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The Challenge: Good Mathematics--Taught Well

INTRODUCTION

The Middle Grades Mathematics Project (MGMP) has been an effort beginning in 1977 to produce
exemplary mathematics curriculum units for grades 6, 7, and 8, evaluate the compatibility of those
units in classrooms, and to study the nature of the effort needed to help teachers to teach the units

effectively in their classrooms. Five units have been produced and published under the titles of

Probability, Similarity, Spatial Visualization, Factors and Multiples, and Mouse and Elephant. All

of the units developed were written to be taught in a problem-solving mode using an activity
approach, and often using concrete manipulative materials. Each activity is intended to be taught
using an instructional model based on three phases: Launching, Exploring, and Summarizing
(LES). These phases require different roles for the teacher and the students during instruction.
Consequently, teaching the MGMP materials places demands on the teacher relative to both the
content and to the instructional model. The MGMP units show the staff's concern for providing
for both the students’ needs and the teachers' needs. The detailed instructionai guide provides help
with both the content and, me e importantly, with the translation of the content through a particular
teaching model.

The reader needs to be aware that the conception of mathematics which should be taught to
students in grades 6 through 8 and the manner in which that mathematics is taught is of special
concem to the staff of MGMP.

Our goal is to have students achieve a deep understanding of a collection of related important
mathematical concepts which serve as major foci "a their cognitive knowledge of mathematics. Itis
important that the students encounter these concepts in diverse and multiple embodiments, that they
see applications of those ideas in various way s, and that this deep understanding can only develop
throuigh time with repeated meaningful experiences with the ideas.

A linear, mastery level, lesson-a-day approach dces not teach mathematics to students. They
do not learn the nature of mathematics in that way. They do not learn how mathematics is created,

why it is created, and how it can best be used.
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The MGMP units with the instructional model embedded are an attempt to coavey to the
mathematics education community our conception of what we mean when we say, "Good
Mathematics--Taught Well".

We think of mathematical knowledge as a connected network of nodes where each node is a
collection of related concepts hovering around a particularly deep (or important) idea. The
understanding of this knowledge is not sequential, nor predictable. Relationships are primary. The
learner must be able to wander around through this rich network of ideas as though on a scavenger
hunt, the way the practioners of mathematics do it.

This conception runs counter to most existing mathematics programs. Most programs focus
on immediate mastery, drill and practice, and shallow understanding; avoid surprising apriications;
and settle for paper and pencil responses to predicable problems. There is no focus on big ideas;
everything scems equally important.

We disagree. The students should know that ideas are primary--not procedures. It is much
more important to know what fractions are than to be able to rotely compute with them  iviCot
teachers aiso want to provide a meaningful experiences for their studsnts in mather.atics, but they
are saddled with text series and curriculum guides which makes ' eir task impossible.

In the hands of an excellent well-motivated teacher, an MGMP teachers’ guide alone may be
adequate to allow a faithful translation of the instructional model into a teacher's repertoire. This is
not the case with most teachers. So the central questions becomes: How much and what kind of
asssistance do teachers need or think they need to successfully teach a MGMP unit and further, to
transfer the instructional model imbedded :n the units to other appropriate parts of the regular
curriculum?

Specitic Knowledge Needed by Teachers

There is a lot of support in the literature for the position that teachers need specific
knowiedge of at Jeast three kinds to be successful at helping their students understand the
underlying concepts and processes of a particular topic: knowledgs of content, knowledge of
students, and knowledge of activities, e.g. Anderson and Smith (1983); Meyers (1981); Weiss
(1978}; Damarin (1981).




Knowledge of Content

Many students view mathematics as an endless string of isolated, unrelated, equally
important facts. In order for teachers to help students see that knowledge of a topic in mathematics
is organized around certain underlying concepts and relations, the teacher must have a sound
understanding of the topic and its application in a variety of settings that show this underlying
structure. The teacher must also accept as the primary goal of instruction the development of
student understanding of these basic concepts and processes and their relationship of their topic to
others ide2s in the curriculum.
Knowledge of Students

Teach:rs need to know how students typically respond to instruction in a certain topic. They
need to be sensitive to the kinds of misunderstandings and naive strategies that students develop to
handle mathematical ideas. For example, in dealing with the concept of similarity teachers need to
know that many students use inappropriate addition strategies to test similarity in situations where
the dimensions of figures are not easily divisible. This knowledge allows a teacher to probe
student responses in such a way that the students' strategies are brought to light and examined for
their deficiencies.
Knowledge of Activities

Teachers need help in using appropriate teaching strategies and classroom activities to make
desired learning take place. To create a problem-solving atmosphere in a classroom, a teacher 1nust
be flexible and responsive to student input and inquiry. If one goal is to develop students' ab;lities
to reason independently, then students must be put in situations where they have the responsibility
tc explore, discuss relevant evidence, and seek solutions to problems abouat which generalizations
are possible. The teachers' role in asking appropriate questions during this activity process is vital
to its success.

The detailed MGMP teacher guides were prepared to help provide these three kinds of
information for the teacher. The mathematical content is explained in detail including background

for the teachers on the goals for each activity and the unit as a whole. Students' typical wrong
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responses are discussed in the Expected Responses columns of the guides. Suggestions are made
to help handle student errors. Questions and extensions are provided for the teacher to ask to help
establish a problem-solving orientation in the classroom. The summary phase of the model helps
the teacher guide students to refine strategies and make inductive generalizations.

From the literature on research on implementation we see that changing teacher behaviors in
the classroom is 1ifficult. A.:empts to implement new teaching strategies and models require
extensive inserv'.e work with teachers which may take the form of demonstration, practice,
feedback, and some form of coaching for transfer. McLaughlin and Marsh (1978) noted findings

of the Rand Change Agent study with respect to teacher training and support activities:

The study found that well-conducted staff training and support activities,
promoted implementation, promoted student gains, fostered teacher change,
and enhanced the continuation of project methods and materials.

Staff training activities were typically skill specific - instruction in how
to carry out a new reading program or introduction to new mathematics
materials.

Staff-support activiiies are necessary to sustain the gains of how-to-do-it
training. In particular, the study examined the contribution of classroom
assistance by resource personnel, the use of outside consultants, project
meetings, and teacher participation in project decisions. Taken together

as a support strategy, these activities had a major positive effect on the
percentage of project goals achieved and on student performance. (76-77)

According to the Rand Study, professional development aimed at changing experienced teachers'
practices may need a level of personal involvement with the teachers in addition to providing
exemplary mathematics materials.

Fullan and Pomfret (1977) provided a comprehensive review of research on curriculum and
instruction implementation. They suggested that there are five dimensions of implementation in
practice: changes in materials, structure, role/behavior, knowledge and understanding, and value
internalization. The goals of implementation must include changing teachers' behaviors or roles in

the classroom in such a way as to encourage the acquisition of student process goals. Teachers can

implement new materials in the classroom at a surface level, so that the students learn the skills and

"algorithms" of the content without developing deeper understanding of the concepts and processes

inherent in the mathematics.
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Geod, a visiting scholar to the Institute of Research on Teaching at MSU and a professor at the
University of Missouri at Columbia, said at an Institute for Research on Teaching colloquium,
"Research has shown how difficult it is to be a good teacher. Changes in teaching must be
incremental, carefully thought through, comprehensive, and consistent with the realities of classroom
life if they are to be lasting and successful.” He pointed out that his research with Grouws on
mathematics instruction show :d many teachers tend to emphasize computation, memorization and
mechanics. But the students of teachers who emphasize conceptual understanding get higher
achievement scores in mathernatics. (Notes and News, 1984).

Howson (1979) says "If new materials are to be handled with understanding, then training is
insufficient -- one can frain teachers to handle a new learning system, yet to cope with difficulties
which arise in its use, the teachers must be reeducated." Joyce and Showers (198 1) hypothesize that
a fully elaborated training system including theory, demonstration and practice and feedback generally
will ensure skill acquisition on the part of the teachers. However, if transfer is to occur, they suggest
that further help is needed and that "coaching” might provide this needed help. These two researchers
conceive of transfer as occuring on two levels -- one in which the teacher is able to vse a new skill or
strategy exactly as learned and the other in which a teacher applies a new skill or strategy to different
curriculum.

Showers (1983) reports a very promising study in which the notion of coaching is elaborated.
Coaching was conceived in this study as a combination of several elements: the provision of
companionship, the giving of technical feedback, and the analysis of application. Technical feedback
is not genera! aluatior, but is information about the specific execution of relevant skills and
strategies. In the context of coaching an opportunity is made to examine goals, curriculum, materials,
and appropriate use of newly acquired skills and behaviors into other parts of curriculum.

Good and Brophy (1974) demonstrated the power of intensive observations and feedback for
assisting teachers to alter certain kinds of behavior. Lanier (1983) used an intensive advisor strategy
to change teacher behaviors in general mathematics classrooms. There are many similarities between
the characteristics of an advisors' work and that of a "coach”. Scheinfeld (1977) in his account of

advisory work says:



A teacher advisor works side by side with a teacher to form a partnership
in which teacher and advisor work together and with the children in the
ciassroom. Together they develop curriculum, aiter physical space, create
new classrcom organization and explore ne*v kinds of teaching/learning
relationships. (p. 2).

Andreae (1972) emphasizes that the advisor's role is to provide assistance in terms of teacher's

needs. Apelman (1981) says that "stiraulating and extending teachers' thinking about their goals
raises advising above merely technical aid." An advisor's ultitnate task is to elicit in the teacher a
problem-solving and reflec.ve attitude, that will enable him/her to overcome successfully future
challenges. Incorporating ihe strengths of the advisory role with the more behavioral coaching role

seems to be a very profitable direction in teacher inservice.

THE RESEARCH QUESTIONS

_ Previous w k& with implementation of the MGMP exemplary units had shown, as the literature
predicts, that the materials alone did not produce the desired changes in teachers beliefs and practices
in the classroom. This study examines the impact of classroora consultation (referred to as coaching)
on producing the desired instructional changes. The major question is "How effective is coaching as
a strategy in changing teachers' instructional emphasis frora a computational to a conceptual
orientation as reflected in the exeraplary mathematical materials (MGMP units)?"

The staff identified changes in teacher practices that need to occur in order to implement
effectively the LES model. These changes in teachers' beliefs and behaviors include the following

major areas:

1) Pattern.s of Communication;
The teachers need to ask more open-ended questions, require students to
justify their answers, become aware of how the students are thinking
about the mathematics, focus on questions that are more conceptually
oriented, 2nd reduce questions that are solely used to keep students on
task.

2) Teaching
The teachers need to use more non-examples, concrete manipulatives,
and richer discussions in their direct instruction. They need to become
aware of the conceptual breakdowns in their students' thinking and find
ways to help students find ways to make sense of mathematical problems.
They also need to help students make linkages between mathematical
ideasand between mathematics and areas outside mathematics to which
mathematics can be applied. Finally, the teachers need to create a fuller
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class period with less down time and more tirne spent on matiematical
activities and problem solving.

3) Planning for Instruction;
The teachers need to use concrete well-crafted lessons that reflect the LES
Instructional Model. Their emphasis needs to be more conceptually focused
with more time given to the development of mathematical concepts and
making linkages between mathematical ideas (e.g. the part-to-whole
reiationship in fractions, decimals and percents). In addition, the teachers
need to incorporate student groups, pairs, and individual exercises in their
planning. Problem solving and challenging activities should be embedded
in their instruction.

4) Instructional Thoughts and Actions.
The teachers need to take more responsibility for their students’ learning, be
more reflective in their teaching, and take more responsibility for their
mathematical curriculum.
They also need to have a greater consciousness of the appropriate use of the
LES model and not to see the MGMP units as add-ons to their curriculum.
The teachers need to come to see the value of engaging the students in

mathematical explorations as well as to push them toward generalizations.
Most of all the teachers need to take the time to teach.

With the MGMP units and an elaboration of the needed change in hand the central question becomes,
"How much and what kind of assistance do teachers need or think they need to teach successfully an
MGMP unit and further, to transfer the instructional model imbedded in the units to other appropriate

parts of the curriculum?"

THE THEQRETICAL FRAME

The model of teacher change that the staff theorized would be found is based on Lewin's general
mode'{ for the change process. As Blanchard (1981) explained, the Lewin model consisted of three
phases: The first phase, unfreezing, prepared or motivated people for change; the second, the
changing phase, took place when people learned new patterns of behavior; the third phase,
refreezing, was the process by which the newly acquired behavior was adaptcd or integrated izto the
individuals repretoire. We imposed a series of changes on this model that we conjectured teachers

would move through in varying degrees as they went through the three phases of change.
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Thoughts Acuons Beliefs Behawors
e\
UNFREEZING CHANGING REFREEZING

"~ cunjectured that the first stage of teachers' change would be in the way they thought and
talked about classroom instruction related to the project goals. This would be characterized by such
things as using the project language without any real understanding and/or belief. This would be

followed by a change in the teacher's actions in the classroom. These actions would be at a surface

level. For example, teachers' might simply try increasing wait time, putting students physically in
groups, or asking more questions. As the teacher began to move from thinking to belicving that a
conceptual focus has a payoff for students in learning mathematics, we expected to.see a change in
the behaviors that are more comprehensive than mere changes in acting. The teacher would then be
able to provide a purpose tor group work which wou'd be communicated to the students. A teacher
would not simply ask more questons, but the quality of the questions and the response encouraged

from students would be more conceptually focused.

METHODOLOGY

The research question focused .1 the question of the differential effects of follow-up coaching on
teachers who have had an intensive workshop training experience. The goal of the intervention was
for teachers to experience a new instructional model and to internalize the model to the extent that they
could transfer the model beyond the examples provided by the training.

The twelve teachers recruited for the first year of the project were divided into three groups.
Four teachers comprise the uncoached group; four, the coached group and the coached lead group.
The lattcr four teachers were to be worked with over two years. The goal was to help these four
become effective lead teachers withir their own schools. During the second year each of these four
1¢ad teachers were to train and coach at least ore other teacher in their building.

Recruitment

In the development and evaluation of the MGMP Units, 1980-1983, the closest school districts

i3
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to the University were used extensively. These districts included East Lansing, Okemos, Haslett,
Holt, Waverly and two Lansing middle schools. In order to be sure that we were working with
teachers who were naive relative to MGMP, we moved out another layer of school districts from the
University.

Contacts were made with the Superintendents of school districts in the target area. In Shiawasee
County the Intermediate School District Mathematics Coordinator orgunized a meeting of teams ¢ £
administrators and seventh grade teachers from all the school districts in the country. At this meeting,
Lappan presented an overview of the materials and the research project. Five school districts
expressed their desire to be involved in the research project. One district, at some distance from
MSU, was asked to wait for the next year's group when the project would attempt to recruit
additional teachers in the district's area so that travel in that direction would be cost efficient. The
four other districts were accepted into the project.

Another five school districts were recruited through individual contacts. In the case of the
recruited Lansing school, a formal proposal had to be submitied to the Lansing School District's
evaluation office to obtain permission to contact particular school principals and teachers. In every
case, after initial interest was vxpressed on the part of the school administrators, Lappan or Fitzgerald
met with teachers and the prircipal in each school to explain the research in detail and to answer
questions. Out of all this effort nine schools with 16 seventh grade teachers were recruited. In June,
just before the summer workshop, we lost one school district *vith three teachers because of a last
minute policy change on the part of the administration. The administration decided that the middle
school would teach algebra in eighth grade. The three teachers felt that they could not be unde:
pressure from two directions and withdrew from our project. We also lost one teacher who got
pregnant. This left us with 12 teachers for the first year. This has turred out to be an ideal number
because of the labor intensity of the coaching and the observational data collection.

