an effective method for improving students’ problem-
solving performance. Second, the type of metacognitive strategy instruction provides
varying degrees of effectiveness. An approach that focuses on the Task System
strategies enhances students’ mathematics problem-solving performance more than an
approach that focuses only on the Self System strategies. Finally, instruction in the
combination of Self and Task System strategies does not necessarily enhance
performance over instruction in Task System strategies alone. Therefore, when
developing a mathematics problem-solving curriculum, educators should provide
explicit instruction in goal setting, planning, monitoring, and evaluating and integrate
this instruction within the context of mathematics. Studies mentioned throughout this
document indicate that metacognition is strongly related to problem-solving
performance and should be included in any mathematics problem-solving curriculum.

The present study encompassed only 24 days of instruction. Given an
extended span of time and greater concentration, training in the metacognitive Self

System strategies of attention, commitment, and attitude may prove beneficial. The

L.
.“l/
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model for metacagnitive learning created for this study can be used to help educators
develop a comprehensive mathematics problem-solving qurriculum that includes
instruction about metacognitive strategies in both the Self and Task Systems.

The results of this experiment suggest that providing an instructional model
for metacognitive training and explicitly linking this training to mathematics problem
solving enhances sixth-graders ability to problem solve. Investigating the Self System
and Task System aspects of metacognition have not been generally applied in the area
of mathematics problem solving and this study provides one of the first examinations
of these two variables and their importance to metacognition and problem solving
ability. The present study adds to the literature on problem solving and
metacognition by separating the Self and Task Systems in an attempt to further clarify

the "fuzzy" concept of metacognition.
Recommendations for Future Research

The present study has provided data which shows that metacognition plays an
important role in mathematics problem solving. More specifically, an attempt was
made to clarify the role of Self and Task System strategy use and any interaction of
these systems. This study creates many opportunities for future research.

More research into the interaction of the Self and Task Systems and their
contribution to enhanced performance should be pursued. Since the duration of the

present study was a mere 24 days, it is suggested that further research be of a
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prolonged duration in order to determine the full impact of both systems, especially
the Self System.

Future researchers should take a closer look at the impact of metacognitive
strategy instruction on students of varying ability levels (low, middle, high) to
determine the effectiveness of this strategy training for each of these levels. The
necessity of metacognitive training for students of high ability level must be
considered.

Impending research should address the issue of attitude and its impact on
problem solving performance and determine if attitude can be modified through
experience with success after Task System strategy instruction.  Since some
researchers (Lester, Garofalo, & Kroll, 1989) emphasize the importance of attitude
to success in problem solving and since those subjects in the Self System treatment
group did perform better than the control group, investigation on how best to impact

attitude is important.

i+
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APPENDIX J
END-OF-YEAR REPORT

WILLOW CREEK ELEMENTARY SCHOOL ACCOUNTABILITY COMMITTEE

Mission

Who Serves?

Highlights

by Chris Domino, PTO Representative
Deena Tarleton, Principal

The Accountability Committee is mandated by the state. Its purpose
is to make sure that the school meets the needs of its community. The
state requires certain goals in student achievement, attendance, and
graduation, and requires that this committee write those goals,
determine how to measure them, and publish them to the community
and to the state. But beyond that requirement, the committee is free
to take up any issue that concerns it and makes what recommendations
it sees fit to the principal and faculty of the school.

Anyone is welcome to come to the meetings or serve on the
committee, but the state requires that the committee’s membership
reflect the ethnic and racial diversity of its community.

We had a great year. Our new half-day meeting time allowed for
more exchange and development of new ideas.

It’s a little premature to report progress on our 1991-92 goals, since the
Towa Tests of Basic Skills will not be given until October of 1992.

Primary teachers are reporting good results on the end of the year
assessments in reading. As you know, first and second grade has
worked hard this year to implement a new reading program which
combines small group instruction in reading strategies with teacher
analysis of any weaknesses so that they can be eliminated.

Habits of Mind, critical, creative, and self-evaluative thinking
behaviors, have been emphasized this year. By doing a sample survey
of students, we discovered that those who understand the language of
habits of mind also have a better understanding of the thinking
behaviors. For next year, we plan to include habits of mind on all
report cards and involve parents in helping us reinforce these
behaviors.

The committee also spent a good deal of time sorting through what

our priorities are and should be, especially in a time of budget
shortfalls.

? OVER...
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I have listed below the major items we discussed. Our school
improvement goals for the coming year are also included.

Areas of Work, 1991.92

1.

2.

1.

Y

" oppe .

Measuring how well the school does its job: survey of parents at conference
time; survey of sixth-grade students and parents, etc.

Discussing better ways to communicate with parents and the community about
the school, including such media as videotapes, and better ways to increase
parent commitment to and involvement with the school.

Recommending the faculty discuss revision of the report card to include a
habits of mind checklist.

Evaluating test results and questionnaires, especially considering some
improvement of the science program.

Discussing alternate assessment vehicles; support for research projects that
were implemented this year.

Discussing school calendar and possible revisions.

Considering ways to increase physical education participation.

School Accountability Goals for 1992-93

Continue to improve students’ incidence of higher order thinking behaviors
in the areas of critical, creative, and self-regulated thinking.

To maintain our present high level of 96% attendance. (A state-mandated
goal)

By the end of third grade, studeats at Willow Creek will be at or above grade
level in reading and will know strategies which will enable them
to maintain this ability throughout their academic career.

Facilitate teachers in understanding the use of technology as a
teaching/learning tool in the classroom.

Communicate appropriate developmental practices to parents of primary
students. .

Maintain student achievement in math concepts, problem solving, and
computation at intermediate grade levels.

Instill respect for diversity and provide support for those who are "diverse."

165
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APPENDIX K
BACK-TO-SCHOOL NIGHT
I Introduction of the teachers.

II.  Introduction of Sandy Magyar and Bev Luchini
III. Thinking: How Do We Know Students Are Getting Better At It?

Industry and business has demanded of schools that students be able to think critically and
creatively and to be able to work cooperatively in groups to solve problems.

We are working hard at Willow Creek to make adjustments in our curriculum to help
students increase their abilitites to think. I'd like to spend the next few minutes talking

about what you can do at home to encourage your children and to cooperate with our
efforts.

A copy of the article by Arthur Costa entitled "Thinking: How do we know students are
getting better at it?" has been provided for you. I would like to give you some of examples

of some of the behaviors you want your child to exhibit and how what you can do to model
these for them.

*Work with a partner. Designate one person tc be A and the other to be B.
A solves the problem talking aloud to B. B listens for how A solves it.

Be honest, how many of you said, "I hate this kinds of problems, I never do well on them?
Who had to draw a picture?

It is frustrating for us to watch kids struggle with problems and oftén easier to give them
the answers, but we are robbing them of the practice of thinking

PERSEVERING WHEN THE SOLUTION TO A PROBLEM IS NOT IMMEDIATELY
APPARENT

Example: Modeling: (Balancing your checkbook, doing income tax (Think Aloud)
Practice: Collect riddles or problems to encourage perseverance.
Duck, corn, fox riddle.
DECREASING IMPULSIVITY

Example: Work with them when they are doing homework to make sure that they
understand the directions before starting anything. Ask younger students to tell you their
plan for accomplishing a chore before starting it.

FLEXIBILITY IN THINKING

Example: Elevator story. Several solutions to a problem.

It
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METACOGNITION

When you were verbalizing the steps you used to solve the day after problem, you were
using metacognition. You were aware of your thinking as you were performing a task.
Many students and adults fee! that thinking abilities are things with which you were born.
In fact any of us can become more capable in areas of thinking by practicing new strategies.
Next time you are solving a problem think out loud through the steps you use. Also have
them tell you what they are thinking as they are solving a math problem or reading a story
or beginning to write a letter.

I don’t have time to illustrate all of the behaviors. Take some time to think about these
and pick a few you want to reinforce. Maybe instead of rewarding your child for good
grades you might want to consider going out for an icecream when you notice that he or
she was able to generate several solutions for a problem or kept at the homework to
understand it when it was initially frustrating.

I will be teaching a class for parents beginning in October if you are interested in other
ways to help your children improve their thinking abilities.

IT'S FRUSTRATING TO WATCH KIDS REINVENT THE WHEEL, BUT WHAT WE

NEED TO KEEP IN MIND IS THAT ALTHOUGH WE DO NOT NEED NEW WHEELS,
WE DO NEED NEW INVENTORS.

i85
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TEACHER OBSERVATION GRAPHS 1991-92

Time Allotment in Five Dimensions
(Vertical axis represents time)

1 2A 28 3&4 5

1 . 2A 2B 3&4 5

2A 2B 384 5

b 2A -2B 3&4 $

1 = ATTITUDES AND PERCEFTIONS
2A = CONSTRUCTING MEANING AND ORGANIZING
2B = STORING
344 « REFINING AND USING
§ o HABITS OF MOND
teacher

P(1) ——‘]__

]

PQ2) F——J
3

1 24 28 3&4
- 24 . 2B 3&4 . 8
P(4) _I—_I]-j i—'
S 2B 384 S
P(5) m | j
1 2A 28 3&4 s

“This represents a geperalization of observations
made of the above 12 sachers when they used

I = Intermediate teacher grade 4 or S
P = Primary teacher grade 1 or 2
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Appendix P

Scoring Rubric and Questions for Colonies Retention Test

Question: Discuss five important things that you learned about Colonial American.

Scoring Rubric:

6 Chooses important events or facts and specifically identifies their

significance
S Chooses important events or facts/does not explain their significance
4 Chooses some important events of facts with some explanation
3 Chooses some important facts or gives great detail about facts/events

2 Chooses facts with some detail but not related to each other and are
not significant

1 Chooses bare facts; they are often wrong or not related to Colonial
America




Appendix Q

Scoring Rubric and Question for Solar System Retention Test

Question: Discuss five important things you learned about the solar system.

Scoring Rubric:

S Explanation includes facts/generalizations with elaboration or
broad concepts with elaboration

4 Explanation includes facts with elaboration

3 Explanation includes broad concepts with not substantiation of knowledge of
those concepts

2 Explanation includes minor concepts or facts with little or no elaboration

1 Explanation is vague or incorrect




Appendix R

Scoring Rubric and Questions for Respiratory Application Test

Questions:
Mr. Smith and Mr. Jones both had surgery. After the surgery, Mr. Smith recovered
much faster than Mr. Jones. He began to feel stronger and the rosy color came back
to his skin very quickly.
1. Explain how the heart and lungs work together.

2. Describe what might be different in Mr. Smith’s circulatory and respiratory
systems that would cause him to get back his rosy color faster than Mr. Jones.

3. What are two possible reasons that Mr. Smith’s and Mr. Jones’ heart and lungs
were different?

4. How could you ind out for sure if one of your ideas is really the reason?
Scoring Rubric:
Question #1:

S Detailed explanation of relationship of heart and lung including
exchange of gases, heart as a pump for blood, anatomy details

4 Detailed explanation of relationship of heart and lung including
either exchange of gases or heart as pump and anatomy details

3 Partial explanation of relationship of heart and lung including some
information about anatomical structure,exchange of gases, or heart as
pump for blood to lung

2 Sketchy explanation in one or more of the categories

1 Explanation contains one or two minor facts, misinformation, or no
information




Question #2

5 Explanation contains three or more predictions based on in-depth
knowledge of the circulatory and respiratory systems.

4 Explanation contains one or two predictions based on in-depth knowledge
of the circulatory and respiratory systems.

3 Explanation contains one or two ideas with minor substantiation from
a knowledge of the circulatory and respiratory systems.

2 Explanation is a best guess with no substatiation
1 Explanation is incorrect or missing

Question #3
Same as Question #2

Question #4

S Answer contains several hypotheses showing in-depth knowledge with a
description of the a testing process similar to experimental inquiry

4 Answer contains several hypotheses showing a good knowledge base with
suggestions of several resources that could be used to verify the hypotheses

3 Answer contains one explanation or two explanations showing some
knowledge with the mention of one resource that could be used to check
the explanation

2 Answer contains one explanation showing a sketchy knowledge base with
reference to a minor resource such as a science book

1 Answer is missing or misinformed
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Introduction

It is unlikely that there ever was a time when educators did not dispute the
purposes of schooling. In America, the debate has been framed by themes like
learning of basic skills, fostering participation in a democratic society, transmitting
cultural literacy, and preparing people for the workplace, among others. One
manifestation of the debate, and one that has engaged literally thousands of
educators in the past ten or twenty years, is an increasing focus on teaching thinking
skills. From this point of view, a high priority for schooling is to increase the facility
with which students use symbol systems to represent and deal with various classes
of phenomena. That is, schools should not only teach students specific content but
also should develop students' thinking skills.

The term thinking skills is used here to refer to a relatively broad array of
learned activities. The general domain can be inferred from a few of the distinctions
that have become commonplace in education. For example, educators often
contrast basic with higher-order skills. Since the publication in 1956, of what has
become known as Bloom's Taxonomy, many people think of higher-order skills as
being associated with the upper levels of this hierarchy. Another common
distinction is that between acquisition of factual knowledge, on the one hand, and
problem solving and problem framing, on the other. For some time now,
psychologists have been portraying differences between cognition and
metacognition where metacognition refers to executive control of basic cognitive
processes. From these distinctions, and many others in common use, thinking
skills refer to the general and specific cognitive processing activities used in
identifying, storing, retrieving, interrelating, and making meaning from sensory
and symbolic data. 5

To a great extent, the extraordinary rate at which human knowledge is
increasing has been the impetus for attention to thinking skills. Since much of
what is known, especially in the scientific domain, changes radically during one’s
lifetime, schools must prepare people to continually learn and relearn. The need to
keep one's knowledge current has placed a premium on the processes of thinking
themselves. With this in mind, the emergence of cognitive psychology during the
last few decades is hardly a coincidence. In fact, there is a strong correlation between
increasing interest in thinking skills and the development of cognitive psychology.

By the 1980's, many schools and school districts included in their mission
statements an intention to improve the thinking skills of their students and specific
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programs were designed to carry out this intention. Sometimes thinking skills were
treated as a separate curriculum strand with time set aside for instruction in
thinking skills per se. In these cases, there was often little change in the way that
instruction was implemented. That is, thinking skills were treated as another
content to be taught, and students were expected to know about these skills in
addition to other curricular offerings. In some instances, instruction on thinking
skills was intended to be integrated with the content or discipline being taught. In
these latter cases, successful implementation would require more than superficial
changes in fundamental aspects of instruction. Educators envisioned classrooms
where students were actively engaged in challenging tasks, striving to invent or
apply useful cognitive strategies, reflecting on both what they had accomplished and
how they had accomplished it, and mastering in the process both content
knowledge and thinking skills.