Development of Instruments

Four instruments to measure change were developed by the staff during the first three and a half

months of the project. The standard procedure used was for a subgroup of the staff to develop a draft

of the instrument. In full staff meetings these were carefully considered. Suggestions for revision

* A
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were made and the subgroup produced a second draft. The full staff then as a group went over the
instrument in detail before a third draft was prcduced. These drafts were tried out with teachers or
students in classrooms as determined by the nature of the instrument. Revisions followed. This
procedure was repeated until a satisfactory instrument was produced. Copies of all the instruments
are included in Appendix A.

Each of the four instruments was based on similar type instruments that had been developed and
used in other research projects. The Confidence Scales designed to evaluate the effectiveness of the
summer workshop were based on similar scales developed in an NSF funded Honors Teacher
Workshop directed by William Fitzgerald at MSU in Novémber-December 1984.

The Student Inventory was designed to try to pick up student perceptions of the teacher's
instructional model(s). It also asks questions trying to capture the student's view of the focus on the
teacher--computational or conceptual. The way the teacher provides help to students who have
questions is probed.

The Teacher Inventory probes the teacher's thoughts about questioning, instructional strategies,
skills versus conceptual goals, use of manipulatives, grouping, etc. and collects data on teacher
background.

The Teacher Interview was designed to probe teacher's beliefs in more depth at various stages
over the entire project. This project mac'. the 2arly decision that gathering the observational data by
graduate students hired by the hour to take field notes and do a checklist was not sufficient for our
goals. We wanted the observers to be experienced field researchers, knowledgeable about
mathematics, and teaching mathematics, trained to view the complexities of the classroom through the
lens of MGMP and its instructional model. The observers in our project are being asked to take field
notes showing teacher performance relative to the observer system, but also, to write high inference
summaries which can only be done by a traine 1 observer seeing the classroom over time. This is an
expensive way to gather the data, since each observer was hired half time on the project. In order to
stretch the budget to do things in this much more meaningful way, the director had to :.egotiate
support and released time from her chairman and her dean. Both the cost of data collection and the

labor intensity of coaching influenced the project's decisions for the last year of the project. Fewer
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teachers were added and the first year cadre remained the subjects of major focus.
Baseline Data

In addition to three baseline observations in each participating teacher's class, the students in the
classes were given s survey to determine their "picture” of the teacher's operating style and
instructional model(s in the mathematics classroom. These student surveys were given again in the
fall of 1985 and we:e repeated at the end of the year 1285-86 and 86-87 school years.

The teachers were asked to respond to a teacher survey which asked about the teacher's goals,
instructional model, horaework policies, etc. These surveys were repeated at the end of the first and
second years.

Classroom Observation

Classroom observation was selected as one of the research methods used in this study for two
reasons: to describe teachers' classroom instructional behavior in general; and more specifically, to
provide information about how teachers implemented the LES Instructional Model in their classes.
Observations supplied researchers with knowledge about classroom instruction or teacher action that
was clearly diff;rent than that obtained from the classroom surveys or the teacher interviews. Student
and teacher responses to survey questions represented their perceptions of the classroom and the

teacher's instruction. Interviews, on the other hand, captured the teacher's thoughts and beliefs about

learning and instructicn. Only classroom observation gave researchers a view of the instructional
behavior of the teachers and the effects of project-related activities on teacher action in the classroom.
The t1:angulation of observational, survey, and interview methods was necessary in order to answer
the questions driving the study. The following section describes the observational data and includes:
(1) how the classes were observed; (2) who observed the classes; and (3) the observational reports
written from the data which was collected.
(1) Observing the Classrooms:

Classroom observations focused on teacher behavior and the patterns of instructional activity.
Since the research questions were related to the teachers' implementation of the LES In<t.uc.ional

Mcdel, it was necessary that classroom observation focus on and reflect the various p..2se«. < ¢the

Model. The phases of the LES Instructional Model were described in Janet Shroyer's (1984) paper,




phases of the LES model are listed below:

Phase
LAUNCH

EXPLORE

SUMMARIZE

concepts.

(NSF No. DPE-8317063)

12

"The LES Instructional Model: Laurch-Explore-Summarize."! This paper served as the theoretical

foundation from which the LES Observational Procedure was developed. In brief, the following

Descript

This phase includes activities where
students are introduced to new concepts
and ideas, and are reviewed on necessary
previously encountered ones.

In this phase students work on the Major
Challenge. It is the teacher's responsibility
to monitor and facilitate the students’
activities.

This is when the students return to the whole
class mode of instruction and the mathematical
ideas of the major challenge are discusced

and clarified.

Project researchers wanted to know if teachers could use the LES Instructional Model in their classroom
instruction and the degree to which the Model could be successfully transferred to their teaching of
other math content. In other words, researchers wanted to know the lzvel of quality of these phases.
For example, a teacher could include a launch phase in his/her instruction to introduce a topic (such as
area) by simple telling the students or demonstrating for them the formula, A =L x W. On the other
hand, a teacher could launch or introduce the same topic through an interesting and challenging problem

or story that would engage all the students in the learning activity and focus attention on underlying

The baseline data included raw fieldnotes taken in the classes of the projectteachers. These

A paper presented at the Honors Teacher Workshop of Middle Grade Mathematics,
November 27 to December 15, 1984. Director: William M. Fitzgerald. Department
of Mathematics, Michigan State University, East Lansing, Michigan 48824.

17
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fieldnotes were audio-recorded and then transcribed for analysis. The bzseline observations were
made in the late Spring, 1985. One math class of each project teacher was observed over 3 class
periods: one period included the introduction of new content; a second period was one where regular
instruction occurred: and the third period was a day where previously taught content was reviewed.
The researchers believed these 3 different instructional activities reflected the framework of the LES
Instructional Model and gave them a general overview of the teachers' instructional patterns. After
the baseline observations were transcribed a brief baseline report was written for each tcacher.

In the fall of 1985, the teachers taught the Probability Unit and Activities 6, 7, and 8 were
observed and analyzed. Observations of the teaching of the activities across all 12 of the teachers
provided researchers with a basis for making comparisons and drawing generalizations across
individual teachers as well as across the 3 separate groups of teachers. After the Probability Unit the
teachers selected and designed their own transfer task which they would teach. Although the content
for these tasks varied from teacher to teacher, the main objective for the observers at this time was to
note, describe, and capture the teachers’ attempts to implement the LES Instructional Model in the
planning and teaching of the content. During the teaching of the transfer-task the observers took
fieldnotes, audio-recorded their observations, and wrote inferential summaries of their observations.
(2) The Observers:

The project’s observers have had extensive experience and training in ethnographic research
methods. They have worked on research projects as classroom observers and have coded and
analyzed data related to their observations. The observers were also familiar with the techniques of
audio-recording their fieldnotes. Their previous experiences with observing meant that little time
needed to be spent in training newcomers in the methods of classroom observation and the taking of
fieldnotes. Prior to the gathering of (he baseline data, the observers were trained by Nason in the
procedures and concemns for :his particular project. When the baseline observations -vere completed
the observers reviewed and difficulties they had encountered. At this meeting they discussed and
developed a set of conventions which provided consistency in the gathering of the data across
observations and observers.

The observers attended parts of the 1985 MGMP Summer Teacher Workshop with the staff of

18
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researchers and teachers in order to become familiar with the MGMP Units which would be taught
during the coming year and to review the LES Instructional Medel,

In early Fall, 1985, before observing the project teachers teaching the Probability Unit, the
observers met to establish reliability for the observing of teacher behavior and instructional activity.
The four observers took fieldnotes in an algebra class (non-project teacher) for two separate periods.
They audio-recorded and then transcribed their observations. When this task was completed, they
met and compared their results. Comparing the transcribed notes gave the observers further
experiences in the rating of various instructional phases and helped to unify their thinking about the
quality of the instructional phases and teacher behaviors.

(3) The Observers Reports:

During the period 1985-86 the observers wrote 2 documents on each of their assigned teachers.
The first document was a baseline report which emphasized the teacher's classroom instruction prior
to their project-related activities. This report included a description of the typical flow of class
activity, the teacher's instructional patterns, the teacher's strengths and weaknesses as judged by the
observer, and any other conjectures or opinions the observer deemed important. The baseline reports
served as the first portraits of the teachers and their instructicn before the project's interventions.

The second observational document for each teacher was written at the completion of the first
transfer-task. This document provided a summation of the classroom observations of the Probability
Unit and the first transfer-task. The report included descriptions of the flow of classroom activity,
and inferential summaries, views of the teacher's instructional changes or strengths and weaknesses
during this period. As with the baseline document, this served as an interim portrait of the teacher's
classroom instruction and behavior.

The observer's summaries and the transcribed observations were combined with the teacher
interviews, classroom surveys, and coaching documents and analyzed by the research staff with

respect to answering the project's research questions.

The Summer Workshop

The first Summer Workshop for all twelve teachers was held in a middle school near MSU.

23
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Forty rising seventh and eighth grade students were recruited to participate in the Summer Workshop.
These students came from the local area and from the schools of the participating teachers. Care was
taken to ensure that no students involved in the summer program would be in the target classes in the
fall.

The Workshop was of two weeks' duration. On Monday, the first day, the twelve teachers
were given an overview of the mathematics in the two MGMP units to be used in the research project.
The nine remaining days had the following general form: Fiom 8:30 AM to 9:30 AM the students
were divided into two groups to study the Similarity Unit. From 9:30-10:30, the students studied the
Probability unit. Four staff members taught the four classes. The twelve teachers were rearranged
ach day in such a way that they got to see each unit being taught by two different staff members.
After the students left, the staff and the twelve teachers met until 1 PM each day analyzing the
lessons. Research readings were given to the teachers to help focus their observations on critical
aspects of the instructional model being demonstrated in the classes. Pacing, questioning techniques,
wait time, use of groups in instruction, problem solving, patterning, making generalizations, the role
of manipulatives and teaching for deep understanding were some of the issues considered.

On Thursday of week one, a staff member gave the first specific, detailed description of the
instructional model. By this time the teachers had seen six lessons being taught by the staff. On

Friday the teachers were divided into groups of three, given an article from the Arithmetic Teacher on

predicting the number of factors of a given number, and asked to try to write ¢ lesson using the
instructional model centered on the mathematics ideas in the article. These were collected at the end
of the session on Monday. The teachers were provided very specific feedback on their efforts. This
exercise was a practice for the transfer tasks to be attempted after each unit during the school year.
To determine the effectiveness of the two-week workshop in increasing teachers' knowledge
and confidence in their ability to teach the units, a confidence scale was administered pre and post
workshop to the twelve teachers. The Confidence Scale comprised questions from the Probability
and Similarity Units. The teachers were asked to consider each of 20 questions and to rate first their
confidence in their ability to solve the question, then their confidence in their ability to teach the

mathematics of the question, and then finally were asked to actually solve the problems. Examination

20
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of this data shows that the workshop was very effective at increasing teachers confidence in dealing
with the mathematics of the two nnits. In addition, the analysis shows that within each of the three
groups--coached, uncoached, and lead teachers--there is similar variation in background and in
response to the workshop. One difference is that the four lead teachers were younger in their cireers
than either of the other groups. There were, however, both elementary and secondary trained
teachers in each of the three groups.

The staff has become doubly convinced that the opportunity for teachers to observe others
teaching childzon is invaluable. It seems to be a most effective way to help teachers sec that children
can think more deeply and creatively about mathematics than they had previously thought. One of
our lead teachers revealed her thoughts on this subject in a coaching session when she said, "You
know, you have to have teachers see this being taught. If they don't, they will look at the material,
see the fractions and say 'My kids's can't do this!' I was even surprised at what the kids could do.'

Materials Production

During August, when the demand on the Mathematics Department's copy machine was low,
student materials for Probability were copied for each teacher. Teachers were provided with materials
for as many classes as they wishea. Most of them chose to try the materials in all their mathematics
classes. The equipment needed--dice, spinners, ping pong balls, etc.--were also provided. Materials
and equipment were delivered in early September to all twelve teachers.

Student materials and equipment for the Similarity Unit were also produced. These were
finished during Christmas Holidays when the cop; machine is available and delivered to schools in
mid-January. This cycle of production was repeated the second year for the enlarged group of
teachers.

Coaches

During the school years 1985-86, and 86-87 the staff of four coached eight teachers in six
different school districts all within a radius of 40 miles of MSU. As the staff developed more specific
plans for coaching, it became clear that in order to be able to make significant, useful suggestions and
to follow through with the teacher on these, the coaches must be present virtually every day during

the intensiv. phase: practice units and transfer tasks. Consequently, the staff visited their teachers

<1
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15-25 times during esch cycle (unit plus transfer task) of the first yeas intervention, and somewhat
fewer times during each cycle the second year.

Data ws s collected by the trained observers during the teaching of Activities 6, 7, and 8 of the
Probability and Activities 2, 3, and 4 of the Similarity. This usually meant five days of field data
collection per unit. The transfer tasks include another 3-5 days of data collection for each.

Each of the coaching situations obviously involved different personalities and different school
environments. Yet, in every situation the teachers and coaches established a good working
relationship. Every situation must of necessity have its own agenda since the sarengths and
weaknesses of the teachers relative to the instructional model differ. However, the staff met each
Monday afternoon to give an update on successes and problems in each coaching situation. Through
this dialogue the staff was able to keep itself focused on the goal of the coaching--to help the teachers
internalize the instructional model and be able to use it effectively in their clessrodms.

In most situations the coaches were able to observe a teacher's class for a period and
immediately afterwards have a coaching session during the teacher's planning period. In situations
where this was impossible, the coaching sessions took place after school or over the telephone.
Teachers were given written notes of the coach's observations to read and help focus the coaching
sessions.

The four uncoached teachers were located in two schools--three in one and one in an~ther.
These teachers were visited once in the fall by staff members. The staff member's visit was to listen
to the teachers talk about teaching the first unit. The reason for these visits was to help these teachers
feel a part of the project and to counter the Hawthomne effect on the coached teachers. Obviously,
they were also observed by the field data collectors for the same activities as the coached teachers.

As the project developed over the first year, it became clear that a great deal of useful
information in answering our research questions would be lost if we did not follow some of the
coached and uncoached teachers through another school year. Consequently, we decided to recruit
only eight new teachers, for the year 1986-87. In addition we asked the first year teachers to

continue for another year. The only teacher who withdrew did so for medical reasons.

At the end of the project we have complete data on 17 of the 20 teachers. On 11 of the 20, we




collected data over a two year period.

The MGMP intervention was designed to provide ar opportunity to study implementation of the

instructional mode! imbedded in the exemplary units which were developed in an earlier curriculum
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THE INTERVENTION

development phase. The parts of the intervention were constructed to create opportunities for

teachers to consider a broad spectrum of constraints to instructional change. The project was, in

particular, informed by three pieces of work: (1) Lewin's model of change (Branchard, 1981)

unfreezing ——3p

changing )

refreezing,

(2) Joyce and Showers (1981, 1983) theory that staff development must include demonstration,

practice, feedback and coaching for transfer, and (3) Shulman's model of pedagogical reasoning and

action (Shulman, 1987). An outline of each of these works is given below.

The Change Process

Lewin

Unfreezing

The aim of unfreezing is to motivate
and make the individual ready to change.

It is a thawing out process through which
the forces acting on individuals are rearranged
so that they now see the need for change.

vels of Impact of
Teacher Development

Joyce and Showers
Awareness
The importance of an area is

realized and one begins to focus
on it.

L
e

A Model of Pedagogical
R . | At
Shulman

Comprehension

Teachers are expected to understand
what they teach, and when possible,
to understand it in more than a
single way. They understand how

a given idea relates to other ideas
within the same subject area and to
ideas in other subjects as well.
Comprehension of purposes is also
central,




Lewin

Changing

Once individuals have become motivated
to change, they are ready to leamn new
patterns of behavior. This process is
most likely to occur through two
mechanisms: identification and
iniernalization.

Refreezing

The process by which the newly
acquired behavior comes to be
integrated as patterned behavior
into the individual's personality

or ongoing significant relationships
is referred to as refreczing.
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Levels of Impact of
Teacher Development

Joyce and Shiowers

Concepts and Organized
Knowledge

Concepts provide intellectual
control over relevant content.

Essential to inductive teaching are
knowledge of inductive processes,

how leamners at various levels of
cognitive development respord to
inductive teachir.3, and knowledge
about concept formation.

Principles and Skills

Principles and skills are tools
for action. At this level one
learns the skills of inductive
teaching.

At this level there is the potential
for action--one is aware of the
area, can think effectively about
it, and possess the skills to act.

Applications/Prcblem
Solving

This is the t-ansfer of
concepts, principles, anid
skills to the classroom.

A Model of Pedagogical
R bl

Shulman
Transformation

Ideas must be transformed to be
taught. The processes of transfor-
mation are: Critical intrepretation
Representation, Instructional
selections, and Adaption. On=
moves from personal
comprehension to preparing for the
comprehension of others.

Instruction

Instruction is the observable
performance of the variety of
teaching acts. Itincludes: organi-
zation and managing the classroom;
presenting clear explanations and
vivid descriptions; assigning and
checking work; interacting

effectively through questions,
probes, answers, reactions, praise,
and criticism.

Evaluation

Includes both the on-line checking
for understanding and misunder-
standings during the activities of
interactive tcaching, as well as the
more formal testing and evaluation
used to provide feedback and grades.

It is also directed at one's own
teaching.

Reflection

A looking back at the teaching and
learning that has occurred and a
reconstructing, re-enacting and/or
recapturing of the events, the
emotions and the accomplishments.

Itis the processes through which a
professional learns from experience.




The G, nge Process
Lewin
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vel act

Teacher Development

Joyce and Showers

One begins to use the teaching
strategy that was learned,
integrates it into one's style,
and combines it with others

in one's repertoire.

A Model of Pedagogical
Reasoning and Action
Shulman
New Comprehension

Through actes of teaching that are
"reasoned” and "reasonable” the
teacher achieves new comprehension,
both of the purposes and of the
subjects to be taught, and of the
students and the processes of pedagogy
themselves.

The components of the intervention, designed by MGMP staff, and the expected outcomes are

outlined be'ow. Remember that all teachers experienced all aspects of the intervention except coachin g

Eight teachers were coached and two of these became peer coaches.

Phase

Two week Summer Workshop

g:g mponent

Overview of the
two Exemplary Units
(one day)

Modeling the teaching
of the units with classes

of middle school students.

(nine days)

Critiquing and discussing
the lessons observed.

Seminar on the
Instructional Model
(one day)

Lal)
(92

mgd_ngomg

Improve content knowledge.
Build confdence.

Building confidence in
knowledge of content and
instructional model.

Confront expectations
of what students can do.

Learn to observe and to listen
to students to monitor their
cognitive develcpment.

Consider the quality of
communication: the effects of
questions asked and student
responses and the teacher's
responses to student questions.

Observe the quality of
communication and intellectual
engage of students during group
work.

Shift the focus from content
knowiedge 1o pedagogical
knowledge and the interaction
of the two.
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Designing a
Transfer Unit

Readings
Academic Year: Teaching an MGMP
two cvcles each Unit
consisting of an MGMP
Unit and a transfer Task.

Expected Quicome

Clarify what each of thc three
phases of a lesson in a unit are
designed to accomplish.

Clarify the teachers role during
each phase of a lesson.

Consider what types of content
and mathematical goals are
appropriate when choosing to
use this model.

Confronting the model in a
constructive rather than passive
role.

Build deeper understanding of
the model and the role of the
teacher. -

Focus on constructing good
exploratory tasks to engage
students in making conjectures
about mathematical situations.

Design gcod questions which
will provoke deep thinking in
the students.

Provide support for the kind of
changes in mathematical goals
and instructional strategies
advocated by MGMP.

Deepen and broaden teachers,
thinking about mathematics and
the teaching and learning of
mathematics.

Provoke dissonance within
teachers as they consider their
beliefs and practices.

Practice using the model in a
situat.on where the planning for
management, the mathematical
goal setting, and the questioning
sequences are provided by the
unit.

Experience success in using

the model.




Coaching

Teaching a
Transfer Unit

Coaching

Expected Qutcome

Buiid confidence in both the
mathematical content and in
teaching the content.

Continue to confront and
evaluate their own beliefs and
practices.

Build deeper understanding
of the instructional model.

|
Learn to reflect on each lesson l
1n a constructive way.

Learn to cvaluate the quality of
communication in the
classroom.

Learn to ask questions which
promote thinking and deep
understanding.

Learn to use questions and
responses to assess student
growth.

Learn to give up some control
to the students through using
group explorations.

Learn to guide without giving
away "the answers."

Focus on the conceptual
development of the students.

Provide opportunity to transfer
what has been learned from
teaching an MGMP unit to
another part of the curriculum.

Deepen understanding of the
instructional model.

Practice planning and teaching
for conceptual development
rather than for developing
computational or procedural
skills.

Guidance in selecting
appropriate content and goals
for the transfer unit.




Whole Group
Pull Back Sessions

Professional Activity
outside their own
classrooms.

Expected Qutcome

Guidance iz developing
approprate tasks and questions
to reach the goals.

Guidance in management and
other aspects of teaching the
unit.

Continued modeling of the role
of the teacher during
exploration.

Help with content knowledge.

Help with learning from
reflection.

Help in establishing good
planning habits.

Encourage and support the
teacher while he/she tries
something new.

Build a network of support and
collegiality.

Provide additional content ideas
and knowledge.

Help the teachers examine the
present middle school
mathematics curriculum.

Encourage them to look for
relationships, to isolate the big
ideas, and to build their
programs around chunks of
related ideas that will enable
students to use their
mathematical knowledge more
flexibly.

Begin to think of oneself as a
professional

Transform one's knowledge and
experience in a way that will
communicate an awareness and
urgency for change in other
teachers.
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Phase Component Expected Qutcome

Make the teachers accountable
for their beliefs and practices.

Solidify knowledge.
Build confidence.

Expand network and
collegiility.

Experience coaching a peer.

This sequence of activity was repeated each of the two years of the project. (See Table 1.) There
were some changes in focus and intensity from one year to the next. The first summer observations were
more global in nature and the first year's coaching was very intense. The second summer the
observations were focused on the cognitive development of individual students and the practice in
designing a transfer unit was intensifie.” During the second academic year the coaching was less intense

and some teachers began peer coaching.

Table 1- Intervention Outline

5-1

June First Semester Second Semester
Two-week MGMP Transfer MCMP Transfer Pull
Summer Probability Task Similarity Task Back
Training Unit I Unit 11 Session
Workshop
1986-1987

June First Semester Second Semester
Two-veek MGMP Transfer MGMP Transfer Pull
Summer Unit Task Unit Task Back
Training (Fractions) Session v Session
Workshop III
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RESULTS AND DISCUSSION

ummer Workshop, The Confidence Scales
To assess the change in confidence fostered by the Summer Workshop, participants were given a set of
20 mathematics problems that represented the big ideas in the two MGMP units that were to be taught by
the participants in their own classes. They were asked to rate each problem on a scale of 1 to 5 (high)
according to their confidence that they could solve the problem. Then they were asked to rate each
problem according tv their confidence that they could teach the mathematics in the problem. Finally they
were asked to solve the problems. These scales were administered pre- and post- for the summer
workshop.

Overall the data shows that the summer workshop was very successful. The activities gave the
teachers strong support for confidence and kriowledge building over the two weeks of the summer
workshop. Whether we look at the total group or at each of the three subgroups the picture is very
similar. There was a significant change (at the .001 level) in the level of p¢ rmance and confidence in
solving and teaching pre to post (see Table 2). As one would expect there are significant correlations
between confidence in solving pre- and each of the three post measures. This indicates the importance of
confidence in one's mathematical knowledge if one is to be confident in one's teaching (see Table 3).
Table 4 shows the total and three subgroups means on each aspect of the scale. Groups 1 and 2 were
quite similar with group 3 slightly weaker. The Probability questions were perceived of by all groups as
harder and no group reached 100% performance at the end. The similarity questions were easier and all
groups reached 100% performance at the end. These same data are presented in graphical form in Figures
1,2, and 3.

The summer workshop is a confidence building experience for the teachers. Confidence in solving
exceeds both confidence in tea_hing and prorated actual performance in all groups. The difference in the
two units (probability and similarity) in confidence levels and actual performance over all groups was
striking. All groups finished at the top of the scales on similarity questions. However, the results in the

probability questions showed that the teachers needed continued help in building confidence and

knowledge in teaching the probability unit.
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Table 2 - 20 mathematical tasks - Participant mean scores and results of t-tests
for pre-post workshop differences

Mcan values t
P<

pre post value
Level of
performance(®) 16.67 18.67 3.806 0.001

(83%) (93%)
Conﬁdenceb 4.37 4.85 7.63%3 0.001
in solving(®)
Conﬁdence( b 3.87 472 11.506 0.001
in teaching

(@) 20 problems on a scale of 0/1 for wrong/right.
(b) on a scale of 1 to 5 (high).

Table 3 - Pearson correlation coefficients among level of performance, confidence in solving
and confidence in teaching on the twenty MGMP questions.

Conf in. Conf. in Level of Conf. in Conf. in Level of
solving teaching perfor. solving teaching perfor.
pre (1) pre (2) pre (3) post (4) post (5) post (6)

2) 0.569

3) -0.253 -0.399

4) | *0.786 0.420 -0.120

(5) | **0.799 *0.663 -0.219 **0.769

(6) *0.697 0.500 -0.056 *0.655 0.411

* Significantat =0.05

** Significantat =0.01
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(@) S - Confidence in Solving on a Scale of 1 to 5.

(b) T - Confidence in Teaching on a Scale of 1 to 5.
(¢) P - Level of Performance in percents.

f\2
or

Table 4 - Group mean scor
All group 1 group 2 group 3
s@ T®  plo S T P S T P S T P
437 3.87 16.67 441 405 16.75 451 3.86 16.25 418 3.60 17.0
83%) (84%) 81%) (85%)
485 472 18.67 495 4384 190 488 479 19.0 474 455 18.0
93%) (95%) (95%) 90%)
413 3.58 433 4.07 3.68 4.25 429 364 4.00 4.04 343 475
(62%) (61%) (57%) (68%)
461 449 567 486 4.68 6.00 464 454 6.00 432 425 5.00
(81%) 86%) (86%) (71%)
449 404 12.08 460 425 125 463 402 115 425 385 12.25
(93%) (96%) (88%) (94%)
499 485 13.0 500 492 130 500 492 130 4.96 471 13.0
(100%) (100%) (100%) (100%)
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Confidence Confidence Level of
in solving in teaching performance (%)
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The Teacher Style Inventory and Student Survey of the Classroom

In an effort to capture the changes in teacher's thoughts, actions, beliefs and behaviors surveys were
administered to the project teachers and the studexis ir their classes. The surveys used a Likert-scale
requiring a response from 1 to 5. Students completed the Student Survey twice during the school year -
once in the Fall and Spring. The teachers were given the Teaching Style Inventory at the start of the project,
after the first year, and at the end of the second year. It was believed that the results of the Teaching Style
Inventory across the two years would provide evidence of a teacher’s changed perceptions 1bout instruction
and classroom practice. The results of the Student Survey would reflect a teachers’ changed practices in the
classroom from the student’s perspective.

The Teaching Style Inventory consists of 4 sections with a total of 45 items. The survey is included in

the appendix. Two sections (29 items) were used in the following analysis and include items such as:

11. In my math class I emphasize the basic computational skills three/fourths
of the time or more.

In my math class I emphasize corcept development three/fourths
of the time or more.

In addition, other items dealing with the strategies used in classroom instruction asked teache: ‘o respond
with very frequently, frequently, sometimes, seldom, and never. These items include:
20. Pcsing open-ended challenges.

21. Encouraging analysis and generalization.

The Student Survey of the Classroom consisted of a total of 26 items, 12 of which were selected as
those most likely to capture the students perceptions of the changes of a teacher's actions. The survey is

included in Appendix A. The students selected the following responses - never, seldom, 1/2 the time,

usually, and always. Examples of these items include:

Half the
3. Does your math teacher encourage the class to never seldom  tme usually  always
find different ways to solve the same problem? A B C D E
Half the
4. When your math teacher asks a question, do you have never  seldom time usually  always
time to think about the answer before you must reply? A B C D E

The Teacher and Student Surveys from the Spring of 1985 (Pre-Project), the Spring of 1986 (Interim)
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and Spring of 1987 (End) were analyzed. A method of analysis of these pre- and interim surveys was
employed that captured the changes the teachers had made in their thinking and in their classroom practice.
Th's analysis involved making a comparison between the "actual” response on a particular item with the |
"i1deal" response for that item. For example, if a teacher or the students responded to an item with a 2 and

the "ideal” response for that item was 5, a 3 was recorded. This value of 3 signified that the "actual”

re ponses was 3 levels away from the "ideal”. A sum of the distances of all the items from the "ideal" was
calculated for each pre-, and interim, and post-survey for the tacher and for their classes (see tables 5, 6 and
7). The iower the value the closer the responses were to the "ideal”. The difference between the sums on
the pre-, and interim and then the pre- and post- surveys represented the Index of Change - or the amount of

change that occured.

Table 5 - Pre- To Interim Results of :..e MGMP
Teacher Style Inventory and Student Survey of the Classroom

TEACHING STYLE INVENTORY STUDENT CLASSROOM SURVEY
Tchr Spring Change Tchr Spring Change
Code 85 86 Code 85 '86

A-l 53 36 -17 A-1 288 274 -14
A-2 61 36 -25 A-2 302 276 -2.6
A-3 62 53 -9 A-3 26.8 255 -1.3
A-4 53 22 -31 A-4 264 264 0.0

B-1 65 5l -14 B-1 277 23.1 -4.6
B-2 48 32 -16 B-2 27.0 234 -3.6
B-3 51 43 -8 E-3 270 214 -5.6
B-4 54 46 -8 B-4 28.0 243 -3.7
C-1 67 43 -8 C-1 26.1 221 -4.0
C-2 55 38 -17 C-2 24.1 225 -1.6
C3 g0 71 -9 C-3 27.8 268 -1.0

X 59 43 X 273 246

SD 9.2 10.2 SD 051 2.13

The results sug est that each of the project's teachers had made changes in thinking about instruction

o~y
J
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and prar tice across this first year (Table 5). Interestingly, three of the four "lead"” teachers ranked first,
third and fourth in the Interim Teacher Survey results. This would indicate that ti.ese teachers had changed
more in their thinking than did their project counterparts. Of additional interest are the results from the
Student Surveys that indicated the students in the project teachers classes nuticed sore changes in their
clasroom but this change was not substantial. The group of teachers whose students reported the greatest
change across the year were the group of "coached"” teachers - rather than the "lead” teachers. Although the
"lead" teachers showed more change in their perceptions, their students did not see this change reflected in
the teacher's practice classroom. On the other hand, the "coached" teachers showed less change in their
perceptions, but their students indicated more of a change in these classes. The identification of a teacher as
a "lead"” teacher added a dimension to the coaching relationship that changed the focus of the coaching from
the implementation of particular content and materials to a broader look at instructional practices. The "lead"
teachers seemed to hold in mind their role of "coach" the following year as they reflectzd with their coaches
on their classroom practices; perhaps looking forward to their roles as coaches.

The results of the first year indicate the teachers had changed their thoughts about instruction and had
made some changes in their classroom practice. We speculated that the survey results from the second year
would show more dramatic changes in the beliefs and beh viors of the "lead" and "coached" teachers and
less ctange in those of the "uncoached" teachers.