One prominent example of this latter genre is entitled the Dimensions of
Learning [Marzano, 1991 #22]. When programs of this type are introduced in
elementary school classrooms, what changes in the intellectual or thinking
environment occur? What new cognitive demands are made on students and
teachers and what shifts in emphasis on particular kinds of student and teacher
thinking come about? These questions provide a general frame for the current
study. Teachers in two of the four classrooms in which the study was conducted had
had extensive training in the Dimensions of Learning model.

The Dimensions of Learning. The Dimensions of Learning Program [Marzano, 1591
#22; Marzano, 1990 #8; Marzano, 1989 #10; Marzano, 1988 #9] is a conceptual
framework and training program for K-12 educators that is designed for use in
planning and implementing classroom instruction with a strong focus on content
integrated with thinking and learning skills. The Program was created after an
extensive review and integration of work on teaching, learning, decision making,
thinking, creativity, and cognition. The Program is organized around five
"dimensions:” (1) positive attitudes and perceptions about learning; (2) acquisition
and integration of knowledge; (3) extension and refinement of knowledge; (4)
meaningful use of knowledge; and (5) productive habits of mind. The dimensions
are briefly summarized by the program developers in Appendix A (see Dimensions

of learning: Teacher's manual for details of the Program's content [Marzano, 1991
#22)).

1 LAl A
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Problem statement. When teachers have had extensive training in Dimensions of
Learning, do classroom processes reflect higher amounts and levels of student
thinking? Do the classroom activities that students engage in offer greater
opportunity for learning content and thinking skills? How do students' experiences
differ from those of students in similar classes where no teacher training on
Dimensions of Learning occurred?

The primary goal of this study is to examine the kinds and amounts of
thinking that students engage in during classroom instruction. While thinking
cannot be examined directly, several kinds of evidence are assumed to be associated
with particular kinds of cognitive activity. In this study, indirect evidence for
student thinking is sought in two domains. First, what kinds of tasks do students
engage in during instruction? Second, what characterizes students' and teachers’
talk as students work on instructional tasks? Since classroom tasks constitute the
immediate context in which teacher and student talk occur, these two domains are
not entirely distinct. However, they each provide practical perspectives on
opportunities for students to think and act during classroom instruction.

The study classrooms. The study describes teaching and learning activities in four
elementary school classrooms in a suburban district near a large western city. Two
of the teachers, Ms. Landis (grade 4) and Ms. Candel (grade 5), taught at Jackson
Elementary and had been working with the Dimensions of Learning Program for
three years when the data were collected in spring 1991. These two teachers had
worked with early as well as revised versions of the Program and had been coached
by several of the Program developers. Both teachers had more than ten years
teaching experience and were highly regarded by their peers. Because of their
extensive training in Dimensions of Learning and classroom experience in
implementing the Program, they were considered to be exemplary practitioners of
the Program. The two remaining teachers who participated in the study, Ms.
Markfield (grade 5) and Ms. Stanford (grade 5), taught at a nearby school that served
comparable students within the same district. These teachers were also experienced
and highly regarded by their peers. While each had participated in a wide variety of
inservice training events, some of which dealt with aspects of thinking skills,
neither had had training in the Dimensions of Learning Program.
Collection of classroom process data. Classroom process information was collected
during four consecutive science lessons in each grade 5 class and in Colorado history
in the grade 4 class. Each of the approximately one-hour lessons was videotaped and
observation fieldnotes were also recorded. In all but two lessons, a second audio

184
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track was obtained from a small cassette recorder placed on a student's desk. The
tapes and notes were collected during the second week in March 1991 in one school
and during the third week in March in the second school. An audio track was
transcribed for each lesson. The video tapes and transcriptions of classroom talk
constituted the data for the study.

Task structures. Two main interpretative frameworks were used during data
analysis. The first draws on the idea of a schoolwork task [Blumenfeid, 1987 #2;
Doyle, 1983 #1; Fisher, 1990 #3; Hiebert, in press #27}. From this point of view,
students encounter schoolwork as a series of academic tasks and the structure of the
tasks influences the kinds and amounts of participation that are available to
students. Using the task framework, each lesson was segmented into activities or
subtasks and eight aspects of each activity were recorded (task coding procedures are
described in Appendix B). In this study, we are trying to identify the kinds of
thinking that classroom instruction “pulls for" students to engage in. The
characteristics of activities that were initially considered to be relevant to the study
goals included: activity purpose, duration, function, format, product type, product
specification, and complexity. These, and other characteristics of tasks, have been
used in a variety of studies of elementary classroom instructional processes and
student learning [Blumenfeld, 1988 #16; Fisher, 1990 #3; Fisher, 1991 #25;
Mergendoller, 1988 #6).

Of the activity characteristics used in this study, activity purpose and duration
require no further description. Activity function refers to whether the activity is
primarily being done in advance of student work (labeled prework activities);
students actually engaging in the work itself (labeled work activities); or students
reflecting on or reconstructing meaning from work already completed (labeled
completion activities). Activity function distinguishes activities where students are
doing the work from getting ready to do it (prework) and reconsidering the work
after the fact (completion).

Activity format describes the general distribution of classroom talk and social
organization for learning. Although activity format categories were identified from
the videotapes, later analysis focused on only three categories; teacher-led talk,
student-led talk, and everything else aggregated into a miscellaneous category.

Activity product.is a short verbal description of any concrete product that is
expected to be produced during the activity. Activity product type distinguishes
among activities where individual students produce products, products are
produced by groups of studeats, and activities that have no concrete products.

1% %
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Product specification is a rating (from 1 to 5) of the direct influence students
have had on determining the form and function of the product. Activity
complexity refers to the number and kinds of cognitive actions generally required by
an activity. In this study, activity complexity was measured by classifying activities
according to the six levels of Bloom's taxonomy. Subsequently, complexity was
reported in three categories (low, medium, and high) by collapsing knowledge and

comprehension, application and analysis, and synthesis and evaluation respectively.

Talk structures. The second framework draws on distinctions in what students and
teachers say to one another during instructin *nd in how and when they say it
[Hiebert, 1991 #23; Hiebert, in press #27]. Typeu transcripts! from the video and/or
audio tapes were used for this analysis.

Before examining the transcripts, four aspects of classroom talk were selected
for analysis. First, we examined the amount of talk generated by teachers and
students. We also looked for repeated patterns of turn-taking in the transcripts.
Second, we identified student turns that were longer than a word or phrase. We
looked for occasions when students publicly: (a) elaborated or extended ideas; (b)
provided explanations for events or relationships; and (c) gave an interpretation to
the actions in the lesson. We were especially interested in student opportunities to
construct or reconstruct meaning from the lesson by participation in classroom
conversation. Third, we identified examples of teacher talk that focused directly on
learning processes. We wanted to know if teachers made expiicit references to
metacognition, strategies for learning the content, or coaching on thinking. Fourth,
we examined the overall frequency and kinds of questions that occurred in
classroom talk. We examined the levels of complexity of questions, whether the
questions were asked by teachers or students, whether single or multiple answers
were encouraged, and whether patterns could be identified over series of questions.
We also looked at responses to questions, who responded, the length and depth of
the responses, and the length of time that questions remained open or
"unanswered.”

As the videotapes were viewed and reviewed and the transcripts were read
and reread, several additional themes arose. These themes and examples of

1 The transcripts provide a very complete record of teacher talk and a good representation of
student talk during whole class activities. However, when several teams of students are working or
when students are working independently, the transcripts are less than complete. Stated in a
slightly different way, the transcripts are essentially complete records of classroom talk when one
person is speaking at a time but very incomplete records when several persons are speaking
simultaneously. In addition, since the teachers’ voices are much stronger than their 10 to 12 year-
old students' voices, the transcripts are generally more complete for teachers than for students.
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classroom talk that gave rise to them are included in the following descriptions of

the four classes. Each of the classes is described in turn followed by comments that
cut across classes.
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Colorado History in Ms. Landis' Class

Classroom setting. Ms. Landis worked with 22 students in a self-contained fourth-
grade classroom. Individual student's desks were grouped in five face-to-face
clusters around the room. Three of the clusters had four desks each and the
remaining two clusters had five desks. Ms. Landis' desk, a bookshelf and a study
carrel (presumably for students) filled one corner. A countertop (with cabinets
below) covered about half of one side wall; there were three bookcases and two
chalkboards in the room. The single door to the room was at one end of the rear
wall. Beside the door, a high coat rack jutted into the room for about eight feet
cutting off eye contact with anyone who might pass by in the corridor. Although the
room had no outside walls and therefore no windows, it was pleasant enough and
well-organized for instruction.

One wall displayed examples of students’ work in history and nearby there
was a poster describing the "habits of mind" that constitute one of the Dimensions
of Learning. Each student had three cards taped to his or her desk giving overviews

-of self-regulated learning, critical thinking, and creative thinking, respectively. The

information on the cards is also part of the Dimensions of Learning framework.

For the study, we observed four consecutive social science lessons. The
lessons took place from approximately 9:30 AM to 10:20 AM and focused on
Colorado history. Apparently, students had examined several aspects of Colorado
history relating to the indigenous peoples, various waves of European settlers,
development of economic activities like mining, farming, and ranching, and entry
of Colorado into the United States.

In the lessons that we observed, students were undertaking experimental
inquiries into: why current inhabitants who were not born in Colorado had moved
to the state; why many states required public schools to allocate relatively large
amounts of instruction to that State's history; and how much adult native-born
Coloradans knew about Colorado history.

Brief description of a lesson. Here is how the third lesson that we observed played
out. In earlier lessons, students set out to find out why people who are currently
living in Colorado but who were not born in Colorado, moved to the State. They
had generated several "maybe becauses” and had developed a questionnaire based
on these possible reasons. In the days just prior to today's lesson, students had taken
copies of their questionnaire home and interviewed about four adults each. This 45-
minute lesson was parsed into nine activities. The boxed paragraphs that follow
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(Figure 1) represent the activities in the order they occurred. For each activity, a
descriptive title, a synopsis, the activity function (prework, work, or completion)

and duration (in minutes) are listed.

Figure 1: Outline of Activities in Lesson 3 from Ms. Landis' class.

Activity A: Directions for compiling the questionnaire responses. Students are to
work in teams (as usual, the clusters of desks define five cooperative learning
teams). Ms. Landis will ask about a questionnaire item and each team will tally
their responses for that item. A reporter from each team will relay the information
to Ms. Landis who will record the information on newsprint. Students are guided
through a fictitious example or two. This procedure will be repeated for the other
items except that students within a team are to take tums being the reporter. (These
prework directions took 3:51).

Activity B: Questionnaire data are aggregated to the class level. Ms. Landis begins
by asking "How many interviews did you do in your teams?” Each team confers,
arrives at a total and tells Ms. Landis. Each team writes down the number of
interviews done by the other teams and carries out the addition to get the class
total. Fifty-nine interviews have been conducted. Using this sequence, - teacher
reads an item, student teams come up with team total, reporters share team total
with teacher and whole class, all students calculate the class total - the class
compiles numbers of respondents who "choose™ to come to Colorado, who "had to™

come and the various reasons underlying their actions. (This work session took
16:51).

Activity C: Rearranging materials. During Activity B, Ms. Landis recorded the
class information on a large piece of newsprint that was taped to the chalkboard.
Having completed the aggregation of data, there is a short break as Ms. Landis,
with the help of two students, unsticks the newsprint and places it very high on the
front wall of the classroom so all students can see it e¢asily. (This management
activity took 2:38).

ihU
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Activity D: Analyzing and drawing conclusions from the data. Ms. Landis asks
students about the meaning of the data. She leads a discussion that has students
examine and respond to the frequencies of particular responses and the generality of
the data given that 59 people were interviewed. She has students speak about
what was surprising to them in the data and finally has students weigh the "maybe

becauses” that they started with, against the data. (This completion activity took
9:27).

Activity E: Collection of students’ survey forms. A student is directed to collect the
surveys. (This management activity took 0:43).

Activity F: Introduction of inquiry into why each state teaches state history. Ms.
Landis notes that class is spending about 10 weeks on Colorado history and points out
that other states spend about that amount of time on their state histories. She then
asks the students why state history is treated this way. Students are asked to write
down "I wonder why most states require state history in such large amounts?" This
represents the first step in the experimental inquiry procedure. Ms. Landis then
directs students to spend a few minutes individually writing down some "maybe
becauses” that could conceivably explain the situation. (This prework activity took
7:36).

MWWMM Students work
quietly as they generate a lists of possibilities to respond to the question. There is

emphasis here on generating more than one possibility. (This work activity took
2:13).

Fisher & Horton June 15,1992 page 10

Activity H: Share "maybe becauses™ within teams. Students tell each other one or
more of the "maybe becauses” from their lists and look for "common” possibilities.
(This completion activity took 0:47).

meﬂwmm Ms, Landis asks students
to raise their hands if at least two students had similar ideas on their lists. One
person from each team states one "maybe because” to the class. (This completion
activity took 1:32).
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Task and talk structures in the lessons. While there was variation from lesson to
lesson in the task and talk structures in Ms. Landis' class, this lesson illustrates the
kinds and amounts of interactions that characterized the instruction that was
observed in the class. Students often operated in five cooperative learning teams
defined by the clusters of desks. In Activities B and D, for example, Ms. Landis spoke
to the class as a whole for a brief period, them had students talk to each other in
their cooperative groups for a brief time and then, with Ms. Landis' guidance,
representatives from each cooperative group shared information with the whole
class. This sequence, teacher-led whole class discussion, small group student-led
discussion, whole class sharing by small group representatives, was repeated
approximately six times in rapid succession during these two activities. This
particular structure encouraged students to speak often and their talk was directed
alternatively to other students in their team and everyone in the class. This pattern
is strikingly different from the traditional triad of teacher question, individual
student response, teacher evaluation that dominates classroom discourse in many
schools [Cazden, 1986 #24].

To illustrate some characteristics of talk in this classroom, consider a portion
of the transcript taken from Activity D (see Figure 2). At this point, the class has
completed compiling their interview data and Ms. Landis is guiding them in
making sense of it. The class has already considered "the first half" of the data and
are moving on to the "second half."

Figure 2: Classroom talk excerpted from Activity D, Lesson 3.

e ——

1 T: OK, now let's look at the other half. Let's look at the "had
2 to's". Rightup here. Find the things you talked about. The
3  people who said they "had to" come here. Can you

4 remember?

5 S1: Most people came here because of job transfers.

6 T: OXK. The largest number was “jobs," the highest number "jobs,"
7  job transfers. And, what else would you say about that half of
8  the survey? Kelsey.