Discussion and Emerging Conclusions of the Teacher Style Inventory and Student Survey

Over the first year the picture of each teacher gathered from the survey data it the picture emerging
from the coaching reports, interview s and observations. The teachers were changing - all 11 were moving
in the desired direction - but at very different rates and ways. (One uncoache «eacher dropped out of the
study in January of the first year for medical reasons.) In general, the coaching which took place during the
first year provided the tcachers with vocabulary for communicating ideas and a frame for thinking about and
reflecting on their instruction. (Several teachers reported they had imagined conversations with their coach
when faced with resolving an instructional problem.) However, none of the project teachers reached a state
of changing their beliefs or behaviors in a consistent habituated way by the end of the first year. The "lead"

teachers made more gains in moving toward the "ideal” in their perceptionz about instruction. In addition,

the students of the "coached" teachers reported greater movement towards the "ideal” in the classroom.
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Two of the "uncoached" teachers had changed a few surface characteristics but were in fact still in Lewin's
UNFREEZING phase. The third uncoached teacher, more conceptually focused at the start of the study,
made some changes in her thinking and actions but still chose which classes received the MGMP units
(enriched sixth grade) and which were given a more traditional, textbook focused treatment (pre-algebra).

Although most of the "lead” and "coached” teackers had moved into Lewin's CHANGE phase by the
end of the first year they remained inconsistent in their classroom practices. While one lesscn would be
very good, the one which followed might show a return to a previous instructional modé, for example, a
return to questioning such as "Teil me what you do to find the area of a rectangle (requiring a computational
rather than a conceptual response).” If there was a surprise in the data from this first year it was in the
length of time we found teachers needed support in order to make substantial chan ges in their instruction.
Lasting changes must become habituated and one year was simply not enough time.for this internalization to
be completed.

The Teaching Style Inventory for the second year confirmed our earlier hunches. The lead teachers as
a group ended much closer to the ideal than the other two groups, with the coached group second and the
uncoached group last. Itis also interesting that the lead group continued to make change over the second
year while among the other groups only one teacher in each made substantial change in year two on the
Teacher Inventory (Taole 6). The picture from the Student Inventory (Table 7) is consistent with the result
from the Teaching Style Inventory. The students of each of the four lead teachers perceived substantial
change toward the ideal over the second year. In the coached and uncoached group the same teacher who
continued to show change on the Teaching Style Inventor was perceived by their students as changing
toward the ideal. The other students of the other five teachers rated the teachers in a way that actually
moved slightly away from the ideal.

The second year proved to be a year of substantial and significant change. The "lead" and "coached"
teachers demonstrated some real breakthroughs in their understanding of what it means for children to learn.

One of the teachers said near the end of this second year, "I find that I am having trouble remembering what

I'was like as a teacher before MGMP. It seems like I have always believed that you should teach this way."
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Table 6 - Teacning Style Inventory

Teacher
Code SP'85 SP '86 SP '87
A-1 53 36 30
A-2 61 36 29
A-3 62 53 44
A-4 53 22 16
B-1 65 51 40
B-2 48 32 37
B-3 51 43 42
B-4 54 44 42
C-1 67 53 49
C-2 55 38 37
C-3 80 71 51
X 59 43.5 37.9
SD (9.2) (13.3) (10.0)

Sp '85 TO Sp '86 Differences Significantat P < .001
Sp '86 TO Sp '87 Differences Significantat P < .02

Sp '85 TO Sp '87 Differences Significantat P < .001
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Table 7 - Student Survey of the Classroom

Teacher
Code SP '85 SP ‘86 SP 87
A-1 28.78 27.37 25.79
A-2 30.23 27.63 24.90
A3 26.82 25.54 23.33
A4 26.40 26.42 18.48
B-1 27.68 23.07 20.22
B-2 27.02 23.42 24.11
B-3 26.98 21.44 23.80
B-4 27.98 24.3C 25.28
C-1 26.11 22.14 22.89
C-2 24.07 22.48 25.93
C-3 27.83 26.75 20.48
X 27.26 24.60 23.20
SD (1.92) (2.19) (2.48)

Sp '85 TO Sp '86 Differences Significant at P < .10
Sp '86 TO S; 87 Differences are not Significant

Sp '85 TO Sp '87 Differences Significantat P < .10

Change

-2.99
-5.33
-3.49
-7.92

-7.46
-2.91
-3.18
-2.70

-3.22
+1.86
-71.35
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This was said by a teacher who, at the beginning of the first year, could be characterized by her response to
a student's question of, "Oh, you don't understand how to add decimals? Well, you first line up the
decimal points and then ... ."
Cutreach Teachers

Of the teachers who entered the project the second year, complete data was collecte ~on 6 of the
teachers. This data cannot be strictly interpreted as peer coached or uncoached because each outreach
teacher was in a building with an experienced teacher and all sorts of interactions took place. In addition,
these teachers were entering a more established network of experienced teachers and more group interaction
over the year (Tables 8 and 9). The most we can say is that four of the six made substantial change toward
the ideal over the year. The change was consistent with that observed armong the non-lead teachers over the
first year of the whole project. This is a very promising result as it suggests that interaction with
experienced teachers can be a powerful iniervention. This may be a way to extend the ultimate pay off for

the labor intensity of coaching an initial group of teachers.

Table 8 - Qutreach Teachers

Teaching Style Inventory

Teacher

Code SP 86 SP'§7 Change

D-1 56 55 -1

D-2 45 42 -3

D-3 46 36 -10

D-4 67 45 -22

D-5 52 42 -10

D-6 70 58 -12

Mean 56.0 46.3

S.D. (10.53) (8.67)
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Table 9 - Outreach Teachers
Student Survey of the Classroom

Teacher

Code SP ‘86 SP'87 Change
D-1 28.35 27.26 -1.09
D-2 26.75 27.61 +0.86
D-3 27.15 23.38 -3.77
D4 24.72 18.00 -6.72
D-5 22.06 19.32 -2.77
D-6 27.39 21.98 -5.41
Mean 26.08 22.93 ‘
S.D. (2.29) (3.94)

Interviews

The original group of teachers were interviewed after the first cycle of MGMP Unit and transfer task.
For most of the teachers these first inte.rviews were in January or early February. At the end of the year
these interviews were repeated with the content focus questions changed from Probability to Similarity. In
the second year all 20 teachers were interviewed at the end of the year with content questions covering both
units. Hence, for the two year teachers we have three interviews; for the outreach teachers we have one
interview,

The interview questions (see Appendix A) ranged from general questions on seventh (or sixth or
eighth) grade curriculum, students, and teaching strategies to more specific questions on MGMP
philosophy, the instructional model, the units, the transfer tasks, and feelings about the project. The
interviews served as another data source to triangulate with observations, and paper and pencil invenories.

The interviews turned out to be extremely useful both as a research data source and as an aidc to che
coaches. Information from the interviews helped shape the second summer workshop. The teashers were

very introspective about their cwn progress. They often identified areas in which they needed improvement
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that were consistent with the coaches insights from being in the classes. Often the teachers realized that they
were "telling” students everything and leaving little for the students to clarify or discover for themselves.
They were also sensitive to pacing problems and to their problems with what was needed of them during
exploration. On the other hand, the early interviews confirmed the evidence from teachers and student
inventories and observations that the teachers were able to talk about ideas fitting MGMP philosophy before
they were able to consistently act on these ideas in their classrooms. Thoughts changed before actions.
Finally, for some of the teachers (primarily the coached and lead teachers), their thoughts became beliefs
and their actions became habituated behaviors.

The Summer Workshops and Networking

The overall reaction of the teachers to the summer workships was extremely positive. For most of the
teachers this was a rare opportunity to interact with their peers. Even though networking was not a
significant initial component of the stuay, the teachers' expressed needs and desires led us to build on the
summer experience with pull back sessions and social occasions to cement the networking.

The comerstone of the summer workshop was the modeling component. Each summer, middle
school students were recruited to form heterogeneous classes of approximately 30 students. The workshop
was held in a local middle school. The students attended two hours each moming from 8:30-10:30. This
allowed * wo 55 minute class periods with a ten minute break. The staff taught the probability and the
similarity units with the teac..crs observing. After the students left, the staff and teachers critiqued the
lessons and di. cussed any spin off concerns that were raised. These sessions lasted one to two hours
depending on the lessons and the sorts of questions raised by the teachers or staff.

Many things happened as a result of this opportunity to observe another person teaching and to discuss
the lessons with peers and staff. The staff grew enormously in credibility with the teachers. Our being
willing to put ourselves on the line and being very open to criticism and suggestions broke down the ivory
tower notions that teachers often have about university faculty. In fact, at the end of the workshops the
teachers expressed amazement at how hard they had come down on us during the critiques. It was a
confidence builder for them that while they saw that we were good teachers who could offer them a lot, we
were not "Superteacher”. Students still got off task and we had to cope. This made them feel that they had

the confidence to try teaching the units. They knew that we did not expect things to work perfectly all the
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time. In addition, they experienced discussing a lesson and observing ideas and suggestions played out 1n
class the next day. This was good preparation for being coached.

Modeling the units made opportunities for the staff to probe the subtleties of the mathematics content.
Even though we had conducted a one day overview of the content and activities, this was by no means
su’ficient to help teacher understand the content in enough depth to teach it. Probability was completely
new to nearly all of them. Their books had sections on probability which took a formula approach. Many
of the teachers admitted finding reasons to skip the section or admitted teaching it mechanically with little
understanding theinselves. This was also true of parts of the Similarity unit even though overall this was
more familiar content. In spite of observing the units being taught, depth of context knowledge remained a
problem which was sorted out during coaching (for the coached teachers!)

Our ultimate goal was not just to implement MGMP Units in . classrooms of the teachers, but also to
have the teachers come to undeistand the instructional model in sufficient depth that they are able to use the
model and the ways of thinking about instruction that support the model in new circumstances. The first
summer workshop brought the teacher to the stage of awareness relative to the model. We had an intensive
seminar on the instructional mode! at the end of the first week of observation. This was followed by two
small group sessions 2voted to attempting to construct an MGMP type lesson. During the observations the
teachers given specific directions about how to focus their attention. The first summer the teachers were
askec’ ‘o observe different aspects of the instructional model -- first launching, then exploring, and finally
summarizing. In spite of this concentrated attention, the teachers did not move beyond awareness the first
summer. The first transfer tasks attempted in the fall were pale imitations of MGMP. The teachers did not
understand the role of questi 'ns and the nature of a mathematical task designed to help students engage in
purposeful exploration. Many of the transfer units consisted of activities strung together to foster activity
with litle underlying mathematical purpose. The uncoached teachers for the most part stayed at this stage
throughout the first year. The cuached and lead teachers realized that their transfer tasks had not captured
the MGMP model, but unlike uncoached teachers, they had help available to think through what had
happened with the first transfer task. This help provided a basis for a much better effort on the second
transfer task.

As we ended the first year and entered the second summer workshop, we characterized the lead and

£9
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coached teachers as having moved through the unfreezing (awareness) stage and entering the change stage.
The three uncoached teachers were in the awareness stage with their focus being on teaching the MGMP
Units well, but with little insight or desire beyond that. In preparation for the summer, and the addition into
the group of the outreach teachers, we had a 1 1/2 day pull back session in May. At this session we
planned an intervention designed to heip teachers confront their limited view of the curriculum. At this
point the teachers all saw MGMP units as add-ons to an already jam packed curriculum.

We began by photocopying pages on fractions from the 5th, 6th, 7th, and 8th grade texts in a populer
textbook series. We removed all grade level identifying marks and gave a set to each of the teachers.
Working in pairs they were to figure out what order by grades the pages represented. This was a surprising
difficult task. Imagine the teachers amazement when they found that the pages they thought were the
simplest conceptually were from th= 8th grade. This provided an excellent lead in to the main activity. We
worked with the group to generate a list of topics, concepts, skills or ideas that comprise the seventh grade
curriculum. They, of course, generated a list several pages long. Then we classified the list into ideas that
had been taught in earlier grades and ideas that were new to grade seven. There was an almost stunned
silence when the group completed the list and had identified at most a half dozen new ideas for grade seven.
We then made a second pass through the list to identify relationships among the ideas on the list. What
clusters or chunks of related ideas could we partition the set into? Looking for relationships and
connections was a new experience for the teachers. This caused a reevaluation of the MGMP units and a
growing appreciation for the structure of the underlyir.g ideas and the mathematical tasks designed to foster
students understanding of these ideas. The teac"iers were now eager to enter the second summer workshop.
Many of them indicated that they had questions that they wanted to get sorted out by observing us teach
again.

Another deep seated problem that the summer experience was designed to challenge was low teacher
expectations of students. There are two aspects of this low expectation. The first is the normal response to
new content -- "Students can't do this because they can'tdo ...." This often means "Students can't do this
because it is hard for me!" The second aspect of low expectation which we observed was that teachers label
or give up on students very quickly. In order to create a situation where we could challenge these beliefs,

we made a different kind of observing assignment the second summer. We asked each teacher to pick a
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student to observe. We wanted the teacher to be able to describe what life was like for his/her student in
each class. What did the student understand/not understand? What was hard/easy? Was the student on/off
task? Did the student find the tasks interesting/boring? We asked them to try to get to know what was in
their student's head. How did their student perceive mathematics? For teachers who are used to dealing
with 5 or 6 classes of 24-35 students per day, observing one student closely was a luxury. We did,
however, have a hard time getting teachers to focus on cogaition and not behavior. Over and over againa
teacher would declare in the discussions after class that his/her student was hopeless--would never
understand--only to have student do something very clever or insightful in the next class or so. This caused
considerable rethinking about students and their capabilities.

Another change from the first summer was that we had the teachers all observe the same classes. The
first summer we split the teachers into rotating groups so that they could see four staff merabers teach. The
second summer they saw only two staff members. However, the discussion were smoother because all of
the teachers observed the same phenomena. The advantages of this outweighed the greater variety of
experiences. However, the observation assignments each had advantages and were appropriate for the
teachers at their stage of development -- focusing on the instructional model and content the first summer
and then focusing on student learning the second.

The second summer we asked the group to decide on a topir: that they wanted to use s a transfer task.
We divided the group into smaller groups of 3 or 4 teachers. Each group had teachers from the first year of
the project and teachers who joined the second summer. The teachers as a group chose functions as the
topic. Each day we had a working session on teaching fractions. At first the group intendea to design a
two week unit to teach meaning of fractions, equivalence and all four operations! After a few days they
decided that they needed at least two weeks to teach meaning and equivalence alone. This was a big
breakthrough for many of the teachers. They were, for the first time, examining fractions and appreciating
the difficulties students have. One outreach teacher had been an engineer before becoming a middle school
teacher. He came in one morning early in the second week and declared that he wasn't sleeping at night
because of fractions. He said that he had begun to realize that he didn't know anything except routines for
doing things.

At the end of the workshop each teacher got a copy of each group's work. Each person then
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constructed their own transfer task from the *>tal group effort. One interesting off shoot of this activity is
that three of the four lead teachers have continued to meet on a regular basis for over a year working on a
polished unit for teaching fractions. They have given several workshops on teaching fractions that have
been very well received by elementary middle school and high school teachers.

During the second year we had a pull back session during each semester and at the end of the project.
As we said earlier, these were not a part of our original plans for the intervention. However, the teachers
wanted to get together to interact with each other. Two of the uncoached teachers from the first year really
pushed for these. They had felt very much "behind" the coached teachers in their thinking the second
summer. These pull back sessions clso helped the outreach teachers. Having outreach teachers and
experienced teachers together was very successful. The experienced teachers just swooped the new ones up
and made them a part of MGMP in a hurry. The experienced teachers have come with credibility. The new
teachers went to the experienced teachers to get their questions answered.

In the pull back sessions we took the opportunity to continue to model good MGMP type lesscns with
new content. Each time a staff member or teacher taught a lesson to the whole group and we had a
mini-critique of the lesson. In addition, we asked the teachers to talk about their transfer tasks and teaching
the units. This lead to more general discussions of content, teaching and student learning.

Throughout the summers workshops and at the pull back sessions we distributed copies of papers and
articles for the teachers to read that related in scme way to the problem. we discussed. Mark Driscoll's
"Research Within Reach” and David Johnson's "Making Every Minute Count” were among the things given
to each teacher. Other papers focused on group learning, questioning, and curricuium and teaching issues.
We did not discuss every reading in detail, but some of the teachers found the readings very helpful.

To recapitulate, the compo' :nts of the Summer Workshops and the goals for each component are

given in outline form.

mponen Goals
Modeling and Discussion
Staff teaching students. Building confidence in content
knowledge.

Teachers observing.

Raising pedagogical and management
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questions related to the underlying MGMP
instructional Model.

Guiding teachers in learning to observe
classroom and students in particular ways.

Expanding teacher expectation of students.
Establishing staff credibility.
Curriculurn Work on Unpacking the MGMP instructional model.
[ransfer Tasks
Raising curriculum questions concerning
importance of ideas and relationships.

Focusing on transfer of model to rew
situations.

adin Promoting professionalism

Supporting MGMP philosophy as
having a research base.

Raising teachers' ability to critique ideas.

Networking Building a continuing support group for
change.

Breaking down the barriers of
isolation felt by many teachers.

Promoting professionalism.

The Coaching Compcnent

The major question the MGMP staff set out to explore was "How much and what kind of help do

teachers need to implement effectively an MGMP unit in their classrooms and further, to transfer use of the
instructional model to other aspects of their curriculum?” A major component of the types of help
investigated was classroom consultation or coaching. Over the two years of the project 8 teachers were
coached by 4 staff members. These 8 teachers were subgrouped into two groups: 4 who were the only
MGMP teacher in their building and whe made a commitment to peer coach another teacher in their
building, and 4 consisting of two pairs per school who were coached with no further commitment to coach
another teacher. These two groups are referred to as the lead teacher group and the coached group. We will

first discuss global aspects of coaching and its effects and then make some comments about the additional

effect of "expectation” on the lead teacher group.
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The diagram in Figure 4 shows how the staff conceptualized coaching. A simplified scheme of the act
of teaching shows the circle of planning, instructing, student learning, and reflecting leading to more
planning, etc. The staff recognized the importance of impacting teacher beliefs and knowledge about
content, strategies for teaching, and how students learn. Implicidy or explicitly these teacher beliefs drive
the types of decisions teachers make in choosing the curriculum, setting goals for student learning, and
carrying out is ,tructing in the classroom. Even the types of evaluation used are influenced by teacher
beliefs. If coaching is to be effective, it must interact with both the circle of teaching and with teacher
beliefs. This is indicated by the coaching arrows which intersect the teaching phases, but aim at impacting

both teacher beliefs and practice.

Figure 4. Staff's concept of coaching
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As we set out to develop ways of establishing coaching relationships, we did so with the recognition
that each pair needed to become two professionals working together to improve the mathematics education
of children. The teachers involved were professionals. They were by most existing criterion successful
teachers. We had to establish a working relationship that showed our respect for them and our willingness
to let them decide in what ways we could be most helpful. Each coach-teacher pair went through different
negotiations to establish a working relationship. The personality of each had to be accommodated. In other
words, there is not algorithm for establishing an effective coaching relationship. It is a sensitive negotiation
between two professionals, each with different expertise, who are committed to working together.
Observing the same phenomena (classroom instruction) and discussing their different perception of the
classroom and student learning can lead to improved perception on both parts.

The general goals of the staff were to help teachers improve four aspects of classroom practice and
instruction:

* Communication patterns

* Teaching

* Planning for Instruction

* Instructional Thoughts and Actions
These were judged to be critical to implementation of the MGMP instructional model.

As we worked to establish comfortable coaching relationships with our teachers, we found ourselves
called upon to play many different roles. One of the first roles we played was that of content expert. The
teachers were teaching MGMP units which contained new content for them. They quickly became quite
comfortable in asking us for specific help in understanding the subtle points of the mathematics they were
teaching. We got a glimpse of the awful isolation teachers feel when they have no support network with
which to talk over problems. Here is an excerpt from a coaching record that makes this point. (11/14/85)

“I'had a lot of questions on the review sheet for probability. The questions on
three dice odds and evens, on four T-F questions and on 6 child families gave
her great trouble. Multiplying probabilities was the source of the confusion.
She said, '"When I finish my minor will I know more about this?' (She had
decided to pursue a secondary math minor after the project started.)

I went over my comments on the lesson with her. Then she said, 'T am really

pleased with this unit and what my students have gotten out of it. It has made
such a difference to have you here with me. I knew when I taught the Factors
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and Multiples Unit that the ideas were good for the students, but I got so
frustrated when I didn't understand or things didn't go well. This time I
knew I could call you if I didn't understand the math. It makes such a
difference. You were warm and supportive and it gave me confidence
that I could do it. Ireally appreciate your help and I am so pleased with
how it went." "

This quote leads us to another role we played during coaching--that of providing the emotional support
our teachers needed to try something differcat, to change their instructionai practices. Change is scary.
Students are resistant to change. Coaching can provide the shared responsibility and support needed to
persevere until the change in practice becomes comfortable and effective.

As stated earlier in this report we used Shulman's Model of Pedagogical Reasoning and Action (1987)
as a theoretical frame to guide our efforts to help teachers. The reflection stage was a primary focus for our
coaching. We found ourselves playing the role of a teacher reflecting on student learning and instruction in
order to better plan upcoming lessons. Many of the coached teachers reported that even after the coaching
intervention was terminated, they continued to use "pretend" conversations with their coach to help reflect
on what happened in their ciasses. Modeling the questions one can ask oneself to help make better use of
the data from the class was a powerful help to improving the coached teachers ability to reflect on tocay's
lesson in planning tomorrows, etc. Planning for tomorrow changed from "turn the pagc to see what is
coming up” to "what do the students understand from tcday? What naive conceptions do they have? What
questions worked well today? How can I structure the mathematical tasks for tomorrow to help students
see ...? How can I relate today's lesson to tomorrow's? How does tomorrow's relate to other things
we've studied?

We found ourselves called upon to play the role of providing instructional feedback to the teacher. We

became a pair of eyes that could focus on students! mathematical insights and problems that are not always
obvious from the front of the soom. This role allowed us to focus on learners and learning. We found that
sharing vignettes of student interaction was a very effective way to help our teachers rethink .1e

expectations they set for students. Here is an excerpt from a coaching report that shows such an interaction.

"We talked about the earlier class where things had been chaotic. T said she
hadn't done a good launch and had had to bring studenis back together twice
to clear things up. Her afternoon directions were excellent.

She is torn over the time homework takes, but feels that it is important for
students to get their confusions sorted out. She wants reassurance that the

&2
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homework assignments aren't too hard. We talked about the differences
between MGMP assignments and book assignments. Each MGMP question
is different and requires thought. Book problems come in huge chunks of
sameness. She said that last year when she did no story problems, her
students had a lot of difficulty with the Factors and Muitiples homework.
She feels that this year her stedents can handle more complicated problems.

We discussed her modeling of correct Janguage and symbolism. I pointed out

an example where T pressed a student t. -ethink her answer of 11 as a probability
statement. The student finally realized what she was saying incorrectly and gave
11/36 which was what was needed. T has been very careful about this.

I'suggested that she let the students know that she expected them to iry every
problem and that she knew they were very capable of figuring out what was
being asked. She felt much more like sticking with her high expectations when
I reminded her that Ervin had recognized and pointed out the pattern of zeros

in the chart for last night's homework that made producing the table very simple.

Toss two dice: subtract the smaller number from the larger.

Dice 1 2 3 4 5 6
1 0 1 2 3 4 5
2 1 0 1 2 3 4
3 2 1 0 1 2 3
4 3 2 1 0 1 2
S 4 3 2 1 0 1
6 5 4 3 2 1 0

Ervin is a learning disabled student. She just needed to be reassured
that seventh graders can be required to think."

Another role we played was tha* of modeling professionalism. The teachers saw the value of an open

questioning attitude about teaching. They experienced the value of two professionals critiquing a lesson
together. They became braver and more insistent on feedback. There were many instances of teachers
ta:king and collaborating on aspects of teaching mathematics. They reported as being different from before .
the project coaching. Six of “he eight coached teachers became very involved in professional activities
outside their own schools. We helped the coached teachers interact with their own schools (administrators
and other teachers) and with the larger mathematics education community. Two of the coached teachers
were nominated in the second year of the project for Presidential Awards from the State Of Michigan.
These nominations came from and were supported by their colleagues and administrators.

The parts of an MGMP lesson require that the teacher assume different roles in the classroom. Most

of our teachers were used to only one role - that of given information. In order to help teachers understand
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what their role was during student exploration, we often made opportunities to model questioning,
redirecting, extending, and challenging students as they worked in groups on an exploration. This role of
demonstration teacher was very effective at helping our teachers change their beliefs about what students
can think about in mathematics. Our reports on student conjectures gave the teachers help ia asking good
summary questions. During the project they changed their summaries from one in which they told the
students what they should Lave Jound to summaries where the role of the teacher was to ask auestions, to
challenge answers, and help students formulate the mathematical conclusions. Another aspect of helping
teachers see the value of exploration and summary, was the role of the coach in creating good examples of
questions that can reveal student thinking and reasoziug. We played the role of experts on figuring out

cor.nections and relationships among and between mathematical ideas and situations. Over the two years

the coached teachers became much more aware of the value of helping students see connections.
The following excerpt from coaching and observation notes show the coach a fecting both the explore

and the summary phases of the LES.

One of the exemplary units of instruction was on Similarity. In the explore part

of Activity 3, the students were given a page containing rectangles. They were

to use a transparent grid to determine the lengths of the sides and to determine

the area and then decide which rectangles were similar using ratios of corresponding
sides. The areas were collected so that the growth of the areas in similar rectangles
could be discussed in the summary. The teachers were told in the scrip that the
students probably did not know the connection between the formula for area and
counting the unit squares contained in a rectangle. It was also suggested that this
connection not be made until the summary but to observe what strategies were being
used by the students in the explore part of the activity.

The following are two incidences from two different classrooms concerning the .hove activity:
Classroom 1.

The coach was moving about during the explore observing groups of students

and occasionally challenging or extending student results; the coach was
modeling the appropiate teacher behavior and was going tc share her observations
with the classroom teacher so that the classroom teacher would have an idea of
what her role was during the explore and how to use the observations in the
summary. The following is a quote from the coach's report on the activity:

"I was delighted to watch one student try to count an area with a large number

of squares - he kepi losing his count. Qut of frustation he finally counted the
bottom row and the he paused - looked at the rectangle and said to himself "there
are 12 of these rows so that area must be 12 times ? Oh this is the formula for
area!” As he says this last statement he looks at me and beams with his discovery."”
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Classroom 2:;

The teacher was going to summarize Activity 3. She put up a rectangle with the
measurement of 3 and 4 written next to the length and width of the rectangle.

She wanted to see if students were making the relationship between the formula
for area and counting the unit squares. One of the communication patterns in
questioning that was coached for was to stay with a stadent's response long
enough to assess the student's understandings. The following conversation
betwee. the teacher and a student in the class is from the field notes of the observer
in the class:

OK, what is the area of this rectangle”
12 squarc units.

How did you get that ?
I multiplied 4 by 3.

Why did you do that?
You multiply to get area?

But why does that work?
(Shrugs)

Why 3? Why 47 And why multiply instead of adding or something else?
You multiply the short side by the long side.

Wait, let's back up. What is area?
It's *he number of square units in something.

How could you find out how many squares there are?
I could count thern.

: What else could you do?
I could multiply.

: What by what?
The lengih by the width.

wa A

: Now what dc the 4 and the 3 have to do with it?
OHHHH! There's 4 rows and the 3 in each row.

Ok, what did you do to find the area of a rectangle?
Multiplied 3 by 4 to find out how many there are altogether.

v e

For the teachers we coached we were a source ¢ curriculum ideas. We helped them to consider ways
in which MGMP could be integrated into the curriculum. At the beginning o° .ne project the teachers all
viewed the MGMP units as "add ons". They worried about taking time away from the textbooks to do
these extra's. The teachers who were coached made much greater progress in rethinkir. . the curriculum of
seventh grade. They became committed to looking for big ideas around which to organize the year. They

began to see the MGMP units and their transfer units as integral parts of the curriculum. They were willing
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to deemphasize computational aspects of 7th grade curriculum in favor of spending more time on
probability, geometry and the development of an understanding of fractions, equivalent fractions, and
percents. The uncoached teachers tended to continue to view MGMP units as extras to be done only if time
allowed. The coached teachers saw ways to relate many other ideas to the MGMP units For example, in
the second year one coached teacher who was observed teaching activity 7 of the probability unit managed
to have students practice estimating, rounding, and simplifying fractions, changing decimals to fractions
and vice versa all while doing a probability activity.

Finally, as coaches we found ourselves playing the role of philosopher. Our efforts to help our
teachers change their instructional “<liefs and practices were really aimed at helping teachers to examire
their philosophy of mathematics education - to examine their expectations and beliefs about how children
learn and about what mathematical goals we should set if we want to maximize stufient growth. At one of
the pull back sessions some of the uncoached teachers admitted that they felt that the "other teachers”
(coached) wer: way ahead of them. They seemed to be amazed at how the coached teachers could talk
about what they believed and what they had tried in their classrooms.

Not all of the teachers in the study changed in the same way: The uncoached teachers made fewer

changes. However, in all the teachers we saw the following kinds of changes in the four basic areas.

I. COMMUNICATION PATTERNS;

Questioning ---Pushing students thinking by asking open-cnded questions
---Asking for justification or strategies
---Focusing on how students are thinking
---Reducing questions that are used solely to keep students on task and
paying attention
---Asking conceptual versus algorithmic/computational ones

Respending ---Asking for students responses in whole sentences
---Requiring students to express complete thoughts
---Listening and valuing what students have to say
(used to inform the teacher)
---Asking for justifications

I, TEACHING: (Transfer Tasks or lessons Different from the MGMP Units)

---Using non-examp'es

---Using concrete manipulatives beyond those used in the MGMP units
---Using richer teacher talk during direct instruction

---Adapting to conceptual breakdowns of students

---Helping students find a way to figure out or make sense or problems
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---Making linkages (helping students see/become aware of these)
---Using problem solving activities
---Creating a fuller class period (less down time)

including agendas, homework, call-cuts

II. PLANNING FOR INSTRUCTION:

---Developing lessons that are well-crafted--including questions
---Reporting more time on nlanning

---Emphasizing understanding the content--maintaining a conceptual focus
---Alloting more time to conceptual development

---Planning linkages in the way they think about anu structure their
curriculum (reflection)

---Being flexible in planning for instruction (using groupings, pairs,
individual exercises)

---Allowing for activities with a challenge and problem solving focus

IV, INSTRUCTIONAL THOUGHTS AND ACTIONS:

---Considering what it means to know

---Taking responsibility for students learning

---Understanding has a wider interpretation

---Being more reflective about curriculum, mathe matics, students, teaching, etc.

---Valuing exploration and pushing for generalizations

---Exhibiting a greater consciousness about LES model

---Valuing mathematics, providing a motivation for students to learn math
(beyond grades.)