9 §2: The lowest number of people was the "health reason.”
10 T: The lowest number of people was the health reason. I don't

11  know if you recall but recently in one of the film strips we
12 saw, they talked about people coming to Colorado sometimes
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13 because they had severe asthma trouble. They were
14 recommended to come out here.

15 $3: That's why my Mom came here.

16 T: 1had friends from New York state who's whole family came
17 out here because their son was having asthma trouble.

18  Ah, but again, we're basing this simply on what group of

19  people?

20 S: (several overlapping responses)

21 T: The people we talked with. OK, if we could interview again
22 with different people, might some of these things change?

23 S: (several "yes's")
24 T: Might some of these stay about the same pattern?
25 S: (several lyes's” and "yeah's")

26 T: So when you are drawing conclusions you need to be careful

27  about what you are saying. OK. But do you think we can say over
28 the group we interviewed that more came because they

29 “"wanted to"?

30 S: (several "yes's" and "yeah's")

31 T: Did anyone have a prediction, an individual prediction, of the
32  big reason that they came - because they "wanted to" or they
33 "had to"? Did it turn out the way you predicted or not? Denny?

34 S4: Well, that, I thought that, maybe that “It's a beautiful state”,
35 I thought that, I predicted that that would be like maybe the
36  third highest thing . . . that because it's got good ... great views
37  and stuff but it turns out that its four people.

38 T: OK. Thank you very muck. for sharing that. Any last

39 comments, thoughts or opnions and then we'll move on to the
40 other part of our long-term task that's coming up next.

41 Andrea?
|42 s5: Well, I thought there was going to be more health reasons.
43 T: You thought more health reasons would come up. OK, Jordan.

44 S6: Well, I thought there was gonna to be a lot more job
45 opportunities.
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46
47
48

49
50

51
52
53

54
55

56
57

58
59
60

61
62

63
64
65
66

T. For people.
S6: Yeah.
T: OK, and Adrian )

§7: 1 thought that like the "had to" would be like the "had to"
wouldn't be so low and the "wanted to" wouldn't be so high.

T: You thought they might be more balanced? Not necessarily

equal but closer together. O.K. Thanks for sharing that. Mr.
Beale?

S8: 1 thought that the "had to,” there was a lot more “others”
because of ...

T: Oh! You thought this (pointing) would be higher? Because
why? What was your thinking?

S8: Well, most people that move here "had to" because of that. 1
had some friends, I forgot why they "had to," but it wasn't one
of those.

T: So, on your individual surveys, this was the bigger reason
than other reasons.

S8: I didn't survey those people, I didn't have any “others”.
T: Oh, OK
S8: But I just thought there would be "others.”

T: OK. Can I send Jonathan around to pick up the surveys for me.

This section of classroom talk illustrates teacher and students speaking

alternatively, a structure that is very common in classrooms. However, the talk
does not conform to the recitation format. In this example, students talk often and
their utterances are extended beyond one- or two-word answers. In the three and
one half minutes represented by this example, at least eight different students (20
percent of the class) spoke. The questions that students are responding to are often
open ended and relatively complex (see, for example, lines 7-8, 18, 21-22, 27-29). For
most of these questions, students have to comprehend the data on the newsprint at
the front of the room, understand how the data were collected, and generate an
appropriate response.

1%E
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Notice that in this discussion, Ms. Landis does not evaluate students
responses very often. Quite often, she repeats literally what students have said (see
lines 10, 43, 51) or explicitly acknowledges students' contributions to the discussion
(see lines 38, 52). In this way, Ms. Landis takes a role that facilitates the discussion;
students seem to participate readily, appear to take risks, and reveal their ideas as
they are being formed. Look, for example, at S4's statement (lines 34-37). You can
almost hear the student struggling to make sense here. His statement has several
stops and starts, however, it is quite clear that the student is "respecting the data.”
Because only 4 of the "wanted to's" gave "It's a beautiful state” as their reason, the
student is apparently willing to question his earlier prediction. This presumably
represents quite sophisticated reasoning on his part. In a manner of speaking, the
student is thinking out loud. Ms. Landis acknowledges the student's coniribution
(line 38), she does not evaluate it.

Ms. Landis then signals that it's time to move on unless other students want
to share their thoughts or comments (lines 38-40). Several students take advantage
of this opportunity to say what they have been thinking about the data (lines 42, 44-
45, 54-55, 58-60, 63, 65). In most cases, Ms. Landis repeats (line 43) or rewords (lines
51-52) students’ comments.

In the last case (lines 53-65), there are seven turns in the exchange. In this
exchange, it is not clear what the student has in mind. Ms. Landis begins by
encouraging the student to expand his explanation (lines 56-57) by saying "Because
why? What was your thinking?" The student does go on to explain (lines 58-60)
and the teacher attempts an interpretation (lines 61-61). This interpretation
apparently does not fit from the student's point of view (line 63) and the teacher
does not press any further (line 64). Although the student still wants to
communicate his thought (line 65), Ms. Landis acknowledges him with an OK (line
66) and signals that the activity is now over and the class is about to move on (line
66).

A major characteristic of the classroom learning environment, one that can
be found throughout the transcripts of Ms. Landis' history class, is illustrated in this
piece of dialogue. The relationship that Ms. Landis has established with her
students is, to a great extent, communicated and maintained through her enactment
of a particular role. While her role varies in different situations, I want to focus
attention briefly on her facilitation of classroom conversation. She establishes the
purpose of the conversation (see Figure 3) early in the activity from which the
example is taken. Ms. Landis says:
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Figure 3: Classroom talk excerpted from Activity C, Lesson 3.

T: Now we are going to discuss the whole big picture and see if you can draw
any conclusions. ... All right. What would you do comparing the top half
to the bottom half - "wanted to" to "had to?" Remember we had all those
"maybe becauses” and we said, well, it seemed to fall into two groups - the
"choices" and the "had to's." What conclusions could we draw about

that? ... What did your group think? ....... What could we say about
that?

Throughout the ensuing conversation (see Figure 3), she "facilitates,” that is, she
takes responsibility for keeping the conversation going, for having several students
contribute, for legitimizing students' contributions, and encouraging students to
"think-out-loud.”

What is also"important here, though sometimes more difficult to see, is what
the teacher does not do. In particular, she does not evaluate the students' responses,
and she does not appear to have "a right answer" in mind. To the students, Ms.
Landis could appear to be more interested in their thinking, in their views about
what the data mean, than in an answer that exists outside of, or existed before this
conversation unfolded.

Ms. Landis intervenes on the conversational process but does not intervene
on the content (in this case, the substance of the conclusions to be drawn from the
questionnaire data). Since content and process are not entirely independent, it may
be more accurate or useful to say that Ms. Landis is relatively interventionist on the
process of the conversation and relatively laissez-faire on the content. With this in
mind, let's reexamine the interaction between Ms. Landis and S8 (lines 53-66). S8's
initial contribution to the conversation is difficult to understand (lines 54-55). Ms.
Landis tries to draw him out in a non evaluative manner (lines 56-57) and 58's
second statement is also somewhat difficult to comprehend (lines 58-60). Ms. Landis
tries again (lines 61-62) but with S8's third turn (line 63), the interaction still seems
to be unclear (from Landis' point of view). By now, Landis' guidelines are
beginning to conflict. That is, how can she continue to facilitate or support S8's
participation in the conversation without vecoming more evaluative? If she "stays
with" S8 much longer, will she inadvertently make him appear to be incompetent
to participate in the conversation and thereby demonstrate for the other students
one of the big risks in participating in this sort of conversation? In this case, the
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teacher "backs off" (lines 64 and 66) even though the student wants to continue to
make his point (line 65). Ms. Landis closes the discussion here and moves on (line
66). This whole segment of the conversation (lines 1-66) has been quite successful in
getting students to share their thinking about the data in the form of a sustained
conversation. Apparently Ms. Landis judged that it was not appropriate to
jeopardize this success by risking more time with S8 or by choosing a new student
speaker.

Management of the tension between facilitating conversation in the
classroom and evaluating various aspects of student behavior (verbal and
nonverbal) is an ongoing dilemma in teaching. To a considerable extent, the quality
of classroom conversation, the kinds of thinking that may be overtly practiced, and
the particular students who participate competently in classroom conversations will
be influenced by the teacher's strategy for handling this tension. Establishing and
maintaining the kind of conversation in the example requires considerable
sophistication on the part of the teacher.

In addition to the teacher's skill in managing conversations, the quality of
classroom interaction may depend on the learning task. In the example we have
been focusing on, note that the task has engaged students at several levels. They
designed a questionnaire and interviewed adults in their community before trying
to interpret the data. These questionnaire responses presumably have more
meaning to the students than would be the case for data from an archive or
textbook. Many of the students personally will have moved to Colorado and,
therafore, interviewing of parents and neighbors is likely to relate directly to
students' prior experiences. In this sense, the task is authentic and student learning
is situated in a meaningful context.

Given this description and interpretation of classroom talk in Ms. Landis’
history class, what function could it serve in terms of student learning? If students
often participate in conversations like the one in the example, and if the teacher lets
the learning task "carry” most of the content while she attends to facilitating
classroom conversations, what kinds of cognitive activities are students likely to
engage in? Because the teacher is relatively "quiet” on the content (the conclusions
to be drawn from the questionnaire data), students presumably try to make sense of
the data. They look at the frequencies for the subcategories and compare them with
each other. This would appear to be the case, since students often talked about
“more" and "less" (lines 5, 9, 36, 42). Students reason about whether or not the data
are consistent with their earlier predictions (see student statements in lines 34-37, 42,
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46, 49-50). Students formulate speech to express their thinking about the data. In
short, students have a primary role in interpreting the data. They, or at least those
who participated in the conversation, struggled to make some meaningful
statement about the propositions and the empirical data. They could listen to other
students and try to comprehend other students’ statements or integrate them with
their own.

The fact that Ms. Landis does not interpret the data for the students may be an
important contributor to the kind of thinking that students get to do in this type of
conversation. If Ms. Landis had interpreted the data, the cognitive experience for
students would likely be radically different. In that case, students would have been
presented with well-formed “answers" and presumably would have silently: (a)
tried to resolve any discrepancies between their prior ideas about the data and the
teacher's conclusions, (b) simply adopted the teacher's conclusions without
addressing possible conflicts with their own ideas, or (c) rejected the teacher's
conclusions out of hand. Alternative (a) puts a high demand on the student,
because the student must do all the cognitive work to get the "presented
conclusions® to fit into his or her representation of the situation without benefit of
any external support and without the benefit of spoken language (the very supports
that the conversation in the example is intended to provide). Even if the student
accomplishes this task, the student will have "matched" or “aligned" his or her
knowledge to, what may appear to the student as, an external reality and, therefore,
miss the point that any conclusion from the data rests entirely on a set of
agreements among human beings.

In alternative (b), the student may try to remember the "presented
conclusion” on top of, or in spite of, potential conflicts with his or her prior
knowledge. If such conflicts are not resolved, it is unlikely that the student will
remember the conclusion for long let alone gain incite into how such conclusions
are drawn. In alternative (c) it is unlikely that any change in the student’s
representation of the domain would take place. If a teacher habitually does the
interpretative work in classroom talk, then there is a tendency for the specific
interpretations that the teacher makes to take precedence over the process of
interpretation itself. That is, students get a lot of factual information but are left on
their own to master the intricacies of thinking and learning. It is not that one
cannot learn to think under these circumstances, it's just that the instruction
provides little or no access to these thinking and learning processes. To many
students who come to hold knowled: to be something that exists separately from

I
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human beings, learning may often seem analogous to being "handed a brick", and
consequently, tools of cognition simply do not exist.

Summary. Ms. Landis is portrayed as intervening on the conversational process
and not intervening on the specific content of the lesson (except through design of
the learning tasks themselves). We have examined in some detail a few of the ways
in which Ms. Landis carries out this strategy through classroom talk and tasks. The
effect of this strategy is to allow students to struggle overtly with making sense of
the action in the class, to interpret the action through language with Ms. Landis
taking major responsibility for maintaining and facilitating the conversation. In
fact, in a number of ways, Ms. Landis acts like a metacognitive coach for students.
The kinds of questions she asks are the very questions that students would be
encouraged to gradually internalize. For example, she keeps track of whether or not
the conversation is “relevant” and intervenes if it is not; she keeps track of time and
generally determines when an activity change is to occur; and she asks if resources,
that are not present, could be useful. These are the very kinds of monitoring
functions, that once internalized and initiated by students themselves, would be
referred to as metacognition or self-regulation.

When the four lessons that were observed in Ms. Landis' history class are
examined, there were many explicit references to specific aspects of thinking
processes and to specific material included in the Dimensions of Learning
framework.
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Science in Ms. Candel's class: The human circulatory and respiratory systems

Classroom setting. Ms. Candel worked with 24 fifth-grade students in a semi self-
contained classroom. The classroom had three full walls; the front wall had a large
chalkboard and a screen for displaying overheads; the rear wall had a counter top
with cabinets below for about two-thirds of its length; and one side wall had
windows for about one-half of its length. The fourth wall - the other side wall -
went floor-to-ceiling from the back of the classroom but stopped short of the front
wall by about 10 feet. This fourth wall separated Ms. Candel’s classroom from an
adjacent classroom. These two rooms shared one doorway to the hallway and had a
common entrance area where the foreshortened side wall was "missing.” Along the
short side wall immediately adjacent to the opening, there were three computer
stations, that were used as needed by Ms. Candel's class as well as by students in
other classes. Next to the computers, a series of low bookcases jutted out into the
room making a, more or less, square area in the back corner of the classroom that
contained the teacher's desk. During the observed lessons, this back corner and the
teacher's desk were very infrequently used. The remainder of the classroom
contained individual student desks that were clustered into 6 face-to-face groups.
There were three groups of four desks, two groups of five desks, and one group of
six desks, making 28 in all. During the observations there were never more than 24
students in the classroom. The room was bright, comfortable and had the feel of a
well-used relaxed workspace.

As in Ms. Landis' room, there was a poster of "habits of mind” on one wall
and well-worn cards outlining self-regulation, critical thinking, and creative
thinking on each student's desk. Four consecutive science lessons were observed
for the study. The lessons began and ended at approximately 1:30 PM and 2:15 PM
respectively.