---Seeir ~ or thinking about the MGMP units as mainstream, not as add-ons

---Taking time to teach

---Taking responsibility for curriculum decisions
(not leaving these up to a text or other dictatorial source)

---Taking responsibility for assessment

Expectation

Over the first year of the project the coached and lead teaciers participated in the same intervention.
The two groups had the same sammer workshop and the same amount and kind of coaching Yet, there
were differences in hiow the twn groups responded. Labeling one group lead teachers even though the label
was used only privately with the four teachers when they were recruited seemed to make a difference. They
entered the project knowing that they were expected to take a leadership role in their schools by coaching

another teacher. This different expectation held the four lead teachers accountable in a way that coaching

alone did not reach. The four lead teachers bought into the project intellectually over the first year as
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evidenced by their Teacher Inventories and by their interviews. However, they were slower to exhibit
change in their actions in the classroom. The students perceived little change the first year, but substantial
change the second year. These four lead teachers have developed a confidence and professionalism over the
life of the project that have allowed them to not only make an impact in their school districts, but to also

become a part of the leadership of the state Teachers of Mathematics organization.

;\ summary of the Strategies for coaching that were a part of the MGMP intervention are given in outline
orm.

Changing teacher beliefs.

Coaches

provide rationale for needed change.

help develop an instructional philosophy.

model appropriate teaching strategies with an exemplary unit of instruction.

model professionalism by encouraging discussion of all aspects of teaching including critiques and
suggestions.

focus discussions on teacher strategies, objectives, teaching activi.ies, communication a.d student
learnings.

provide >pportunities for curriculum development.

Changing teacher's actions.
Coaches
provide the emotional support for change.

provide instructional feedback on
student learning
communication/questioning
learning activities

help teachers establish
relationship: aiong important mathematical ideas
and
a conceptual focus in their teaching
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Connecting teacher actions and beliefs
: Work Togeth
plan and implement effective units of instruction

identify the important concepts in mathematics
and plan the curriculum around these ideas.

explore means of evaluating students' understanding.

Expanding Teacher's Roles.

Teachers

assume a coaching role with their peers.

assume a leadership role in their districts.

conduct workshops and inservices, give speeches, and serve as consultants for mathematics education.

become professionals.

CONCLUSIONS AND IMPLICATIONS

The major questions guiding this study were:

How much and what kinds of assistance do teachers need or think they need to
teach successfully an MGMP Unit and further, to transfer the instructional
model imbedded in the units to other appropriate parts of the curriculum?

How effective is coaching as a strategy in changing teachers' instructional

emphasis from a computational to a conceptual orientation as reflected in
the exemplary mathematical materials (MGMP Units)?

The data gathered consisted of Student Inventory results, Teacher Inventory results, Teacher
Interviews, classroom observations, and coaching reports. These data were analyzed and reported in two
ways in this document. The quantitative data was analyzed by groups (lead, coached, uncoached) and over
all teachers. Case studies were written on one teacher from each group. (See Appendices B-D)

Analysis of the data gathered supports the following conclusions.

1. The Summer Workshops and Networking provided sufficient assistance to all the teachers to teach
an MGMP Unit with some success This was not sufficient help to promote transfer to other parts of the

curriculum. All the teachers were uble to teach the Probability and Similarity Units, but none of the
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uncoached teachers were able to incorporate the MGMP instructional model and the MGMP philosophy into

their repertoire. If we look at Lewin's model of change (and our interpretation)

Unfreezing Changing Refreezing

Thoughts Actions Beliefs Behaviors

We would characterize the uncoached teachers as finishing the project on the end of the continuum
Unfreezing to Changing. They were able to think and act in the specific ways required by the script of the
units, but had not gone beyond this. This was also true of the outreach teachers. They were very
successful at teaching the units. However, the teachers who were coached by one of the first year teachers
moved further into beginning to change their beliefs about students and the relative importance of
computation and conceptual development. Teachers acting alone did not continue to think about and
question their instruction#] goals and strategies in the classroom.

2. The data provides considerable evidence that coaching is an effective strategy to help teachers make
fundamental changes in their instructional practices. One major result of coaching was that it provided the
teachers with a vocabulary for communicating ideas and a frame for thinking about and reflecting on their
instruction. In the Levels of Impact Model of Joyce and Showers, the lead and coached teachers all attained
the Principles and Skills Level. They could think effectively about problems of instruction and had the
skills to act. At least six of the eight lead and coached teachers reached the Applications/Problem Sclving
Level. They use the MGMP instructional model and philosophy and integrate it with their own style and
other strategies in their repertoire. In Lewin's model of change these teachers have reached the refrcezing
stage where their beliefs and behaviors are becoming habits rather than actions requiring deliberate thought.

The lead and coached teachers dzmonstrated sc me real breakthroughs in their understanding of what it
means for children to learn. They are asking better questions and reflecting on student responses to evaluate
understanding as one lead teacher expressed it, "These wonderful questions that cause my students to
discuss and argue about answers are coming out of my rnouth :nd I don't even know where they are

coming from." Another payoff fo - the labor intensity of coaching is that this group of teachers have reached

€0
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a level of professionalism that has moved their sphere of influence beyond their own classroom, into their
districts and beyond their districts into leadership roles withi., mathematics educa:ion in the state.

The n:ajor implication of this study is that changing teachers beliefs and practices requires a substantial
long-term staff development program. We believe that an intervention that provides less than two years of
intellectual and emotional support for teachers is unlikely to have any lasting effect. Even if the staff
development goals are to implement specific curriculum ideas, teachers need support through at least two
rounds of teaching these ideas.

In addition, the study provides specific help for those who are planning staff development programs.
The various components of the intervention are described in this document in detail. Evidence of the ways
each component can contribute to a staff development program are given. Major aspects of the intervention
are providing exemplarv units in which the instructional model is embedded, modeling the teaching of these
units to students, and coaching teachers during implementation. The project provides some beginning
evidence of the effectiveness of peer coaching. This aspect of the project needs further investigation. The
project, also, cannot definitively answer the question "What is a minimal level of coaching likely to cause
desired change?" Our sense is that when coaching occurs it should be on an intensive daily basis for a
period of time as opposed to one a week or less often spread uniformly. These details of intensity and

spread of coaching need further investigation.
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CONPIDENCE SCALES Question Solving Teaching
0.
— Indicate, by writing the appropriate mmber and latter in the boxes beside
<lﬂ each question, to what extent you feel confident that you could solve the °
v, Problem and to what extent you feel confident you could teach middle school )
76‘ students to solve such a problem. *
]
g‘ 10.
<Qa Solving Teachi 1
1. I am confident I can solve this A. 1 am confident I can teach this n
problem. problem. . ' 1
2. B — H
3. c. .
L, — p. —8
5. 1 am confident I cannot solve E. I am confident I cannot teach 12.
this problem. this problem.
Question Solving Teaching 13,
1.
14.
A 2.
oy
15,
3.
16.
4.
17.
5.
18.
6.
19.
7.
20.

v

¢
Tt

ERIC
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THENT. MATHREMATICS PROBLESS

A bowl containg 3 red marbles, 5 green marbles, and 4 blue marbles. A
blue marble is drawn and rot replaced. Then the contents of the bowl are
thoroughly mixed. After this, you are asked to draw 2 marble from the
bowl without looking. wWhat is the probability that you will draw a blue
marble?

3 3 ) 4 1l
(A) i3 (B) I (C) 12 (D) i1 (E) 3

A fair coin has been tossed 10 times and has come up heads each time.
Which of the following statements is true:

(A) The coin will come up heads on the next toss.

(B) The coin will come up tails on the next toss.

(C) There is an equal chance of coming up heads or tails on the next
toss.

(D) The coin is more likely to come up heads on the next toss than
tails.

(E).. The coin is more likely to come up tails on the next toss than
heads.

The probability of getting a sum of 12 when two dice are thrown is:

. 1 1 1 1 1
(&) 3 (B) 3 (C) g (D) = (E) T

Which of the following rectangles is similar to a 10 x 15 rectangle?

10
4 6
’ 2]
6 5 3 s 10
(A) () (<) (D) (E)
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S. 1f two figureg are similar, which of the following might be different?

(A) number of sides (B) lengths of corresponding sides
{C) shape ‘D) size of angles (E) ratio of corresponding sides

6. Joan estimates the height of a flagpole by using a mirror.

Distances
To eys level s ft.
Joan to mirror 2 ft. .

Mirror to pole 10 “ft.

How tall is the pole?

(A) 10 ft. (B) 13 ft. (C) 15 f¢t. (D) 25 f¢t. (E) 100 ft.

7. A 2 meter stick has a shadow of % m at the same time that a nearbdby

tree has a shadow of 3 m.

How tall is the tree?

(A) 6 m (B 12 m (C) ik m (DY 3 m (E)Y 15 m

1G]
~f




Which of these transformations
wag uged?

(A) (x,y)~ (2%, 2y)
(B) (x, y)~(x, 2y)
(C) (x, y) ~(2x, y)
(D) (%, y) - (2x, 4y)
(BY (x, y) = (4x, 2y)

62

A ) A

R NI

, R )
L S _
L BN
.rl " N
AT —> AN
triangle image

9. What scale factor has been used to enlarge the small sailboat?

. 4

(A) 2 (B) 3 (C)

10. Given the rectangle

4

(D) 6 (E) 1/4

Which of the following rectangles is simila: to the given rectangle?

(A) (8) (C)

[ (0) 1

(E)




63

11. The given fisuras are similar.

Find the missing length.

(A) 11 (B) 14 (C) 15 - (D) 18 (E) 21

12. If the lengths of the sides of a triangle are each multipiied by 3,
then the area of the new triangle 18?

(A) 3 times larger (B) 6 times larger (C) 9 times larger
(D) 12 times larger (E) 15 times larger
12, These triangles are similar:
6 9 [_‘
8

Fina the missing length.

(A) 10 (B) 11 (C) 12 (D) 13 (E) 14

14. The twn triangles below are similar and the lengths of the sides of the
large: are 3 times that of the smaller,

N

How many of the smiller triangles will exactly fit inte the larger one?
(A) ¢4 (B) 6 (¢) 7 (D) 8 (E) 9

ERIC ¢3
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15. A man who is 6 feet tall has a shadow which is 8 feet long., At the

16,

17.

18.

same time a neardy tree has shadow which is 32 feet long. How tall
is the tree?

(A) 30 feet (B) 21 feet (C) 24 feet (D) 42 feet (E) 48 feet

Given rectangles of dimensions 1 x 6 and 4 x 24.

11 4
6

24

The area of the larger rec.zngle 1s how many tirss as big as the
ared of the smaller rectangle?

(A) 4 times (B) 6 times (C) 8 timesg (D) 16 timms (E) 18 tinses

John is tossing bean bags rar iomly onto the mat below. What ig the
prchadbility of a bean bag landing in an area marked B?

A
A

8
8

B
B

(A) (8) (c) (D) (E)

TS
[+ JEN]
N
ol
win

Sally hag a 50% free throw shooting average in basketball. she goes to
the lins %o take two shots. What is the probability that she will make
both shots?

(E) 1

fepw

L L
N
@]

(A)

(B)

(¢) (D)
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19. Two bills are drawn from a bag containing a five dollar bill and 3 one
dollar bills. If the expsriment is repeated many times, what would you
expect the average amount of Wouey drawn per time to be?

(A) 82 (B) 33 (C) %4 (D) 5 (E) 96

20. that is the probability that a family of three children will have
2 girls and 1 boy?

() (D) (E)

Wi
win
[ YK

A 3 (®

N
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STUDEH. INVENTORY

Appendix A~2

Directions
(1) Answer ALL QUESTIONS including the ones ON THE BACK of this page.
(2) TFor each question, select the answer that BEST TELLS how often
the situation occurs in your mathematics class.
{3) SHADE in the circle on your answer sheet that MATCBES your
answer choice.
(4) Choose ONLY ONE answer for each question.
------ T T T T T T T T T T T T T T T T T I T T
NEVER  SEIDOM  Time  USUALLY  AIWAYS
1. Do you find your mathematics class interesting? @ @
HALY T
2. Does your math teacher ask questions that make NEVER  SELDOW  TIME  uSUAILY  ALAYS
you curious? (D)
s IALP TR . 1y
3. Does your math teacher encourage the class to NEVER  SELOOW Tigr USTALRT AuiaYs
find different ways to solve the same problem? @_ @ @
4. When your math teacher asks a question, do you . ALy TiE
have time to think about the answer before you WEver  SELDOW T USUAILY  AluaAvs
must reply? A (®) @ @ @
o HALY Tur
5. Does your math class spend the whole period NEVER  SEINGM  TIvk  USUALLY  AfuatS
practicing computation? 9 @ _@_ @
NEvee SELIOH IM;L;;! USUALLY AluaYs
€. Do you solve word problems in your math class? @ 0 @ @ @
IALY TuE
7. Does your math class ever work on a problem NEVER  SELION  TDE uSmllr  ALEATS
for an entire¢ period? @ @ @
MALF THE USUALLY ° .
8. Does your math class ever work more than one xgee o selaod o Toa U ALZAT
class period on a problem? @ @ @ @
NEVER SELOOA 'M;':v;"! USUAL LY ALHAYS
9. Does your math teacher go too fast for you? @

Does your math teacher go too slow for you?

(=)
5O

x©
™
»
wv
g
g
=
-
-5
o
=

®
©
@

£
~

k=4
v
>
-
I

©:

ALY THE

NEvER SELDOH TivE USHAI LY AlAYS

Do you finish your math classwork early? @ @ @ @ @
ALY TUK

Do you have to hurry to finish your math MEVER  SEIDOM  Thb  USUALLY  ATUATS

classwork? @ @ @ @
AT Y Tue

NEVER SELOON Tivk USUATLY AlQAYS

Are the math lessons too hard for you? @ (D} @
ALY THe

NEVER 335 Tt USHALLY  pruavs

Are the math lessons too easy for you?

N
©

©;

*%%*CONTINUED ON BACK**#*

Fe
]
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EVER  SEIDOM HALE 1
15, When you have trouble with a problem does your " tTiyE USUALLY  ALWAYS
teacher show you how to do it? @ @ @
16 wh h bl bl d ALY Tue
N en you have trouble with a problem does your NEVER SELZOH Tivg USHAILY  AlMATYS
teacher tell you the answer? @ @ @ @
17. Wh h ble with blem d err sewos S use
. en you have trouble with a problem does your e YUoR  Trer USUALLY  guats
teacher give you hints so you can figure it out? <:> (:) <:> QE}
18. Wh i ble with bl st e
. en you nave trouble with a problem are you vever Ko Tivp  USHAILY  aluaxs
allowed to ask other students for help? @ @ @
ALY TUE
19. Do you work in groups of 2 or more students NEVER  SELDOR - TinE USUALLY - ATuAYS
during your math class? @ @ @ @
20 I h 1 d ALY TIR
. In your math class are you supposed to work NEVER  SELSOM TIvE  USUAILY  AIUATS
by yourself? ® @ © © @®
HALY TUE
21. Do you use things like blocks, spinners, or NEVER  SEIpOM TpMp USHALLY  apuars
rulers in your math class? (:> <:) (:) _ﬁ:}_
22. s the cl h for all Ui
. s the class assignment the same for a NEVER  SEloom  Tiwe  USHALLY  Aluats
students? <:) <§) (:) (:) <§>
P TUE
HEVER SEfwn "MTTHE" usuat Ly ALWAYS
23. Do you use calculators in class? @ @ @_
ALY TUE
HEVER SELXOM Tive tSuAt LY ALUAYS
24, 1Is your math class taught in small groups? @ @ @
fAly THe
NEVER SELIOCH TIinE USUALLY AlHAYS
25. Do you get to play games in math class? @ @ @ @
26 D h h k HALY Tue 1y
. oes your teacher assign you homework to NIVERL  STLDOM Thur  HSUALLY  ardavs
do outside of class? (:) (:) <:> _ﬁ:}_

THANK YOU FOR HELPING US

P?lease check to see if you have done the following:

(1) Filled in your name on the answer sheet in the circles.

(2) Have only one answer for each question.
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TEACHING STYLE INVENTORY

Name

1. Almost 211 help is t{nitiated by students asking for it.

Alzost 2all help is initiated by xy seeing the need for it.

2. ¥hen students have troudble, I agk them leading questions,

When gtudents havs tzoudble, I explain how to do it.

3. Almost alvays many different activities are going on
sizultaneously during math clagg.

. Almost 211 the time the students are all engaged in the
same activity during math clagsg,

4. In clags, studente frequently work together on asgigmments.

Students seldom work together on assignments in clasg,

S. When studying 2 math unit, students gpend gome time
working in small groups to golve a big prodblem.

When studying a math unit, students will not be working
in small groups to solve a big prodblem,

6. I encourage etudents to golve a given math problem the
way I have demongtrated.

I encourage students to solve math problems in a variety
of ways.

ERIC v
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13. Understanding why a given rule or procedurs gives the
corvect answer iz important.

Understarding the rule or precedure i not critical.
14. Almost all wy questions in math class can be answered
with yes, no, or a number.

Alrost all my questions in math class require the students
to give explanations.

1%, In my class, I give different assignments to students with
different ability levels.

In my class, I give the sane assignment to all students.

16. I usually use a game, story, or challenging | to
provide a context for a new math unit.

I usually do not use a game, story, or challenging problem
to provide a context for & new math unit.

17. I usually start a nev math unit by giving examples angd
showing students how to work them.

I do not usually start 2 new math unit by giving examples
and showing students how to work them,

O

ERIC +9
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PART II STRATEZGI®S

o]
Eow frequently do you use the a b
strategy in your classes? g 2 5 g
3 o + 0 Y]
N [ -] Q o] ]
O] [T} B ~- >
U M -] o [J] ]
> [ w n z
18. whole class instruction
19. hole class discusgion
20. Pow¥ing open-snded challenges
21. Gathering and organizing — l
student responses
22. Encouraging analysis and .
generalization
23, Assigning homework |
24. Discusging homework
25. Using concrete manipulatives
26. Using games
27. Drills
28. Story problems
29. Non-routins problexs
PART IITI  TEACHFR OPINYON
Select the appropriate choice for each gtatement.
A = Agree
B = Scmewhat agree
C = Undecided
D = Somewhat disagree
E = Digsagree
30, I am an gffective mathematicg teacher.
31, I like doing mathematics.
32, My basic function as a math teacher is to convey my knowledge

Q of math to the students in a dirsct manner,

pilive 8

L
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PART IV COMPLIZTION L

33. As of today, I have gtudents that are discipline problems.
34. X aseign wath work to be done at home about times 2 weok.

35. Think of your average student. When you make 2 homework asgignment,
approximately what percentags of the time iz it:
completed in class by most students.
begun in class dbut finighed at home,

done entirely at howe.

lc0%

36. When some students do poorly on tests or indicate ~hat they have
not understood a topic in math, what do you do?

37, Scrwtimes students have gifficulty solving gtory problems.
Briefly describe how you help your students solve story problems.

{(EBxazple: I have pupils make drawings or diagrams to help clarify
the problm.)

38, As of today, I have gtudents that are chronically abgent.

39. When students who have been absent return to class, what do you
do to catch them up?

Q Fe

ERIC el
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40. List the kinds of manipulatives or educational equipment that
you use,

41. How frequently and for what purposes do you use thex?

42. How do your students use calculators and cowpucers?

43. How many years {including thig year) have you taught math to
6-8 grade students?

years
£4. Bow many years {including this year} have you taught?

years .

45, How many hours of college credit in math have you completed
(including math methode courses)?

Semaster hours

(quarter) term hours

Q r‘
ERIC

Aruitoxt provided by Eic:
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MIDDLE GRADES MATHEMATICS PROJECT TEACHER:
INTERVIEW | INTERVIEW DATE:
TIME:

GENERAL QUESTIONS

What are the big ideas in 7th grade mathematics?

How do you kow when a class period is/is not geing well?

Describe a class period that you thotght went well recently.

Ccmpars the fevel of functioning and _potential capability of your mathemaiics students in the
foliowing categories:

MEMORY

SKILLS

CONCEPTS

PROBLEM SOLVING

APPLICATIONS

GENERALIZATIONS

What motivates your math s*udents to learn the content?

What motivates your math students to complete their assignments?

r,omment on the attitudes of your math students towards the following:
SCHOOL
MATHEMATICS

How important is drill and practice in your math classes?

How do you know when your students understand the mathematics content they are taught?

Other than math content, are there things you teach your students?

What characteristics do you like to see in your math students?

What characteristics do you like to see in your math classes?

e
¢
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Part Il

PROBABILITY UNIT DEBRIEFING

As you reflect on this unit would you LIST and DESCRIBE any and all changes you had to make
in your usual teaching style.

Tell us what you thought about the Probability Unit with respect to the CONTENT and
STUDENT LEARNING OUTCOMES.

If you were to teach this unit next year what changes would you make? (Changes could mean
content, materials, activities/tasks, length, etc.)

What, if anything, about the way you taught this unit do you think will transfer to you teaching
of other content? . .

As you reflect on the Probability Unit you just completed, would you rate the following
experiences as to their value to you in planning for and teaching the Probability Unit in your
class(es}.

EROM THE SUMMER WORKSHOP

A. Overview of the Probability Unit on the first day of the workshop.
B. Observing the teaching of the Unit with the students.

C. The discussion and feedback: sessions after the instruction.

D. The readings that were distributed and discussed.

E. Designing your own activity tha! reflected the LES Instructional Model.

EROM THE FIRST SEMES' ER

F. The planning sessions with the coach.

G. The 1wedback (oral and written) from the coach.

What changes would you make in any of the above experiences you have had so far?
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Part lll
0o A .
Answer these questions related to your Transfer Task.

(A) What content did you select for your Transfer Task?

(B) Why did you choose this content for ycur Transfer Task?

(C) What was your goal or objective for the Transfer Task?

(D) Do you have any other comments about your Transfer Task that you would like to add?

As you reflect on your Transfer Task, list and describe any and all important changes you made
from the way you taught this content last year. (If you didn't teach this content iast year think
about the last time you did teach the content.)

With respect to teaching the content of your Transfer Task, are you doing anything the same way
as you did when your previously taught the same content?

What, if anything, about the way you taught the Transfer Task do you think you will use in
teaching other content?

As you reflect on the Transfer Task you just completed, would you rate the following experiences
as to their value to you in planning for and teaching the Transfer Task in your class(es).

RK
A. Overview of the MGMP Units on the first day of the workshop.

B. Observing the teaching of the Unit with the students.
C. The discussion and feedback sessions after the instruction.

D. The readings that were distributed and discussed during the workshop.

E. Designing your one activity that reflected the LES Instructional Model.
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F. Teaching the Probability Unit to your students.
G. Planning sessions with the coach.

H. The feedback (oral and written) from the coach.

6. What changes would you riiare in any of the experiences (in question 5)you have had so far?

A
0o




77

MIDDLE GRADES MA THEMATICS PROJECT TEACHER: -
TR EWII INTERVIEW DATE:
TIME:
GENERAL QUESTIONS

1. What are tha big ideas in 7th grade rnathematic.?

2. How do you kow when a class period is/is not going weli?

Describe a class period that you thought went well recently.

3.  Compare the level of functioning and _potential capability of your mathematics students in the
following categories:

MEMCRY

SKILLS

CONCEFTS
PROBLEM SOLVING
APPLICATIONS
GENERALIZATIONS

4, What motivates your math students to learn the content?

What motivates your math students to complete their assignments?

5. Comment on the attitudes of your math studants towards the following:
SCHOCL
MATHEMATICS

6. How important is driil and practice in your math classes?

7. How do yoit know when your students understand the mathematics con‘ent they are taught?

8. Other thait math c. ntent, are therz things you teach your students?

9.  What characteristics dc you like to see in your math students?

What characteristics do you like to see in your math ciasses?

gy il ¢3
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Similarity Unit Questions:

10.

11.

12.

13.

14.

As you -aflect on the Similarity Unit, fist and describe any changes you had to make in your
usual teaching style.

What did you thintk about the Similarity Unit with respect to the content and student lezring?
When you teach the Sim.ilarity Unit next year what changes would ycu make?

What about the way you taught this Unit do you think you will transfer to your teaching of other
conient?

Rate the following experiences as to their value to you in your planning and teaching the
Similarity Unit.

FROM THE SUMMER '85 WORKSHOP

A. Overview of the Similarity Unit on the first day of the workshop

B. Observing the teaching of the Unit

C. The discussion and feedback sessions after the instruction

D. Designing your own activity that reflected the LES Instructional Model
E. The readings which were distributed and discussed.

~ROM THE SCHOOL YEAR

F. Planning sessions with your coach

G. Oral and written feedback from the coach

H. Teaching the Probability Unit and your first transfer task

I. Designing your first transfer tasn

Transfer Task-Il:

15.

16.

17.

What content did you choose for your second transfer task?
Why did you choose this content?

What was your objective/goai for the transfer task?

£4
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18. Do you have any comments you would like to add about your transfer task?
If so, what are they?

19. List and describe any changes you made from the way you have previously taught this content.

20. In teaching the content of your transfer task, did you do anything the same we - as you did when
you previously taught the same content?

21.  What about the way you taught the transfer task do you think you will use in teaching other
content?

22. Rate the following experiences as to their value to you in planning and teaching the second
transfer task.
EROM THE SUMMER '85 WORKSHOP
A. The overview on the first day
B. Observing the teaching of the Units
C. Discussion sessions after the instruction
D. Designing your own activity
E. The readings that were discussed
FROM THE SCHOOL, YEAR
F. Planning sessions with the coach
G. Oral and written feadback from the coach
H. Teachiiig the Units and Transfer Task-|
I.  Designing your own transfer tasks
23.  As you reflect on the experiences you have had from the Summer '85 Workshop and across the
school year " teaching the two MGMP Units and your transfer tasks, would you list any changes

you would like to make that would be more helpful to you as you plan for the coming '86-'87
school year.

24. Would you comment on the Spring ‘86 Workshop ({ “'16-17) with respect to its value to you
in thinking about your mathematics curriuculum and teaching for next year. Do you have any
suggestions you would like to make for the Summer '86 Workshop?

€5
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MIDDLE GRADES MATHEMATICS PROJECT TEACHER:
INTERVIEW II INTERVIEW DATE:
TIME:

GENERAL QUESTIONS

1. What are the big ideas in 7th grade mathematics?

2. How do you kow when a class period is/is not going well?
Describe a class period that you thought went well recently.
3.  Compare the level of functioning and _potential capability o1 your mathematics students in the
following categories: :
MEMORY
SKILLS
CONCEPTS
PROBLEM SCOLVING
APPLICATIONS
GENERALZATIONS

4, What motivates your math students to learn the contant?

What motivates your math students to complete their assignments?

5. Comment on the attitudes of your math students towards the following:
SCHOOL
MATHEMATICS

6. How important is drill and practice in your math classes?
7. How do you know when your students understand the mathematics content they are taught?
8. Other than math content, are there things you teach your students?

9.  What characteristics do you like to see in your math students?

What characteristics do you like to .ee in your math classes?

£6
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Similarity Unit Quastions:

10.

11.

12.

13.

14,

As you reflect on the Similarity Unit, list and describe any changes you had to make in your
usual teaching style.

What did you think about the Similarity Unit with respect to the content and student learning?
When you teach the Similarity Unit next year what changes would you make?

What about the way you taught this Unit do you think you will transfer to your teaching of other
content?

Rate the following experiences as to their value to you in your planning and teaching the
Similarity Unit.

EROM THE SUMMER ‘85 WORKSHQP

A. Overview cf the Similarity Unit on the first day of the workshop

B. Observing the ieaching of the Unit

C. The discussion and feedback sessions after the instruction

D. Designing your own activity that reflected the LES Instructional Model!
E. The readings which were distributed and discussed.

FROM THE SCHOOL YEAR

F. Planning sessions with your coach

G. Oral and written feedback from the coach

H. Teaching the Probability Unit and your first transfer task

I. Designing your first transfer task

Transfer Task-il:

15.

16.

17.

What content did you choose for your second fransfer task?

Why did you choose this content?

What was vour objactive/goal for the transfer task?

oo
~J




18.

18.

20.

21,

22.

23.

24.

82

Do you have any comments you woula like to add about your transfer task?
If so, what ars they?

List and describe any changes you made from the way you have previously taught this content.

In teaching the content cf your transfer task, did ycu do anything the same way as you did when
you previously taught the same content?

What about the way you taught the transfer task do you think you will use in teaching other
content?

Rate the following experiences as to their value to you in planning and teaching the second
transfer task.

EROM THE SUMMEFt '85 WORKSHOP

A. The overview on the first day

B. Observing the teaching of the Units

C. Discussion sessions after the instruction

D. Designing your own activity

E. The readings that were discussed

EROM THE SCHOOL YEAR

F. Planning sessions with the coach

3. Oral and written feedback from tne coach

1. Teaching the Units and Transfer Task-|

I. Designing your own transfer tasks

As you reflect on the experiences you have had from the Summer '85 Workshop and across the
school year in teaching the two MGMP Units and your transfer tasks, would you list any changes

you would lika to make that would be more helpful to you as you plen for the coming '86-'87
school year.

Would you comment on the Spring '86 Workshop (5/16-17) with respect to its value to you
in thinking about your mathematics curriuculsm and teaching for next year. Do you have any
suggestions you would like to make for the Summer '86 Workshop?

€8
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Laura Ride: A Case Study of 2 Lead Coached Teacher

! Prior to the MGMP Proj

Intervention

Laura Ride had been teaching middle schooi mathematics for 11 years when she joined the

Middle Grades Mathematics Project. She has an undergraduate teaching major in mathematics with

secondary certification and a master’s degree in education. She teaches mathematics and is the

mathematics department chalrperson ac an inner city middle school with a large minority population.

The middle school is one of four that serve the school district for a city population of over 250,000.

The school has 6 periods each of which is 50 or 55 minutes long. Laura teaches four classes of

seventh graders, two regular and two enriched, and because she is department chair has two planning

periods.

Laura's classroom has 36 chairs arranged in six rows of six chairs each. Students have

assigned seats. The following diagram shows the room arrangement.
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Laura makes daily use of the overhead. The chalkboard is mainly used for recording homework

assignments, future due dates or upcoming events. She teaches primarily from the front of the room.
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Her walls are covered with posters on one side and math related bulletin boards on two side wlls.
Student work is kept in individual folders which are passed out by stude.it help at the beginning of
class. Papers are passed out by rows.

In May 1985, prior to the beginning of the MGMP intervention Laura's class was observed
three times. The intention of these observations was to provide a baseline snapshot of Laura's
mathematical orientation, instructional mode, her questioning technique, classroom interaction
patterns, management style, typical lesson construction, and typical class routine. The observer was
asked to write an inferential summary of Laura's instruction, based on the three observations, to
include observed strengths and weaknesses. Quotes from this summary docuwnent begin our picture

of Laura Ride, seventh grade math teacher.

Laura's class creates a sense of energy explosion, with lots of activity,

talking and bantering teacher to student, student to teacher, student to student.
The students and teache- were alive with comments flying every which w-y
and always an almost uneasy sense of "will this get out of hand?" The teacher
always seemed to be in conirol and fielded cor.yments back into the class,

but often had to call for silence, and repair e classroom scene. The students
always cornplied for a reasonable amouut of time. There was a sense of
"every-man-for-himself” in this class and yet there was a strange feeling

of acceptance of each other underneath it all. The teacher seemed to genuinely
like the stucants and the students did seem to care for the teacher but as person
to person, not as teacher to class or student to teacher.