The class had been studying human biological systems. Early in the sequence
of observed lessons, the class was working on the circulatory system. Teams of
students designed, performed, and explained simulations of the circulatory system.
The whole class, guided by Ms. Candel, acted out and later discussed the meaning of
a major portion of the circulatory system. At this point, the class moved on to study
the respiratory system. They began by working in teams, defined by the clusters of
desks. to list knowledge that they already had about the respiratory system. Items
from these lists were shared with the whole class and, using an overhead, Ms.
Candel recorded the information. At the beginning of the third observed lesson,
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students worked in teams to generate lists of things they wanted to learn about the
respiratory system. These questions were shared in the whole class and then
students read assigned material from a textbook. Reading was first done silently and
later, aloud, in teams.

Brief description of a lesson. Here is how the fourth lesson that we observed played
out. This 56-minute lesson was parsed into thirteen activities. The boxed
paragraphs that follow (see Figure 4) represent the activities in the order they
occurred. For each activity, a descriptive title, a synopsis, the activity function
(prework, work, or completion) and duration (in minutes) are listed.

Figure 4: Outline of Activities in Lesson 4 from Ms. Candel's class.

Activity A: Today's task and its context. Class is to use the KWL framework to
support leamning about the human respiratory éystem. Students, working in teams,
are to complete the reading of 7 textbook pages (if that was not completed in the
last lesson); check to see if their questions {from KWL framework) were answered;

and then write "what I learned.” (These prework directions took 3:26).

Activity B: Student teams work on acquiring knowledge from text. Using the KWL
procedure, teams of students work on answering their questions about the respiratory
system from the text. (This work session took 13:19).

Mwmmmm In a brief interruption of Activity B,
teacher asks students, in teams, to make a list of 10 things learned about the
respiratory system. Ms. Candei also tells students that the new folders that she just
handed out are to help students keep materials about the respiratory and circulatory
systems in one place. (This prework activity took 0:55).

Activity D: Students writing "what they learned” in teams. Same as Activity B
except that teacher has added more specification to the work (see Activity C).
(This work activity took 2:50).
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some classes, it seems that students realize that if they wait long enough, the teacher
is almost certain to provide an answer. Ms.. Candel appears to be quite another kind
of teacher.

Summary. In Ms. Candel's class, students spent substantial amounts of time
reconsidering what they had done during "work" sessions and generating
statements about the meaning of their actions (especially during simulations-and
whole class sharing sessions). Relatively speaking, Ms.Candel did not talk very
much in class. She used the academic task and materials to provide students with
access to the content of the unit and did not present the material herself. Like Ms.
Landis, Ms. Candel did not intervene on the content often but facilitated
conversations on the classroom and coached students on ways to go about
accomplishing their work. During whole group sharing activities, Ms. Candel
regularly recorded student ideas and comments on an overhead, thereby keeping a
record in front of students and creating an artifact of the discussion that could be
referred at a later time.
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respiratory system. Students are directed to work as a whole class. Students are to

share examplies of information that they have learned from the text. (This prework
activity took 0:51).

ivity F: shari i s
Students identify examples of new knowledge. Ms. Candel records items using
overhead. Students add items to their individual lists as appropriate. (This

completion activity took 8:16).

ivity G:Elici . . . of experi
inquiry. Ms. Candel leads whole class discussion in which students recall the
structure of experimental inquiry. Teacher then turns to eliciting reasons why the
steps might be useful. (This work activity took 6:56).

Activity H: Ms. Candel sets up application of experimental inquiry. Ms. Candel
directs students to come up with a question that is a candidate for an experimental
inquiry. The question could be one from their KWL lists that was not answered in
the text material. The question must be one that they actually wondered about and
discussed in their teams. (This prework activity took 0:49).

Activity I. Students, in teams, develop authentic "l wonder why's.” (This work
activity took 4:28).

activity - Ms. Candel hol k._Shari £ ’ hy's" (This
prework activity took 0:42).

Activity K: Whole group sharing of "I wonder why's" Ms. Candel leads whole
class discussion in which students describe a question for inquiry. Teacher records
students’ questions on an overhead. For each question, students suggest a possible
reason. (This completion activity took 11:02).

activi gene

w_b_ennm.” (This prework activity took 1:02).

Q 1‘48
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Activity M: Students, in teams, prepare to develop testable ex_nerimental inquiries.
Students write down the steps in experimental inquiry and record homework

assignment - to generate all steps for an experimentai inquiry to address their "I

wonder why" that was identified in class. (This prework activity took 1:44).

Task and talk structures in the lessons. This lesson illustrates several patterns in
Ms. Candel's interaction with her students. Extensive use of cooperative learning
teams resulted in students having repeated opportunities to discuss issues with
other students. In conjunction with the cooperative teams, a typical sequence of
activities began with a short presentation of directions or task set-up by Ms. Candel
followed by students working in teams on the activity that, in turn, was followed by
a whole class discussion in which students shared with the class the results of their
immediately preceding groupwork. This pattern is an adaptation of the workshop
class described in the Dimensions of Learning Framework.

This structure increased the amount of talk generated by students as noted
earlier in comments about cooperative learning groups. In addition, the whole class
sharing or debriefing session gave students a second chance to consider the ideas
that were discussed in their small groups. For example, while working in his small
group, a student might think that an idea or explanation presented by one of his
teammates was a much better explanation for the phenomenon being discussed
than his own initial view. The student might immediately adopt this explanation.
But let's say that the explanation does not account for a critically important piece of
data that for some reason was overlooked in the small group's discussion. When
small group discussions were immediately followed by whole class sharing, there
was another context in which to review, reconstruct, or reconsider the "interesting”
ideas that were presented in the small groups.2 At this point, there was another
opportunity, a "second chance” for a student or the teacher to "see” the flaw in the
idea and to comment on it. There was, of course, no guarantee that an idea would
be improved in this second round of discussion, but there was a reasonable
opportunity for "improvement” since, there were more participants in the second
stage of the discussion (the whole class) and students had more time to think about

2Not all of the ideas presented in small groups will be re-presented in the whole class. Though we
do not dwell on the point here, the selection process that determines which ideas fet re-presented
and which do not and who controls this process, is likely to characterize the intellectual quality of
the ensuing classroom discussion.
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the various ramifications that may have been relevant. Indeed, there was also the
possibility that "good" ideas would be distorted or rejected in this process.

The quality of student thinking that was encouraged in Ms. Candel's
classrocm was directly influenced by the concatenation of these small group
discussions and whole class sharing sessions. Participants in these discussions were
prompted to process the relevant information more than once, they may even join
the discussion by bidding for the floor and putting some aspect of the issue at hand
into words. Whether an individual actually speaks or not, anyone who is attending
to the conversation is drawn into a series of comparisons and judgments. "Oh,
that's what Meredith thinks, let's see do I agree with that?" "There's a new
possibility in what Terry is saying, does my current thinking account for that?" To
the extent that the overt conversation arises with, coexists with, or encourages this
kind of covert "conversation,” we can say that students are being thoughtful. In Ms.
Candel's class, it is as though the reasoning and judging processes are distributed
fairly evenly among the students and occur over a longer time span than would be
the case if these processes were being primarily carried out as they usually are, by the
teacher.

But why can't the very same thoughtful processing occur among students
when a teacher is lecturing or telling about complex relationships among concepts?
There is no reason why it cannot and, ir. fact, it presumably does, but only for those
students who have learned to operate in this way. If, in the extreme case that
instruction consisted entirely of lecture, full responsibility for processing the
information falls to the students, but without any mechanism for negotiating the
pace and direction of the communication, many students choose to think about, or
do something else. The two stage process in Ms. Candel's class distributed the
cognitive burden across participants and therefore lessened the burden on
individual students. As students engaged in discussion, they heard other students
and the teacher asking questions that stimulated thinking that the student would be
unlikely to do if those questions were not asked.

Questions and statements by other students (and the teacher) functioned in a
manner similar to metacognition. When someone else generated questions and
comments in cooperative groups and whole class sharing activities, there was less
need for individual students to metacognize. Talk by other students approximated
this function. However, in the hypothetical all-lecture situation, students must
perform all of the metacognitive and self regulative functions themselves. In Ms.
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Candel's example, metacognition and self-regulation are supported or
complemented by the conversation itself.

For this latter support to be realized, the conversational process must be
shaped. This shaping was done by the teacher. Hence the strategic intervention on
conversational process but nonintervention on content that was characteristic of
Ms. Candel's (and Ms. Landis's) class.

In addition, this conversational process - the successive refinement of ideas
and concepts after repeated opportunities to express them and hear other's views on
them - is analogous to the manner in which most academic communities proceed.
For example, journal articles are published in an area and when a sufficient number
of articles exist on a given topic, review articles are written. These reviews indicate
a broader interest in the domain and usually try to make "new" sense of the domain
and to relate it to "bigger" issues. In this way, participants in the domain
continually negotiate the meaning to be attached to the various phenomena in the
domain. Even determining which phenomena are “hot" in a domain at a particular
point in time is negotiated in this manner.

Ms. Candel's class included several activity sequences.in which students
designed, performed and subsequently discussed simulations of human biological
systems. These activities together with the patterns identified in Lesson 4, account
for well over half of the observed instruction. Use of these patterns increased the
number of opportunities students had to contribute actively to classroom
conversations, which in turn provided students with increased influence on the
content covered and pace of interaction.

One way in which classroom talk is shaped comes about through constraints
imposed by the structure of the learning task. In Ms. Candel's class, there were
several illustrations of classroom talk being shaped in this manner. For example,
when students were acquiring krowledge about the respiratory system from the
textbook (Lessons 2, 3 and 4), Ms. Candel directed them to use the KWL strategy
(Ogle, 1986).

Students began the KWL strategy by writing down and, subsequently, sharing
with the whole class, what they already knew about the respiratory system (end of
Lesson 2). This step served as an activator of prior knowledge and made that
knowledge explicit by virtue of its being written and therefore accessible to students
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(or teacher) at a later time.? In this case, KWL was being used in cooperative teams,
and as a result, a portion of the metacognitive burden was externalized in the form
of talk among team members and, therefore, distributed among members of the
team (see p. XX for commentary on this process).

Students proceeded to the second step of the KWL strategy (beginning of
Lesson 3) during which they generated and recorded questions about the respiratory
system. Team questions were shared with the whole class and recorded by Ms.
Candel. During both of these structurally parallel sequences, Ms. Candel established
and maintained the activity structure but was relatively silent about either the
substance of the students' prior knowledge or the identification of what students
would like to know about the respiratory system. She intervened on the process but
left the details of the content to the students and the curriculum materials.

Students read the text silently. Then they read it aloud, in teams, and tried to
answer their questions. Here is an example of the talk among team members (see

Figure 5). -

Figure 5: Classroom talk excerpted from Activity B, Lesson 4.

OXK. We're done with that.

—

No kidding! O.K. Now let's do our KWL.
What I learned. What did we learn?

I like the lungs. They're made of spongy tissue.
We already did it?

We already did a couple while I was reading.

: Bronchitis is a disease from the lungs.

OX. We already know that.

O 00 3 o U = W N

w

O.X. What else.

[
o
wn

: Allergies. Ragweed is a plant that causes allergies.

11 S: Like what's my name. You need to stop complaining.

3 In addition, most students would be likely to learn something in the process, because their
classmates provide information about the respiratory system that was not previously known to every
member of the class.
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12 S: See, she even made up half of an "L."

13 S: Where did I make up half of an "I?"

14 S: Off your last "L." It looks like half of an "1."

15 S: You talk stupid.

16 S: You do! You're the one that made it up.

17 S: Well look who's complaining now.

18 S: Why, am I complaining?

19 S: O.K. What else did I learn? Oh, the air sacs looks like a bunch of grapes
20 S: Areyou gbing to write these down?

21 S: OK. Take a look.

23 S: The lungs look different. The lungs are different.

24 S: Many allergies are from trees and flowers.

25 S: You can get allergies from ragweed. That's what I do.

26 S: The lungs are different from each other.

27 S: What was that one?
28 S: Were you listening?

29

S

S

S

S

S

S

S

S

S

22 S: Yes, the air sacs look like grapes.

S

S

S

S

S

S

S: No.
S

30 S: Oh, when you inhale, the ribs move up; when you exhale, the

ribs move down.
31 S: When I breathe my stomach moves in. and out.

32'S: OK. I'm inhaling, I don't feel my ribs moving up.

In this example, there were four students working together. Although the
students were studying the human respiratory system, they clearly distinguish the
KWL strategy as a learning tool. A student referred to the strategy by name (line 2),
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presumably he was understood by the other students because they proceed to
implement the strategy.

The students made statements to each other that drew attention to and
shaped the task. For example, a student says, “What I learned.” and then turned this
into a question to the group, "What did we learn?" (see line 3). Other examples of
this task monitoring or externalized metacognition occurred throughout the
transcript (lines 8, 9, 19, and 20). There was also talk that was not relevant to the task
(see lines 11-18) but a student brought the group back to the task after only a few
seconds (lines 19, 20).

The students also discussed things about which they were unsure. The last
three lines in the example illustrate the beginning of a conversation about the
motion of the body during respiration. There seems to be a hint of skepticism (in
line 32) as a student says "OK. I'm inhaling, I don't feel my ribs moving up.”" The
teacher interrupted the group at this point, but it is quite possible that this
conversation could have led to a difference of opinion and subsequently to
observation of respiration with a new idea in mind. In this example of students
talking in a cooperative group, it appears that the KWL strategy resulted in students
asking questions and making statements to one another that supported thoughtful
treatment of the content.

As students finished this task, Ms. Candel gave them some coaching about
KWL (see Figure 6). She points out that the KWL strategy often results in learning
some things even though no questions were asked about them (lines 1-3).

Figure 6: Classroom talk excerpted from Activity C, Lesson 4.

——

1 T: As you finish your answers to your questions on "What I've
2 learned," also remember to include in there things you learned
3  and maybe didn't ask questions about.

4 T: And after you're done writing what you've learned, then I would
5  like at least 10 items that you've learned. That makes it
6  harder. ... You can do that as a team.

Ms. Candel elaborated on the KWL strategy by providing information to students
about this slightly more advanced idea. Her timing was appropriate since students
could immediately apply this guideline to the preparation of their records of what

AL
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they had learned. In fact, she may well have legitimized what students were already
doing anyway! This “coaching"” was another example of the teacher’s intervention
on process while being passive about the details of the content (at least as far as her
classroom talk was concerned).

Ms. Candel then requested that students, in teams, identify at least ten things
that they learned about the respiratory system (lines 4-6). This required that
students do the cognitive work of reviewing and summarizing what they learned
and to explicitly distinguish between what they knew at the beginning of the task
and what they learned in the process of doing the task. This tended to keep
responsibility for organizing and refining the content in the hands and minds of the
students. This procedure was quite different from classes where the teacher takes
full responsibility for summarizing and presenting the "important points” to the
students. In this latter case, students must either remember the summarized points
or quietly do the cognitive work to verify or independently regenerate the teacher's
summary.

Later in the same lesson, Ms. Candel had students restate the steps in the
experimental inquiry framework. Once this was accomplished, she led students into
an interesting discussion (see Figure 7). Ms. Candel asked what the point of
experimental inquiry is (lines 1-2). A student gave a response that appeared to be
pragmatic (lines 3-6). The teacher kept the conversation going (line 7) and then
Danny attempted to contribute (lines 8-12). Ms. Candel acknowledged one of
Danny's points by restating it and then asked the main question again (lines 13-17).
This time she pointed to a possible relationship between experimental inquiry and
science (lines 16-17). The next student (lines 18-19) claimed the floor then made four
false starts before blurting out, “Because there's stuff you don't know." This was the
first response that Ms. Candel showed an interest in and she encouraged the student
to say more by stretching out "Aaannnd?" The student did not respond right away
so Ms. Candel reassured him again by saying (line 20), “You got the idea.” She
restated his comment and then asked the big question a third time (lines 21-22). The
same student continued in a promising direction (line 23), and the conversation
continued around the theme of testing things that you are not sure about.

In this sequence, Ms. Candel "stretched" the class considerably. She
challenged students with a question that could be taken on more than one level.
Several students struggled to contribute to the conversation, two with little success
and at least one with a useful advance. This example presumably represented a
high level of frustration for the students, yet they
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Figure 7: Classroom talk excerpted from Activity G, Lesson 4.

T: Why do you think she went through all these steps? What's the
point? How can we possibly use this?

that with your math terminal in the morning. If you have, like a

hard math problem, you can (inaudible) because you've worked
6 on it.

1
2
3 S: Like if you have a problem, like a math problem, you could do
4
5

7 T: Oh, good idea! Ilike that. Danny.

8 S: Well we're gonna go to (new school name) next year and we

9  might use science; we might use science a lot.  Like if we, if

10 we, if we are gonra (inaudible) or scmething and the (inaudible)
11  really blows on it and it just burns hotter, we could put it out

12  (inaudible) a match.

13 T: So you're telling me two things. You're telling me, one, that

14 next year you might have to use experimental inquiry in science
15 a lot so it would be important. My question for Danny and for
16  all of you is why? Why would it be important to use

17 experimental inquiry in science? Why bother? Tell us.

18 S: Well, because maybe it's because youhaveto Oh!
19 because there's stuff you don't know.

20 T: Aaannnd? You got the idea. O.K. There are things you don't
21 know. So what is it that an experimental inquiry can do for

22 you?

23 S: Try to find it out.

24 T: Yes

25 S: It will make it a lot easier for you.

26 T:1would think. Yes.

27 S: It helps a lot.

28 T: It helps. But how?

did not show signs of abandoning the task. Instead they struggled to make sense of
the situation. It was also interesting to note that Ms. Candel did not provide an
opinion on her own question, but left students with this very high level question to
think about. In most classroom situations, an unanswered question is a rarity. In
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some classes, it seems that students realize that if they wait long enough, the teacher
is almost certain to provide an answer. Ms.. Candel appears to be quite another kind
of teacher. .

Summary. In Ms. Candel's class, students spent substantial amounts of time
reconsidering what they had done during "work" sessions and generating
statements about the meaning of their actions (especially during simulations and
whole class sharing sessions). Relatively speaking, Ms.Candel did not talk very
much in class. She used the academic task and materials to provide students with
access to the content of the unit and did not present the material herself. Like Ms.
Landis, Ms. Candel did not intervene on the content often but facilitated
conversations on the classroom and coached students on ways to go about
accomplishing their work. During whole group sharing activities, Ms. Candel
regularly recorded student ideas and comments on an overhead, thereby keeping a
record in front of students and creating an artifact of the discussion that could be
referred at a later time.
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Science in Ms. Markfield's class: The human respiratory system

Classroom setting. Ms. Markfield worked with 25 fifth-grade students in a self-
contained classroom. Individual student desks were clustered in five face-to-face
groups of five desks each. There were windows at either end of the front wall of the
classroom. In the middle of the front wall there was a large chalkboard. The floor
area at the “front center” of the room was kept clear of desks. The whole class often
gathered in this space, especially at the beginning of a lesson, and sat on the floor
while Ms. Markfield led discussions or lectured. The teacher's desk was also at the
front of the room but off to one side. There was a sink at the back of the classroom
and extra chairs were stacked along one side wall. The other side wall covered about
half of the side of the classroom from ceiling to floor. The remaining portion of this
side wall toward the rear of the classroom, was open providing access to Ms.
Markfield's and to another classroom nearby. Some sound from the other
classroom could usually be heard in Ms. Markfield's room. There was a large mural
of student-made kites on a portion of the front wall; and counters, cabinets,
bookcases, and bulletin boards at convenient places on the other walls. During the
observations, a tall mobile media cart with a television set and VCR was usually
stationed at the front of the room.

Three of the lessons we observed took place in the morning (approximately
9:00 AM to 10:00 AM) and the fourth in the afternoon (approximately 2:00 PM to 3:00
PM). The lessons we observed constituted all of the unit on the respiratory system.
The students had just completed study of five other human systems but not with
Ms. Markfield. Students rotated among several teachers for science instruction.

In the first lesson, Ms. Markfield provided overviews of the unit and the
lesson, had students measure their heart and breathing rates, presented information
on the respiratory system in discussion format, and elicited questions from the class
about the content. In the second lesson, students read about the respiratory system
in cooperative learning groups, participated in a whole-class teacher-led review of
the written material, viewed a film strip on the respiratory system, and were
assigned homework on the names and locations of organs in the respiratory system.
In the third lesson, Ms. Markfield had students locate parts of the respiratory system
by placing labels on a classmate, led a discussion about the flow of oxygen in the
system, had students place organs on a drawing of the human body, played a
videotape on the respiratory system, led a whole-class role model of the respiratory
system, and described a test to be taken by students during Lesson 4.

a1t
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Brief description of a lesson. The fourth lesson in the sequence was 52 minutes
long, The lesson was parsed into nine activities. The boxed paragraphs that follow
(see Fifure 8) represent the activities in the order they occurred. For each activity, a

descriptive title, a synopsis, the activity function (prework, work, or completion)
and duration (in minutes) are listed.

Figure 8: Outline of Activities in Lesson 4 from Ms. Markfield's class.

Activity A: Ms. Markfield briefly outlines today's lesson. The lesson will examine
diseases that commonly affect the respiratory system. Later in the lesson, there
will be a test on the unit. Students are sitting on the floor at the front-center of the

room. (These prework comments took 1:00).

Activity B: A resource book for the respiratory system. Ms. Markfield shows a book

entitled Bg_dy_l’_am to students, shows pictures of organs, and discusses content. (This
work session took 5:29).

Activity C: Relocate in the classroom. Students move from "floor” to their desks.
(This management activitv took 1:39).

Activity D: Introd :ve learni ] . i  Ms.
Markfield gives verbal directions for task. Information on five diseases is at
classroom tables (one "disease” per table). One student from each team is to become

an "expert” on one of the diseases and later each student communicates his or her

information to the other members of the base group (igsaw). (These prework
directions took 2:44).

Activity E;_Acquiring information on diseases. Each student goes to his or her
station and reads about and takes notes on a disease. (This work activity took
10:28).

Mmﬂww (This work activity
took 15:25).
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Activity G: Directions for the test.  (This prework activity took 1:14).

Activity H: Students take test on respiratory system unit. (This work activity took
13:15).

(This management activitv took 3:47).

Task and talk structures in the lessons. A variety of task structures were used in Ms.
Markfield's class. During the observations, lessons usually began with students
sitting on the floor at the front of the classroom. Ms. Markfield often gave
information about content orally, but students also watched films and read about
the respiratory system. Physical models were available in the classroom and
students handled these frequently. Students also participated in a simulation of the
system. Cooperative learning tasks were used twice during the unit.

Several characteristics of Ms. Markfield's class can be illustrated by examining
examples of classroom talk (see Figure 9).

Figure 9: Classroom talk excerpted from Activity A, Lesson 1.

T T: This is your fourth rotation. The fourth group so that you've

2 moved down to the fourth of the systems, there are actually

3 five, because you did two of them with Dr. Kahn. So, when we
4 finish this, you will have a real good idea of how some of the
5 systems interrelate, how they work together, what their

6 urpose is, the things that we're going to be doing through this
7 week, so that by Friday what I would really like you to know is
8 how oxygen gets from outside the body, with the air outside

9 the body, into your blood that gets in the cells. As a part of

10  that, I want you each to know the different organs that the air
11  goes through - the different tracts, so to speak, and how it's

12 going to get from outside and exactly what it does and I want
13 you to learn the terminology and part of those things you're
14  going to be tested on Friday. We'll be doing some models,

15  we're going to be looking at some models, trying some

16  different ways to show you how these work. We're going to
17 have a film strip one day, we're going to have a film one day. 1
18 think that this will probably be the easiest system for you

19  because you've done the other systems. It's not the easiest

20 one, if it's the first one you do, but it is the easiest one when
21 you've done all the other stuff, particularly having done the
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22 circulatory system. I think it will make it easier to
23 understand. It's kind of hard to pull them apart because they
24 work together so much.

This excerpt illustrates the clarity and explicitness with which Ms. Markfield
communicates to students what they are expected to know (lines 3-14). This kind of
statement, at the very outset of the unit and restated several times throughout the
lessons, presented a clear focus on specific knowledge of content that students were
to acquire. During a summary in lesson 3, Ms. Markfield stated, "These are the five
that are done in red. These are the five organs I want you to remember. The nose,
the pharynx, the trachea, the bronchi, and the lungs.” This clarity of focus on
specific content knowledge was aligned with the unit evaluation procedures.
Students were told that they would be tested and when they would be tested on this
material (line 14). The test, which was mentioned at least once in each lesson,
covered precisely what was described as content to be learned in lines 3-14.

One way that the content was presented involved participation in
lecture/discussion sessions. Figure 10 presents an excerpt from the classroom talk
taken frorm the middle section of a 32-minute lecture/discussion activity.

Figure 10: Classroom talk excerpted from Activity G, Lesson 1.

e —————

T: O.K. We'e going to talk about what the air goes through. If
this were a little molecule, you know when the guy was here
last week and he was talking about molecules, the escape
artists. He was talking to you guys about how the molecules
got around, how the air got from, uh, we were trying to revive
a plant, stuff like that. O.K. In this air that we breathe, the
molecules, oxygen, we're talking about how the ox% en gets,
from out here in the room, into my body, into the blood, and out
the same way, how that process, how that works. Where does

10 the air come in. We know this part of it. When you breathe in,

11 there are two ways air can get into the body. Let's hear it.

12  What's one, Maria?

OWONNOUN W -

13 S: Through your mouth.

14 T: It comes through your mouth. What's the other one? It comes
15  through your nose. And isn't it neat the way you can control

16  how that happens? Everybody breathe through your nose. Now
17  switch and breathe through your mouth. Can you breath? Can
18  you open your mouth and breathe through your nose? How do
19  you control that? |
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20 S: You can put your tongue up here.

21 T: You can close off the back of your throat. O.K. So that the
22 next place the air is going to go is through your nose or your
23  mouth. The next place it goes is the back of your throat and

24  there's a name for that. Do you know what it is? Do you know
25  whatit is?

26 S: The pharynx.

27 T: Yeah, the pharynx. O.K., your pharynx. When the doctor shines
28  alight down your throat, he's looking at the back there, that's
29  your pharynx. When this molecule of air that's out here comes
30  through my nose and goes through the nasal passages and

31  comes through my mouth, but it's going to go through, both of
32  those connect, at the pharynx, at the back of my mouth. So now
33  there's a little molecule of air, it's in my body, it's back in the

34  pharynx. The interesting thing is, as it goes through my mouth,
35 I probably don't warm and heat the air very well, I just breathe
36 it straight in and it goes straight down to my lungs. If I

37  breathe it through my nose, I have up in my nasal cavity, I have
38 the lining of the mucous membrane and it will heat the air, it
39  will clean the air, warm it up, filter out a lot of stuff that

40 shouldn't be going on into my lungs.

In this example, Ms. Markfield presented content verbally, she told the class directly
about the knowledge she expected them to acquire. The information was directly
relevant to the objectives that were stated at the beginning of the unit and to the test
that students would take in a few days time. Teacher talk accounted for almost all
(97 percent) of the talk in this excerpt. Although students spoke (lines 13, 20, and
26), their statements contained a few words at most. It was as though the teacher
used these occasional student contributions, not to elicit their thinking, but to
establish and maintain attentiveness. This section of classroom talk might be
characterized as a "punctuatéd“ monologue where teacher's voice carried the
content message.

The role taken by the teacher in this kind of activity was that of dispenser of
information. Although students had access to information through several other
channels in Ms. Markfield's class, she began the unit by presenting the information
herself. While Ms. Markfield took this role, what were the primary tasks for the
students? The students listened to the presentation and occasionally showed that
they were engaged by giving short responses to questions that have specific correct
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"answers". Ms. Markfield did not ask any open-ended questions that might have
elicited either a long response from a student or a student-initiated question that
might have shifted the direction of the conversation. In this activity that kind of
interaction would not have been appropriate. The students who have grasped the
“rules for participation,” understand this point and participated in accordance with
the implicit agreement. In this structure, the time for student questions was at the
end of the activity. One implication of this way of operating is that the content of
the presentation remains relatively fixed. Because students options for acceptable
participation preclude negotiation of the content, the information that is
communicated can be controlled by the teacher. In these circumstances, students are
likely to view knowledge as something that exists separately from them and is not
so much recreated by them as handed over to them (like a baton in a relay race) by
the teacher.

While listening to the presentation, students may have been processing the
information in a complex manner; they may have been silently comparing what the
teacher said with their prior knowledge; they may have been going beyond the
information in the lecture by thinking of implications of what the teacher stated and
comparing that to other knowledge that they had; they may have been generating
analogies with other schema, and so on. Whatever students were doing during
activities like this, it was done covertly. The instruction did not attempt to make
thinking processes visible or provide explicit support for them.

There were plenty of occasions for students to ask questions about the content
in Ms. Markfield's class. These occasions usually came after students had been
watching and listening to a presentation ( for example, teacher lecture &: Glm).
Figure 11 includes two examples of interactions that arose around students’
questions. In the first example (lines 1-14), Stewart has asked a question about how

Figure 11: Classroom talk surrounding student-injtiated

questions in Ms. Markfield's class.
1 T: Stewart had such a good c}\uoestion. He said how does it (an
2 oxygen molecule) know how to go because the food and the air
3 both go down through the pharynx. How does it know which
4 one to go into? Has anyone got an idea? What do you think?

5 S1: Maybe the air when it's small has room to go through ...

6 Well that's a good guess but the way it works is at the top of
7 the trachea is a little trap door that shuts any time anything

215

197




198
Student Thunking in Classrooms - Draft Fisher & Horton June 15,1992 page 37

8 other than air - so if I start to swallow a mouth full of water,

9 the trap door shuts and it reverts it down the esophagus. When
10 I go to take a breath, the trap door opens and the air goes down
11 and you can se, it's called an epiglottis, and you can see it on

12 that model there. You can see it on this one too, here. Tll

13 show you. Right here. (Ms. Markfield shows location on

14  physical model).

1 S: Car you get hiccups if your diaphragm starts to move real
2 fast?

3 T: Ithink it does something but I don't know, I'll get a better
4 explanation (from Jake's dad) than I can give you. What else?

5 S: What is that called when you are burping, is that involuntary?

6 T: The epiglottis is an involuntary thing. I can’t control it. It

7 just contrpls itself and it's a wonderful thing because - have

8 any of you ever taken a big drink of something and a little goes
9 down your windpipe? What d'ya do?

10 S: You cough (several students coughing).

11 T: Because the body's reaction is to cough. You cough because the
12 body's reaction is to cough to get anything out o that trachea
13 that's not supposed to be in there. The only thing that's

14  supposed to be in the trachea is gas - Oxygen and stuff like

15  that that's in the air. If you get anything solid in there, the

16  body coughs to get it out.

17 S: Could you ever get the tube - like let's say you were eating
18  food and it accidentally went down your windpipe?

19 T: Definitely, you can get - you sometimes fet, if you choke on
20  something you might get a little piece of food get past the
21  epiglottis but you can easily swallow air. It's like Jake said,
22 if you swallow air, you can burp. ...

an oxygen molecule would know whether to enter the esophagus or the trachea.
(It's interesting that he asks the question from the point of view of the air molecule
rather than from the "human’s" point of view.) The question was related to
information in the lecture that was presented about 10 minutes previously.
However, the students had just begun handling three physical models of various
parts of the respiratory system when the question was asked. Ms. Markfield had
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finished her presentation before handing the models to the students. The student
chose an appropriate time to ask his question. It is not clear whether he "held" the
question for 10 minutes, that his interest was piqued by handling a model, or both.
In any case, Ms. Markfield took up the question, she repeated it to the class and
asked the class for an opinion. She got a response from one student, then answered
the question herself.

There were several other choices that could have been made at this juncture.
Rather than directing a general question to all students (lines 3-4), she could have
asked Stewart what he thought. Alternatively, she could have asked the student
who did respond to elaborate; she could have accepted the first student's response
and without evaluating (as she did in labeling the response “a good guess") invited
other students to respond; or she could have asked students how they would go
about resolving this problem. Any of these alternatives would have been likely to
reveal, to Ms. Markfield and to the students, the kind of thinking that students were
doing at this point.. However, since the teacher's primary focus was on the
knowledge to be acquired about the respiratory system, and not on thinking
processes, none of those alternatives was likely to be chosen. These possible
alternatives are mentioned here only to point out the consistency in Ms. Markfield's
approach.

When she took up Stewart's question, it was as though she saw this as an
opportunity to tell students something else that was relevant to the content
objectives of the unit. Stewart's question was labeled "good" (line 1) because it
furthered her agenda. Asking the students' opinions on the question seemed like a
courtesy, but not like a genuine interest in what the students thought. Ms.
Markfield allowed a short response and then answered Stewart's question herself.
To have given students the floor, to have developed student voices in the
conversz lion, so to speak (literally), would have opened up the possibility of
negotiating with students where to go next either in this lesson or in the unit
generally. This kind of negotiation would have implied the possibility of changing
the predetermined content of the unit, a possibility that is not consistent with this
way of teaching. Ms. Markfield kept the focus on those aspects of the respiratory
system that were relevant to the unit's (previously determined) objectives, and did
so with high levels of engagement from the students. '

In the second example (lower half of Figure 11), students had been suggesting
questions to be put to a medical doctor who Ms. Markfield was to talk with after
school. Notice that, rather than developing and recording questions, Ms. Markfield
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was answering them as they arose. In doing so, she sent a message that Ms.
Markfield either has the answers or will get them. This stance is an inherent part of
teaching as practiced in Ms. Markfield's class. The student's role is to ask questions
and the teacher's role is to answer them. These complementary role definitions also
helped keep the focus on the specific content addressed by the unit.

In these examples, Ms. Markfield intervened regularly on the content but was
practically silent on learning process. Ms. Markfield presented the content herself
(in addition to having print, films, and models available) and kept theTocus of the
class on the content both by setting the learning tasks and by shaping the classroom
talk.

Summary. Ms. Markfield kept relatively tight control on the academic content of
the class and kept instruction geared to the content. She repeatedly gave clear and
explicit descriptions of what she expected her students to know and then provided
several opportunities for them to cover the content. Students had the content
represented to them in at least four ways (lecture, film, physical models,
simulations) over the four lessons. The pace of the lessons was brisk and the
classroom environment was pleasant and businesslike.
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Science in Ms. Stanford's class: The human nervous system

Classroom setting. Ms. Stanford worked with 24 fifth-grade students. Student desks
were arranged in clusters of four or five desks each. During the observations,
students usually worked in four-person face-to-face groups. The classroom itself
was somewhat unusual in that it was neither self-contained nor part of a lager space
that contained other classes. The front wall of the classroom contained a large
chalkboard. One side wall had a window and a counter top with cabinets under it.
The other side and the rear of the classroom were open to a corridor that bounded
the classroom on two sides. This corridor provided access to other classroums that
were "beyond” Ms. Stanford's classroom. Or the side, the classroom was partially
separated from the corridor by a series of five-foot-high bookcases and coat racks.
Most of the time, sounds from two nearby classrooms could be clearly heard.

Three of the observed lessons took place from 9:00 AM to 10:00 AM and one
from 2:00 PM to 3:00 PM during the same week. These four lessons constituted all of
the unit on the nervous system. The students had been studying other human
systems but not with Ms. Stanford. Students rotated among several teachers for
science instruction. In the first lesson, Ms. Stanford led a discussion to elicit
students' ideas about the nervous system. Students generated and wrote down lists
of "what I know" and "I wonder" about the nervous system; did a "cencentration”
memory experiment; and worked in cooperative groups on four pages of text cn the
nervous system. In the second lesson, Ms. Stanford led a discussion on brain
function, students watched and later discussed a video on open brain surgery and
epilepsy, and, in pairs, conducted experiments on reaction times and skin
sensitivity. In the third lesson, students viewed and briefly discussed an animated
film on the nervous system, and worked on several experiments on vision and
"sensors.”

Brief description of a lesson. The fourth lesson in the sequence was 52 minutes
long. During analysis, the lesson was parsed into 9 activities. The boxed paragraphs
that follow (Figure 12) represent the activities in the order they occurred. For each
activity, a descriptive title, a synopsis, the activity function (prework, work, or
completion) and duration (in minutes) are listed.
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Figure 12: Outline of Activities in Lesson 4 from Ms. Stanford's class.

Activity A: Explanation of tasks for "extra credit.” Ms. Stanford suggests several
things that students could do on their own for extra credit on this unit. (These
rework comments took 3:20).

mLuu_smm_mnms_ﬂmmm Teacher selects a few of the
students’ questions and gives relevant information. (This work session took 6:40).

anmf_mdmg Ms. Stanford tells students what is taken into
account in her grading of students performance on the unit. (This prework activity
took 1:38).

Activity D: Review for test. Ms. Markfield conducts recitation on material to be
covered on the test. (This work activity took 3:40).

Activity E: Directions for the test. (This prework activity took 1:17).

Activity E: Students take test on nervous System. Students work on two part test.
First part is made up of objective items, second part calls for "short essays.” (This
work activity took 19:47).

|Activity G:_Transition to next activity _ (This management achivity took 115

Activity H: Checklist of experiments for the unit- Ms. Stanford lists 5 experiments
that are part of the unit. Students determine which they have not yet completed.
(This prework activity took 7:32).

A%&MW&M& (This work activity took 7:10).

Task and talk structures in the lessons. Most of the action in this unit took place
around three kinds of encounters that students had with information about the
human nervous system. First, the students engaged in "experiments” during each
of the four lessons; secord, they viewed videos during two lessons; and they read
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text from the "packet" as part of the first lesson. By examining classroom talk before,
during, and after these activities, the kinds of thinking that students were expected
to do can be described. Figure 13 presents the entire transcript of the prework
leading up to students actually carrying out the “reaction” experiment.

Figure 13: Excerpt from classroom talk during Activity D, Lesson 2.

T T. Youre going to be going through two experiments today. One

2 is to show your reaction times to see how quickly you can

3 react to things and then the other one is to see how sensitive

4 you are in various parts of your body. ... Now yesterday I ¢id

5 ask you, yesterday afternoon, to bring in a ruler so that you

6 would be working with a partner and one of the tests that we'll

7 be doing is using a ruler to show your reaction and I'm going to

8 be passing out a sheet of paper just like this. Don't bother

S reading this unless you are really concerned about reading this

10  just at that point. We'll be kind of discussing it after the

11 actual experiment happens. I will wait until everyone's ready,

12 thank you, but what you will be doing on this sheet is

13 collecting information. And from this information, we'll be

14  discussing it, not today but tomorrow, actually not tomorrow

15 but on Thursday, we have a day off tomorrow. O.K. So, what

16  we're going to be doing is taking your reaction times. Canl
have somebody come up here please...

17 S: Why is it always girls you pick?

18 T: OK. Why don't you sit down please. And what she's going to do
19  is she's going to rest her right arm on the desk like this and

20  her hand will be hanging over and it's important that she rest
21  her arm on the desk when you do this, not right now but when
22 you do this. The other person is going to take the ruler and

23 they will take the ruler so that the "1" on the ruler is facing

24  toward the floor and I'm going to see what her reaction time

25  is. Meaning, I'm going to drop the ruler between her hands and
26  I'm going to tell her how to position her hands and then when 1
27  drop it through, she's going to catch it and then wherever she
28  catches it, for example, I have my fingers over here. The top

29 of my fingers are closest to the number 8, so on the sheet of

30 paper,..
31 S: We'll put a number 8

32 T: you'll put 8 inches down. OK, under "right hand", because this
33 is the one that she's taking the test on - or the experiment -
34 her right hand. She will go through it and do it ive imes. You
35 and your partner will do it five times. OX. Then you will
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36 change arms and do it with the Teft hand. Let me show you how
37  to doit. There are some key things to remember when you're
38 doing it for it to work. O.K. First of all, the person needs to

39  have her hand open. If you notice that their hand is not open
40  enough, you should be able to put your fingers between the

41  thumb and her fingers to make sure that it's open. Just a little
42  more. There should be a little bit of room. O.K. .. What you'll
43 need to do is put the ruler just like right directly about here,

44  right directly above the finger and the thumb. Don't put it way
45  up here because that gives them more time to react. Then all
46  youdois drop it and they catch it. And when she catches it,

47  she got closest to a 10, so she would put a 10 on her paper.

48  After you have collected five trials on the right hand, five

49 trials on the left hand, and recorded your information here,

50 then what you will need to do is to find the average of the five
51 trials. Who can tell me how you find averages? How man

52  people know how to find averages. Some of us do, some of us
53  don't OX. Firstof all, look around and notice the hands that
54 are up. If you need help in finding averages, you can ask these
55  people. Lwill explain it but if you forget, these are the people

56  youcanask. OK. as well as you can always ask me. What you
57  will need to do is to add up, for example, if there was a 10, an

58 8,a7, a6and a 10 again, you would add those five numbers up
59  and let's say for convenience sake, that those five numbers

60  added up to 30. Thenl would take that addition, which is 30,

61  after you added those five up and divide by 5 because you had
62 five tries at it. That's for the left hand or right hand

63  depending on what you'e doing. If you have a remainder, forget
64 the remainder. Some of them won't come out as nice and even
65  asIexplained. OK. So just drop the remainder and just use it.
66 Leave it as a whole number. O.K. So that's one experiment.

This excerpt took about five and one half minutes and was followed
immediately, without questions or comments from students by an analogous
description of the "second” experiment for the day. At the end of the descriptions
and procedural demonstrations of both experiments (11:09 minutes), students began
immediately to work, in pairs, on the experiments.

What conditions might be influencing student thinking during Activity D?
Consider the experiment described in the excerpt. This "reaction time" experiment
was not mentioned in the unit previously. The purpose of the experiment was
presented as “to show your reaction times" (line 2, 16, 24); the relationship between
this experiment and the theme of the unit was not specified. The actual procedure
for the experiment was described and demonstrated clearly, however there was no
interpretation given to the results (though a discussion was scheduled for two days

224

204




Student Thinking in Classrooms - Draft Fisher & Horton June 15,1992 page 44

later - lines 13-15). Also notice that reaction time was being measured in “inches”
(lines 22-32). The conceptually complex relationship between numbers on the ruler
and elapsed time was left for the students to puzzle through. In addition, there was
no commentary by the role or mearing of "experimentation.”

These are some examples of factors that contributed to the difficulty level of
this activity for fifth graders. The task was conceptually very cornplex, the burden
on students’ memories was relatively high. The level of complexity, in itself, was
not necessarily a problem. However, student thinking was almost entirely covert. It
was very difficult to tell just what students were making of this. One might
speculate that, for the ablest students, this was a challenging situation, and one that
stimulated them to construct an interpretative framework for themselves. The
difficulty of the task might have been mediated for some students by previous
experiences in school science or informal education experiences in their
communities. For students who had nct developed self regulated thinking or who
had not had prior relevant experiences for this task, the result was likely to be
confusion and frustration or some "magical thinking" about science.

An examination of the transcripts for Lessons 3 and 4 revealed that there was
very little classroom talk about the reaction data (in spite of the expectations set in
lines 13-15). At the beginning of Lesson 3, students were asking questions about the
test to be taken in Lesson 4. Ms. Stanford reassured the students that they were
responsible for only the information from the packet that was covered in class. A
moment or two later she referred to the experiments collectively, "If you've been
listening in class, if you've been really concentrating on the information that we've
been talking about, if you've been doing the experiments and thinking about what those
are all about, I don't think you really have to worry about the test.” About one
minute later, while the discussion was still focused on evaluation of the unit, Ms.
Stanford referred briefly to the "reaction time" data sheet (see Figure 14, lines 3-4, 6-
8). Toward the end of Lesson 3, after students viewed a videotape on the nervous
system (the tape had no information on

Figure 14: Excerpts from classroom talk in Lesson 3.

T. OK What you will be required to turn into me though
tomorrow before you take the test will be your packet, as well
as that single sheet. This single sheet, experiment sheet. ...

If you were not here for some reason and you did not get one, 1
do have more of these because we're in a lot of different

U Wi
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6 places right now as far as the experiments go. OK. Butyou

7 are required to tusn that in because I would like to see the

8 information that you have recorded. Now, what we're going to
9 do first today is see a videotape. ...

ooooooooooooooooooooooooo

10 T: moving it up and down until that person kind of feels, you

11  know, more sensitive. And then you're recording that

12 information. O.K. And remember this is that kind of

13 information you're supposed to record on the back of one of the
12  sheets in your packet. The reaction test is the one with the

15  ruler. The only thingI need to remind you of is to make sure
16  the "1" on the ruler is facing down and be sure you're not

17  starting the ruler when the person has opened their hands, like
18 this. Don't start the ruler way up here, start at about this

19  level and just release. If the person isn't opening their hand
20  enough, you might want to make sure that that's opening.

21  Because if you catch it right away, a lot of times that isn't a

22 real good.indicator of what you've really done. If there's

23 something wrong as far as placing it too high or too low in the
24  hand or maybe the person had their hand or their fingers too
25  close together like this. So that is what the reaction test is.

26 Optic illusions ...

reacton times), Ms. Stanford was reminding students about the procedure for the
"sensitivity” experiment when she made the only other reference to the "reaction
time" experiment ( Figure 14, lines 10-26). Lesson 4 did not have classroom talk
directly relevant to the "reaction time" experiment. The point here is that doing the
nreaction time" experiment may come to mean following the directions and
producing the datz sheet unless students have other experiences with
experimentation that might extend or expand the meaning that was attached to the
activity. Interpretation was cither left entirely to the student or it was effectively
hidden to students without moutside" resources. The issue here is not whether the
instruction: (a) encouraged students to take the teacher's (or "textboo 's")
interpretation of the experiment without any access to the interpretative (meaning-
making) process; (b) encouraged students to make their own interpretations by
making the interpretative process explicit; or (¢) provided coaching on the
interpretative process as well as providing an "objective” interpretation by the
teacher or textbook. In this case, there was no direct attention to interpretation of
any kind during classroom talk.




207
Student Thinking in Classrooms - Draft Fisher & Horton June 15,1992 page 46

Whether or not there was guidance on interpretation, students interpreted
the experiment. Here are two examples from students as they worked in pairs on
the "experiment” (see Figure 15, lines 5, and 14). In both of these cases, students
assumed that the idea was to see which of their hands (right or left) was "fastest.”
Whether they made connections with the functions of the nervous system, or noted

the conditional relationship between experimental procedures and conclusions to be
drawn from data, was unclear.

Figure 15: Excerpts from classroom talk in Activity G, Lesson 3.

1 S: Do you want to go first?

2 S: It doesn't matter. Do you want to go first? O.K. Where am I?
3 S: Am I recording yours? Is that right?

4 S: Better do it over again because I gota "1".

5 S: Which hand had the fastest reaction? 1had a 1,an 8§, and thenl
6 hada7. OK.

7 S: You have to put it on this table, remember?

8 S: OK. This is my left hand, I'm starting.
95 8or7?

10 S:Tgot &

11 S: Concentrate.

12 S: 8.

13 S: Wait, what do you do?
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some together? O.K. Good! Adam.

S: I counted up how many B's and A's there were and I just added
them.

T: O.K. Any other strategies?

S: I say it over in my mind, ‘cause then I can close my eyes and
try to say it.

T: O.K. A lot of ways here that she said. She said it over, so
repetition. She also closed her eyes to think about it. So she's
visually "seen" it again. Good.

S:1- uh-1I put them in three's, I put them in ABA's and I sort of
like put it in an arrangement, then I can remember them.

T: O.K. So she actually grouped sets of three things. She put this
in sets of three - A,B,A and B,B,B - now did you do that one as
a group of three or just a group of two?

S: The first two I memorized pretty well and then I remembered
A, A, B and then backwards - B,B,A.

T: OK. So another different approach. Why do people have
different ways of learning information?

S: Because nobody's the same.

T: And that's very, very true. No one is the same. We all learn
differently. For some of you its very easy to memorize
something like this because you have strategies and you have
things you think about for learning information. For other
people, it's really hard because you thought, "Look at all those
letters, what am I going to do with all those letters. How can
I possibly remember all those letters?” So you have a
different way of learning or thinking about things. So what is
really important for you is to really, really think about how
your brain is going to really remember that information.

In this excerpt, students participated enthusiastically and provided several examples
of their memory strategies. Notice that Ms. Stanford drew the students out and
encouraged them to expand and extend their contributions to the conversation
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14 S: You see which hand has the best reaction. The left hand.

15 S: Wait, I have to think a minute.

16 S: O.K, now.

While the experiments, in the main, did not include much explicit attention
to thinking or meaning-making, there were instances during the four lessons when

students’ attention was drawn to cognitive strategies. For example, in Lesson 1,

students looked at a sequence of letters for about 15 seconds and, then, when the
letters were covered up, they wrote down as many as they could remember. This
was followed by a brief (2:01 minutes) completion or debriefing activity. A portion

of this activity is excerpted in Figure 16.

Figure 16: Excerpt from classroom talk during Activity L, Lesson 1.

1 T. OK. Now I want you to take a look at what you put down. OK,
2 looking at what you have done, who can tell me what helps

3 them remember the information? Who can give us some
4

strategies for - tell us what helped you remember the
5 information?

6 S: (two or three words that are inaudible)

7 T: Can you speak up just a little louder, please?

8 S: (three or four words that are inaudible)

9 T- OK. Is it kind cf how - did you regroup these letters? 1 mean,
10 is that what you're saying? Or you just totally went through
11  and counted all the "A's" and you totally went through and

12  counted all the B's?

13 S: No.

14 T: No. Or did you say, "Oh, I have one "A", one "B", one "A", three
15  "B's" is that what you're saying?

16 S: Yeah!

17 T: OK. That's what I meant when 1 said maybe you could group
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(lines 9-12, 24-26, 29-31). The teacher's responses often repeated the students’
statements and the teacher did not evaluate strategies. That is, the teacher took the
role of facilitator in this particular interchange (an infrequrnt occurrence in the
observed lessons).

Watching videos (three occasions in the four lessons) was one of the ways in
which students were exposed to the content of the unit. In each case, there was little
or no “setting up” of the videos, that is, they were simply shown. There were
discussions after each video, and these followed a recitation-like format, or Ms.
Stanford used these occasions to provide more content. The students apparently
found the videos very engaging and attempted to start discussions of epilepsy and
brain surgery on two different occasions.

Near the beginning of the first lesson, Ms. Stanford had students write lists of
things that they "thought they knew" about the nervous system and then had them
write things they wanted to know ("I wonders"). This did get at some of their prior
knowledge and constituted two thirds of the KWL strategy, however the third step
did not occur. In fact, the students' lists were collected immediately after being
generated. Subsequently, as part of the same lesson, Ms. Stanford selected a few of
the "I wonders" to read to the class, the lists were not mentioned again until they
were handed back to students near the beginning of Lesson 4. At that point, Ms.
Stanford evaluated whether or not the "I wonders" had been answered by the
instruction but did not query the students on this point or hold them accountable
for their own learning. On two points that students had listed as "I wonders" and
that, in the teacher's judgment, had not been addressed in the class, Ms. Stanford
had gone to reference books, gotten the information and now presented it to the
class. In providing this information, Ms. Stanford did the cognitive work
(monitoring the questions to be answered, finding other sources of information to
answer the questions, acquiring the information, putting the information into her
own words, and reporting the information to the class) that one would ordinarily
want students to do.

Summary. Instruction in Ms. Stanford's class seemed to place high cognitive
demands on students, not so much for the content, as for identifying what was to be
learned and for providing your own support for learning it. Although there were a
few examples of the teacher taking the role of facilitator of student thinking, the
primary role was that of classroom manager. In a secondary role, Ms. Stanford was a
source of content information. She chose to have the videos, the packet, and the
experiments "carry” most of the content. Students had relatively few occasions for




21

Student Thinking in Classrooms - Draft Fisher & Horton June 15, 1992 page 50

interpreting, or commenting on, either information about the nervous system,
thinking processes, or the processes of science.
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Instructional approaches in the classrooms

Having examined the task and talk structures in four lessons in each of the
four classes, what can we say about instructional influences on student thinking?
This question is addressed by summarizing the analyses on (a) activity structures, (b)
talk structures, and (c) several themes that arose as the study progressed. Our
intention is to identify and describe distinctions among the instructional profiles in
the classrooms and interpret these distinctions in terms of the kinds and amounts of
student thinking that are likely to be practiced.

Task and activity structures in the classrooms. During the observed lessons, all
classrooms showed considerable variety in activity structures both within
individual lessons and among lessonsé. The duration of lessons in Ms. Markfield's
(53 minutes) and Ms. Stanford's (52 minutes) classes were somewhat longer than
those in Ms. Landis' (45 minutes) and Ms. Candel's (41 minutes) classes. Activities
changed more quickly in the Landis/Candel classes (about every three minutes on
the average) than in the Markfield /Stanford classes (about every five minutes on
the average) indicating a somewhat faster pace in the former classes.

The time that students spent in activities that were coded as prework, work,
and completion was aggregated over lessons and converted to percentages of total
lesson time (see Figure 17). These proportions give an idea of the relative "mix" of

Figure 17: Percentages of lesson time by activity functionl.

Activity functions
Class Prework Work Completion
Ms. Landis 30 29 33
Ms. Candel 19 49 29
Ms. Markfield 15 67 12
Ms. Stanford 31 60 7

1 Percentages of time in the management function were small and have been omitted, therefore row
totals are not equal to 100 percent.

4 [nformation in this section of the report is suminarized from the tables and text in Appendix C.
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activity functions presented to students. For example, students in Ms. Landis’ class
spent about equal portions of their lesson time on each of the activity functions.
That is, students spent about one-third of the time on prework activities (listening
to a description of the work, talking about the goals of the work, accessing prior
knowledge that might be relevant to the work, developing procedures to accomplish
the goals, and so on), about one third of their time on work activities (designing a
questionnaire, compiling data from interviews, drawing conclusions from the data,
and so on), and about one third of their time on completion activities (reviewing
what they had done, interpreting the meaning of the work, reflecting on the way
they had gone about the work and the results that were produced, answering
questions about the content that had been covered, writing about the work, and so
on).

While the proportions of time spent in the three activity functions should
not be over interpreted (since quite different student actions can be called for by
different examples of prework, work, and completion), this profile does provide a
crude index of the overall instruction in a classroom. It is interesting to note that,
on the one hand, Ms. Landis' and Ms. Candel's classes were fairly similar and, on
the other hand, Ms. Markfield's and Ms. Stan:ord's classes were also fairly similar
but the two pairs differed from each other. The primary difference was in the
portion of lesson time spent on completion activities. The Landis/Candel classes
spent more time on completion activities and this time apparently “came from"
work activities. Since completion activities often require students to reflect on, or
make sense of, what was done during the work activity, students in the
Landis/Candel classes appear to have had more occasions for talking about and
expressing their thoughts on their work.

Activity formats were simplified to three categories: discussions where
teacher talked more than students (teacher-talk); discussions where students talked
more than teachers (student-talk); and a category for everything else® (other). Using
these categories, there were no strong patterns in the data. However, the teacher-
talk format was used considerably less by Ms. Candel's class than the other three
classes and the student-talk format was used considerably less by Ms. Stanford's class
than was the case for the other classes.

When activities were rated for cognitive complexity, striking differences were
found. Students in the Landis/Candel classes spent about one third of their time in

5 Since management activities accounted for relatively small amounts of time and were evenly

distributed acrass classes, management format is ignored in this discussion.
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activities that were rated higher than the knowledge/comprehension levels of
Bloom's taxonomy while students in the other classes spent about one eighth of
their time is activities at this level of complexity. As a result, students in the
Landis/Candel classes had substantially more time in activities that required higher
level thinking skills.

Students in three of the classes spent about two fifths of their time on
activities that involved a concrete product (i.e. writing, doing paper and pencil
exercises, constructing physical objects, and so on). The fourth class (Ms. Landis’
class) spent about one fifth of their time in this way. When students worked on
activities with concrete products, mosi often the products were completed by
individual students. With the exception of Ms. Stanford's class, students also spent
some time on group products.

When students worked on concrete products, the degree of influence that -
students had on “specifying what the product would be like” varied. In the
Landis/Candel classes, students had either a moderate or high level of influence on
specifying their products. To say it another way, these students almost never (for
the 8 lessons observed in these two classes) worked on products that were fully
specified by the teacher or another "external” agent. In Ms. Markfield's class ,
students spent about one quarter of the instructional time working on products that
were specified by someone else and about one eighth of the time on products where
they had a moderate leve! of influence on product specification. Students in Ms.
Stanford's class worked almost exclusively on products that were specified by
someone else. We speculate that where students had greater input into product
specification, they were likely to have higher motivation to learn and higher levels
of "ownership" of their school work and therefore to think more and differently
about their schoolwork.

In examining the overall task structures, we found that the structures in Ms.
Landis' and Ms. Candel's classrooms were different from those in Ms. Markfield's
and Ms. Stanford's classrooms. Within these two pairs, the former were somewhat
more alike than were the latter. Task structures in the Landis/Candel classes
compared to the Markfield/Stanford classes were faster paced (activities were
shorter); students spent more time in completion activities and less time in work
activities; the cognitive complexity of the activities was generally higher, and
students had more influence on the design or specification of the products they
produced. In general terms, these differences represented more and higher-level
thinking opportunities for students.
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Talk structures in the classrooms. Within the task structures in classrooms,
interactions among students and between students and teachers varied considerably.
While students talked less than teachers in all classes, students generated the
greatest amount of talk in Ms. Candel's class and increasingly less talk in Ms.
Landis,’ Ms. Stanford's, and Ms. Markfield's classes.

Students listened to lectures on several occasions in Ms. Markfield's class; the
recitation pattern occurred in both M. Stanford's and Ms. Markfield's classes; and
teacher-led discussions occurred often in all the classes. Student-to-student
discussions occurred most often in Ms. Landis' and Ms. Candel's classes, on several
occasions (especially during "experiments”) in Ms. Stanford's class, and infrequently
in Ms. Markfield's class. Students made extended responses more often in the
Landis/Candel classes and made short one or two word responses more often in the
Markfield /Stanford classes. Students also gave summaries in their own words and
attempted interpretations of classroom work more often in the Landis/Candel
classes compared ta the Markfield/ Stanford classes. Teachers made direct references
to thinking skills in terms of specific strategies for learning, metacognition, and self
regulation on many occasions in Ms. Landis' and Ms. Candel's classes, on several
occasions in Ms. Stanford's class and rarely in Ms. Markfield's class. There were
more high level questions, longer student answers and less evaluation of answers
in the Landis/Candel classes compared to the Markfield /Stanford classes.

These patterns in classroom talk suggest that appropriate participation for
students was different from class to class and that there was both more active
participation and more opportunity to express student thinking in the
Landis/Candel classes compared to the Markfield /Stanford classes.

The meanings of teaching and learning in the classrooms. Through analyses of task
and talk structures in the classrooms, differences among the classes in academic
activities and patterns of teacher-student interaction were described. While each of
the classes was unique, when individual characteristics of instruction were
examined differences between the Landis/Candel classes and the

Markfield /Stanford classes were sufficiently consistent and frequent to suggest a
larger pattern. In this section of the report, we outline a larger pattern and use this
pattern to interpret differences between the pairs of classes.

i urp i ion i . From the observations,
the apparent primary focus of instruction in the Markfield /Stanford classes was
acquisition of knowledge and understanding about the respiratery and nervous
systems. Students had repeated opportunities to learn the names and functions of
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human organs, the systems to which they belonged, what each of the systems
accomplished in the body, and some implications of virious diseases and
malfunctions of organs for human health. In these classes, the de facto purpose of
instruction was to acquire subject matter content. In the Landis/Candel classes,
students acquired content and studied how to acquire content. That is, students not
only spent time studying Colorado history and human biological systems, they also
explicitly acquirad knowledge about, and skills in performing cognitive tasks. It may
be more accurate to say that the relative emphasis on these purposes was very
different in the pairs of classes. In the Landis/Candel classes, students spent, more
or less, equal amounts of time or studying content and studying the means of
acquiring content while in the Markfield/Stanford classes, students spent almost all
of their time studying the content.6 This distinction has several implications for the
kinds and amounts of thinking that students were encouraged or invited to do in
the classrooms.

Two views of knowledge in the classrooms. To the extent that the purposes of
instruction were different in the pairs of classes, the concept of knowledge itself was
represented somewhat differently. In the Landis/Candel classes, where students
explicitly studied content and thinking skills, there was considerable opportunity for
students to gain insight into the relationship between knowledge and how-
knowledge-is-made. For example, by acquiring and applying the strategy of
experimental inquiry or the "habits of mind," students actually engaged in creating
knowledge. They spent substantial amounts of instructional time on interpretation
of data. That is, students did some portion of the interpretation rather than having
interpretation done for them (and therefore not necessarily realizing that
interpretation was carried out at all).

In the Landis/Candel classes, teachers often "pulled for" more than one
interpretation of data. When classroom conversations included multiple
interpretations, participants could come to grips with the role of agreement in
constructing knowledge. In the Markfield/Stanford classes, in almost all instances,
only one interpretation was considered and the process of interpretation was thereby
hidden to participants. In the Landis/Candel classes, different students often made
interpretations. Indirectly, this procedure encouraged students to think that
knowledge can come from a number of sources. In the Markfield/Stanford classes,

6 On this point, instruction in Ms. Markfield's class had a stronger focus on content than was teh case
in Ms. Stanford's class.
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where almost all interpretation was done by, or overtly sanctioned by, the teacher,
knowledge could appear to students to have but one source.

The patterns of turn taking in the classes could also have influenced students'
views of knowledge. In the Landis/Candel classes, there was more student-to-
student talk, even in whole class situations, thereby distributing the interpretation
function more evenly among students and the teacher. By comparison, when
students talked in whole class settings in the Markfield/Stanford classes, turn taking
alternated regularly between teacher and student. This latter pattern gave teachers
more opportunities to evaluate students' comments and thereby make it appear that
knowledge resided with teachers and not with students.

In the Landis/Candel classes, students spent substantial amounts of time and
effort on framing problems, posing problems, or identifying something about a
domain that they would like to know as well as on solving problems. By regularly
generating both questions and answers, students have the possibility of
understanding the profound relationship between the two. In the
Markfield /Stanford classes, students spent substantial amounts of time and effort on
problem solving but relatively little on problem posing. In this case, students could
have inferred that question-asking was less important than question-answering.

These kinds of differences, some subtle, some not so subtle, represent the
nature of knowledge very differently from one pair of classes to the other. By
acquiring knowledge primarily from the teacher, texts, and videos, without
participating directly in interpretation of phenomena, students in the
Markfield /Stanford classes were more likely to see knowledge as external, objective,
and static. From this point of view knowledge is passed, or transmitted, from one
person to another like a physical commodity. On the other hand, having access to
some elements of the knowledge-making or sense-making processes, students in the
Landis/Candel classes were more likely to see knowledge as internal, subjective, and
dynamic. These latter students were also more likely to acknowledge the role of
human beings in making knowledge in the first place.

Both of these views of knowledge have long histories and the
appropriateness of valuing one view more highly than the other is far from
obvious. In spite of this ambiguity, students in the Landis/Candel classes and
students in the Markfield/Stanford classes are immersed in settings that
differentially foster the "internal” view and the "external” view respectively.

As an example of this differentiation of views on the nature of knowledge,
consider the analysis of the questionnaire data in Ms. Landis' class. In that situation,
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the teacher did not interpret the data, rather the teacher supported students as they
applied the procedures of experimental inquiry. There was no predetermined
correct answer to the questions that students were addressing. The students were
left then, with the distinct possibilities of (a) developing answers to their content
questions and (b) seeing that their answers rested on the data themselves, the
conditions under which the data were collected, and the cognitive operations that
generated meaning from the data. From this example, students in Ms. Landis' class
were more likely to conceptualize knowledge as internal (since knowledge resides
more in their interpretation than in the data), subjective (since not everyone in the
class had the same interpretation), and dynamic (since the answers to questions
could change over time or over questionnaire respondents).

In contrast, consider the “experiment" on blind spots in human vision
conducted in Ms. Stanford's class. In this case, the phenomenon was described by
the teacher and explained or interpreted for the students before they collected any
data. When students carried out the procedures, there was no sense of surprise or of
"not knowing." In effect this implementation of an experiment made it seem like
something you do to confirm what is already known. (One had the feeling while
watchinrg this "experiment” unfold that, had the data not confirmed the
proposition, the data would have been suspect, but not the proposition.) From this
example, students in Ms, Stanford's class could have taken knowledge to be external
(knowledge resides outside the heads of human beings, objective (knowledge exists
separately from human beings), and static (if you do it right you always get the same
answer).

Two views of teaching in the classrooms. There was plenty of variety in teaching
both within and across the four classrooms. While most of the characteristics
described in hits section could be found at least once in each of the classrooms, there
were several patterns that differentiated the Landis/Candel classes from the
Markfield/Stanford classes. One pattern involved a cluster of teacher role
characteristics. Teachers in the Landis/Candel classes operated primarily out of a
facilitator's role. That is, they allowed the academic tasks and activities to carry
much of the disciplinary content to be learned; they created and maintained
conversations among the students during which students were encouraged to make
their thinking public in a non-evaluative environment. They often asked students
to "say more," to extend their responses, and to think-out-loud. During interactions
with students, teachers often explicitly referred to "how to find out" rather than
giving information, teachers often answered questions with questions. In these
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classes, teachers asked a lot of open ended questions. They also used pedagogical
techniques like cooperative learning to move the locus of cognitive work to the
students. In cooperative learning groups, students generated questions to pursue,
summarized what they had learned and struggled to articulate what they were
learning. Teachers often had students express their prior knowledge about topics.

In the Markfield/Stanford classes, teachers operated primarily as a source of
knowledge about the content. Teachers, in the main, did not allow the academic
tasks to carry the content but rather took on that role themselves. Teachers
intervened on the content at almost every opportunity, extending students ideas,
correcting misunderstandings and generally mediating the content. They focused
on the content and not on learning processes. Teachers interpreted the curriculum
for the students. Teachers also reminded students about tests and testing related to
the content. When interacting with students, teachers usually answered questions
with information. Teachers rarely elicited prior knowledge.

Two other aspects of teaching that distinguished one pair of classes from the
other arose in the analysis. First, teachers in the Landis/Candel classes, on many
occasions acted as the metacognitive coach for the class. These teachers frequently
drew students attention to how they were thinking, they asked students for
evidence regardless of whether students' statements aligned with orthodox
knowledge, and they maintained a fast pace during class. Teachers in the
Markfield/Stanford classes, acted as content experts. These teachers presented
content, they responded to students questions with information about content, and
they often commented on the correctness of students statements. It should be noted
that all of the teachers were very knowledgeable about the subject matter they were
teaching, but this knowledge was expressed directly in one pair and only indirectly
in the other.

The second distinction is related to the question "What drives instruction?”
In the Markfield/Stanford classes, instruction was driven by the content. These
classes were practicing what might be thought of as "supply side teaching.” That is,
you start with the knowledge to be taught, and design lessons to teach that
information with relatively little attention to client demand. In the Landis/Candel
classes, instruction appeared to be driven by content and the students prior
knowledge and interests. Within limits then, the curriculum was, to some degree,
"negotiated with," or modified by, students in the Landis/ Candel classes and less so
in the Markfield/Stanford classes.
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Two views of learning in the classes. For students in the Landis/Candel classes,
learning meant acquiring knowledge about content (in this case, acquiring
knowledge about Colorado history or the circulatory and respiratory systems) and
acquiring strategies for manipulating, expanding, and representing that knowledge.
Students were to comprehend and use specific strategies for learning as they were
acquiring subject matter knowledge. Conversations in the classes focused on
content and on the thinking strategies that could be used in solving various
problems associated with the content. So, in addition to learning subject matter
concepts and relationships among those concepts, these students explicitly studied
about and practiced experimental inquiry, visualization, KWL, elementary data

-analysis, simulating dynamic systems, and so on.

In the Markfield/Stanford classes, learning meant the acquisition of
knowledge as represented by the curriculum and interpreted by the teacher. To a
certain extent, students were encouraged to adopt both content knowledge and the
perspective from which the content was being presented. Since only one
interpretation of the material was typically represented in the classroom, many
students may have adopted this representation of reality as reality itself. Students
learned the names and labels associated with the subject matter and examined
relationships among the elements of the respiratory and nervous systems. They
also participated in simulations, KWL, and experiments, however these strategies
for representing and inquiring about knowledge were not explicitly part of what
students were expected to learn or be tested on.

In the Landis/Candel classes, students were expected to make sense of bodies
of information, they were to organize and reorganize, present and represent
information, and to explicitly build upon their prior knowledge. In the
Markfield /Stanford classes, students were primarily expected to adsorb the content
with relatively little attention to prior knowledge.

In the Markfield /Stanford classes, students spent large amounts of time
listening to presentations of content and responding to recitation-like questions. In
the Landis/Candel classes, students also spent time on these activities but spent
substantial amounts of time on interpretation of data, reflecting on what they had
learned, and extending and summarizing their knowledge.

In one sense, the pairs of classes represented two different distributions of
cognitive processing. In the Markfield /Stanford classes, there was a kind of
specialization where teachers did most of the higher level thinking and students did
most of the watching and listening. A portion of what were teachers’ cognitive
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activities in the Markfield/Stanford classes (interpretation, organizing and
presenting the content, and so on) were distributed to the students in the
Landis/Candel classes. To the extent that this redistribution takes place, classrooms
become more thoughtful places to live and work from the students point of view.
This statement is true for teachers as well since, new high level tasks like
conversation management and coaching take the place of the higher level thinking
functions that are distributed to students.

Cooperative learning methods were used in all of the classes, extensively in
the Landis/Candel classes and on several occasions in the Markfield /Stanford
classes. However, the method was used differently in the pairs of classes. In the
Landis/Candel classes, cooperative learning was used as one way for students to
identify their prior knowledge, to acquire, refine and extend their knowledge, and to
reflect on what they had learned and how they had learned it. In the
Markfield/Stanford classes, there were always one or more elements missing from
the implementation so that the cooperative learning method became an alternative
classroom management procedure more than an instrument of social learning
theory. That is, classes used this method in ways that aligned with the purpose of
instruction, view of the nature of knowledge, and the teaching and learning
frameworks that guided instruction in the classes.

Coverage of content in the classrooms. The observed lessons were longer in
duration in the Markfield/Stanford classes compared to the Landis/Candel classes.
Although differences in duration may be important for some purposes, these
differences are not particularly relevant for this study. However, discounting
differences in duration, there was a second reason that content coverage varied
between the pairs of classrooms. The single focus on subject matter in the
Markfield/Stanford classes compared to the dual focuses on Subject matter and
thinking skills in the Landis/Candel classes resulted in different content coverages.
While it is difficult to make a useful assessment based on four lessons per class,
there was a noticeable difference in content coverage. This difference showed up
most clearly in Ms. Markfield's class where students covered the subject matter
material more than once during the four lessons.

Content coverage becomes especially important when the quality of
instruction is measured by student performance on achievement tests. For short
terra tests of knowledge and comprehension of the subject matter, content coverage
has been shown to have a sizable effect. That is, students tend to score higher when
the content of the test is well-aligned with the content of instruction. For example,
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the repeated coverage of subject matter material, combined with the clarity of goals,
fast pace, and single focus on content that characterized Ms. Markfield's class would
be expected to be especially effective on traditional measures of achievement.

The predictability of content coverage could also be expected to vary between
the pairs of classes. For the Markfield /Stanford classes, the subject matter was
known in advance of instruction. The content was prescribed during unit planning
and, for all intents and purposes, did not change. However, to the extent that the
curriculum content is negotiated with sfudents in the Landis/Candel classes, a
portion of the content will only be determined as the instruction unfolds.
Summary. This study examined instructional processes in four elementary school
science classrooms. Two of the classrooms had had extensive training in integrating
subject matter content and instruction on thinking/learning skills (see Dimensions
of Learning; Marzano ....... ). Differences in task and talk structures were described.
These differences differentiated classrooms implementing subject matter integrated
with thinking skills. from classzooms focused on subject matter with relative
consistency on: (a) purposes of instruction, (b) views of the nature of knowledge, (c)
views on teaching and learning, and (d) content coverage. There was sufficient
consistency across pairs of classrooms on these dimensions that the classrooms
represented two substantially different instructional paradigms. Classes
implementing subject matter integrated with thinking skills used a knowledge
construction metaphor or framework while the classes focusing on subject matter
used a knowledge transmission metaphor or framework.
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