In the three times 1 observed I witnessed the teacher as very happy, alive and
tolerant; very edgy, sharp, and intolerant; willing to banter and play the game;
unwilling to banter and very businesslike. The «tudents tried to pick up her
manner and adjust as quickly as possible. Some were quicker than others.

There seemed to be a "point-beyond-which" everyone knew they had better
not go but they certainly pressed to the limit.

Here we see a picture of a teacher with a strong personality; she seems to be aware of herself as a
black role model for her students, many of which are black. She uses black dialect in her informal
social interactions with the students before and at the end of class and when interruptions occur. She

dresses very stylishly and uses her dramatic flair to energize lessons.
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Laura's typical flow of activity in a class is captured in this quote fiom the baseline observers

summary.

The teacher taught from an overhead projector in the front of the room
and kept up a ~ery fast paced presentation. She would read off the
answers to homework first. She would field questions briefly and
then begin the presentation. She spoke very quickly, asked many
questions with short answers, and worked several examples.

Laura would proceed from instruction into practice by going through
exercises ir the book, going around the room so gveryone had a chance.
She also tried to keep this fast moving, yet often asking a student to
explain the answer given. The students were never seen working
together on math and only occasionally was conversation between
students recognized as math oriented. )

When they were given seatwork it was understood that t' :y worked
individually and quietly. Laura would walk around the room and
seemed to stop by those she expected to be having diff -ulty.

One unusual aspect of Laura's instruction is that she is willing to spend large chunks of class
time in direct instruction or interaction with the students. For the three baseline classes she spent an
average of 35 minutes of her S0 minute period in direct instruction. There is evidenc.” in the
observer's field notes that Laura talks about student "understanding" but for her "understanding"
means a procedural-computational orientation. These vignettes are from observations of lessons on

integers.

The teacher asked the first student in the first row what he got. The
student gives the wrong answer. The teacher asks him how he got his
answer. The student said that he added the numbers together. One of
the numbers was positive and one negative. The teacher said, "Think

of your number line." The teacher then shows the number line. The
teacher said, “Think of your rules.” The class had worked out the

rules yesterday. The teacher then asked the students, "If one's negative
and one's positive what do you do?" The teacher goes over the rules

for addition of integers on the overhead. She then works some examples
for the class.

and,
The teacher said, "Here is one that will take you a long time to accept.”
The teacher said, "Maybe next year you will understand this." The
teacher said, "You will have to accept that this [-2 x -3] is a positive
six." ...The teacher said, "Very quickly. Iknow you are not going
to understand this. You must accept this."

The teacher then tried an explanation that looked at opposites to show that the opposite of a

£3
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multiplication problem is the opposite of the answer to the multiplication problem. She got an
incorrect answer and then said,

"I blew it... "You're going to have to accept this” (Laura writes on the overhead)

() x(H) =)

() x(#)=()
(+) x () =()
() x() =(+).

Laura proceeded to the rules for division of integers but related these to multiplication for
the students.

" [Law a writes on overhead while explaining]

2x3=6

related + (related division facts)
6/2=3 6/3=2

2x-3=-6

related + (related division facts)
-6/2=-3 -6/-3=2

"I want you to see the relationship between the multiplication and division."
2x-3=6
related + (relat=d division facts)
6/-3=-2 6/-2=-3
The teacher asked the class if they belicved what she had put on the
cverhead. One of the students said yes. The teacher said to the
class "Do you nucerstand it?" One of the students said, "No. Not really."
Laura tries to help her students see connections, as this example illustrates, but when these
cennections are confused by the students, she does not help them sort out their misconceptions.
The next day a student argued with one of the answers to the homework.
He said, "You said a plus times a plus is a negative. It's on the chart.”

The teacher did not respond to what he said but kept saying two times
“hree has always been six. The teacher said, "Don't argue with me."

A Teaching Style Inventory was taken in the spring before the intervention by the teachers in
the project. This gives us a baseline self-report record of iura's thoughts about various aspects of
teaching. The questions on the inventory can be grouped into four categories: . uestioning,
organization, expectation, and teaching strategies. Laura sees herself as asking questions that vary
between those that can be answered with yes, no, or a number and questions requiring students to

give explanations. When students have trouble Laura asks leading questions. She agrees with the

cq
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statement that almost all help is initiated by students asking for it.

Laura's response on the organization questions show that during math class she has all
students engaged in the same activity; students work individually; group problem solving is not used;
some rearrangement of furniture may occur; all the students are given the same assignment; and she
mostly uses the same teaching approach throughout the semester. Laura says she encourages
students to solve problems in a variety of ways. She does not expect them to use only what she
demonstrates. She mostly emphasizes concept development as opposed to computations, yet she
takes a middle position on the importance of understanding why a given rule or procedure gives a
CcoITect answer.

Laura portrays herself as mostly using an inductive method of concept development--the
concepts are derived from a series of similar problems. She takes a middle position on whether or
nos topics are revisited. She frequently tries to related new ideas to previously learned ideas. She
does not use games, stories or challenging problems to motivate new units. She always starts by
giving examples and showing students how to work them.

Laura portrays her teaching strategies as whole class instruction with frequent discussion.
Homework is assigned and discussed each day. Open-ended challenges, concrete manipulatives and
drills are sometimes used. Story problems are frequently assigned. Non-routine problems, games
and student explorations are seldom used and yet students are frequently encouraged tc analyze and
generalize. She sees her basic function as a math teacher as conveying her knowledge of mathematics
to the students in a direct manner. She lists meter sticks, scale, volume containers, rulers and
protractors as the manipulatives she uses and the metric unit as the purpose for which she uses
manipulatives. Calculators are used occasionally to help solve word problems.

The observation data and the sel{-report data are in agreement on most aspects of Laura's
classroom and teaching. She asks many questions and pulls her students along with her (at times by
the force of her own personality.) She does not encourage or deliberately organize student to student
interactions. One major area of disagrezment in the evidence is the focus of the teacher. Laura
perceivcs herself as a conceptually oriented teacher who values student understanding. The evidence

in the field notes and observer summary indicates that she has more of a procedura!, computational
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focus. One explanation is that at this stage Laura has not perceived the differcnce between a student
"explanation” that consists of a repeat of th2 steps of a rule or procedure and 4 student "explanation”
that tells why the rule or procedure works. The textbook is the main vehicle for instruction.
Manipulatives are used cnly for the measurement unit.
Summ

The picture we have of Laura prior to the intervertion is that of an alive, energetic teacher. She
has good rapport with her students. She has a caring attitude. She tries to lead them into the content
emphasizing relationships with past wo k. The students are responsive in class and seems tc like
being there. Areas of conccrn for the classroom coack 1re that the banter with students at times
overrides the content. She tends to be rule oriented and does not encourage student initiative. She
asks many questions, but these tend to be short answer, not open ended, and call faor little more than
the giving of a number answer or rule. The baseline observer predicted that having students work
together productively or giving students more opportunities to take initiative with the mathematics
would be a d fficult change. She noted, ..."promoting the conceptual aspect of mathematics would

appear to be a challenge for this teacher."

Middle Grades Mathematics Project: The First Intervention Year

During the first year the intervei.tion consis.ed of a two week summer workshop and two
cycles of practice, (teaching an MGMP unit) followed by a Transfer Task (developing and teacking a
unit). In the first semester each teacher taught the MGMP Probability Unit and a unit they had
individually developed. In the second semester they taught the MGMP Similari‘y Unit and a unit they
developed. The project had a Christmas Party and a 1 1/2 day puli-back session near the end of the
school year. In addition Laura was among the group of teachers that was coached by a staff member
througt -ut the first year.

The Summer Workshop:

The activities of the summer workshop were 1) a one day overview of the content (mathematics
and methodology) of the two MGMP Units that would be taught during the year; 2) observations

each day of the teaching of these units by the staff to a class of 30 middle school students: 3) daily

o
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discussion sessions on the observed teaching; 4) reading reports from the literature that related to the
goals of MGMP; and 5) practicing the Gevelopment of a sample transfer task unit. In the first
interview when Laura was asked to rate the activities of the summer on a scale of 1to 5 (not helpful

to very helpful), she gave each aspect of the Summer Session a 5. She noted,

I think the experience this summer was just very, very good ...
very well done. It's made a difference in my attitude and I
thirk that would go for all the teachers attending.

In the first conversation with Laura in November 1986, she said, "You have really changed my
life. I am lcoking for concrete manipulatives and using representations ancd models to help
understand." She went on to explain that for ten years she had modeled her teaching on what she had
seen in her classes--check homework, give examples, assign homework straight from the book. She
said that in the past few years she had begun to see this as a very sterile view of her role as a teacher.
She said "I don't know why I was so willing to take that as a model to try to live up to. Why didn't I
question it?" She said that she had been "looking for something else" when she went to the MGMP
summer training session.

The staff observations of the teachers agree with Laura's comments. She was one of the most
vocal, questioning of the 12 teachers during the 1985 summer session. The meaning of her reactions
to the summer session were not so obvious to the staff. One interpretation of her behavior during the
summer could have been "resistant to such radical changes.” As our coaching sessions proceeded
duriag the year the picture that emerged was one of a teacher eager to change, eager to focus on
conceptual understanding, but scared -- especially in her role as department chairperson of a large
inner city school -- that the changes would not be successful. The pressures of the accountability of
district and state testing programs v.iiich focused on computation caused her much anxiety. This
anxiety at times made her questions and comments in large group meetings seem almost belligerent --
almost demanding assurance that this would work.

Teaching the MGMP Probability Unit:

I observed two classes before our planning session for the Probability unit. In these two

lessons Laura was teaching decirals. The lessons were focused on developing the meaning of
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"decimal numerals"; comparison >, =, <; and simple addition. Laura was using multibased blocks,
with the 10 x 10 x 10 cube as the unit to represent decimals. “he also used decimal squares and
shading to present problems pictorially to the students. ‘

At our first meeting she seemed pleased with what she was irying to do, but frustrated that the
students didn't score as well as she hoped on her more conceptual tests.

Other observations about Laura in these two days before the 1st unit:

* She still used large chunks of time for direct instruction.
On these two days she used an average of 35 minutes of a 55 minute class for direct instruction.

* She is willing to stick with a student that she callt;d on trying to help them figure out a more
correct answer.

* She cared about correct mathematical language as evidenced by "decimal numeral" but was
not always careful such as reading .07 as "point zero seven" rather than as "seven hundredths."”

* Her colloquial language use might have distracted from the mathematics. "Talk to me baby"
was used in calling on students. It was hard to judge the impact on students.

The following write up of Laura's planning-coaching session is included to show the early

stages of our working to define what our relationship would be. This report was written immediately

after a session on November 6.

Laura asked me to give her an overview of the unit. She said she felt shaky
on the lottery. She questioned whether she knew enough to do a good job of it.

I talked about the three parts of the unit: fair games, area, and binomial probabilities.
I reminded her that she had choices on what to include and leave out and how to
structure class and grading.

I talked about the necessary paits of Activity 1: definition of probability, range of
probabilities, and sum equal to one. Laura said she new the lottery could serve as a
motivator for the kids, but she only has two weeks. She raised the question of
whether or not she could make a smooth transition from the defirition in activity 1
to the first game in Activity 2 if she left out the lottery. We discussed this and made

a plan to do this, with her trying in the definition to both the experiment of the 2
coins game and its mathematical model. She seemed to see that this could work
and was pleased.

I think she is presently worried about the mathematical concepts in the unit.
She asked what she could expect from me once the unit started. Iasked

what role she wanted me to play and she replied that she wanted me to actively
participate. Isaid I was willing to do whatever she was comfortable with.

We agreed that I would move around helping groups to give s insights to talk

(]
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about in our coaching sessions. Isaid: "You can even throw the ball to me if you
choos=." She said: "Oh good. I wanted to know how you felt about that." I
suggested that I would even teach a lesson, except 6, 7,8, if she ever felt it would
be helpfui.

She asked about the observer and could she see the notes. I said that I would be
using information from that data in our coaching sessions and she was pleased.
She said she wanted feedback.

We planned the first three days and set a target goal of Activity 6 on Monday
November 18. I closed by reminding her of the importance of a conceptual focus
during the activities. We talked about the difficulty kids have with counter

intuitive notions in probability. The last thing we discussed was room arrangement,
grouping and noise level during the units. She had planned four person groups

and has planned to rearrange desks on Friday. Laura likes quiet. She said that she
has noticed that when she visits other teacher's classes the noise level never bothers
her, but in her own she feels that the same noise level never sounds louder! She
was being amused at herself. She said that she felt that she was very different from
last year in her teaching. She said she had had students come by and say "Laura,
you never did that for us last year!" Apparently her conceptual modeling is being
talked about among the kids. )

She said that the chance to observe others teach was the most mind opening
experience she had ever had. This summer was one of dissonance and new
directions for her. For the Probability unit Laura arranged her chairs by turning
each four together to make a group arrangement as illustrated.

She began by establishing ground rules for activity work. There was a real
excitement in the classroom. The class I observed was her smallest class.
They are of "average"” ability. Some of the students a-e discipline problems
in the school. Absentismis high.

The following diagram shows the new room arrangement.
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Two excerpts from the field notes show Laura in two different kind of questioning |

situations. In the first excerpt Laura is direcily modeling how to analyze the Bas!.ziball Problem
to find theoretical probabilities. Here she uses frequent short answer questions to keep students
attention focused. Her questions are basically low level requiring automatic responses from the
students.

Teacher: "Let's check our experimental results. Your total number of trials
is 260. So the probability of 1 point is 65/260, of O points is 106/260 and
of 2 points is 89/260. So the most probable is what? O or 2 points? That's
not what we expected. What did we say we'd get most often?" Student:

"1 hit." Teacher: "But this came out the opposite.” Teacher: Do this

"106 divided by 260 =.41
65 divided by 260 = .25
89 divided by 260 = .35"

Teacher: "Those are the decimal equivalents of those probabilities." Peacher:
"I want to show you another way, theoretically. Look at your second page.
Let's see what we're suppose to come up with. Remember the area models
we did before? When we did that not long ago? If Terry is a 60% shooter,
60% of the time she'll make it. How often will she miss it?" Student: "40."
Teacher: "How can I divide up my grid to show her hits and misses?"
Student: "Draw a line between the 6 and the 7." Teacher: "One column
represents what?" Student: "1/10." Teacher: "One column equals 1/10
and two columns equal 2/10. SoI'm going to count over 6 columns and draw
a line. I want you to do this because you're going to do the rest for me."
(Teacher models this on overhead).

Teacher: "Okay if she misses the first one all of this is O (teacher illustrates on grid).
If she hits the first shot, what's the probability that she'll hit the second? It'

60% -- so I'll count down 6 more boxes and draw my line. This represents

hit and this is the miss. If she hits the 1st and second how many points?"

Student: "2." Teacher: "Right. So all thatareaI give 2. (Teacher marks grid).

So, we're ready to figure the probability of getting 1, 2, 0 points. So whats the
probability of her getting 2 points?" Student: "40." Teacher: "Of getting 1 point?
How many squares?" Student: "36." Teacher: "Let's compare that to our
experimental results. Does it come ciose!! We got 41 hundreds and we're
supposed to 4.0 -- we did good. Our experimental and theoretical came real close.”

Teacher: "If I were a coach I'd want to know Jong range what to expect. Do

I always expect her to get a 07" Student: "No." Teacher: "Do I always expect
she'll geta 27" Student: "No." Teacher: "So we want to figure out her average
to find out the long range points. What do we need to do to find an average?"
Student: "Total points." Teacher: “"We need total points and then what when
we find averages?" Student: "Divids." Teacher: "Right. By what?" Student:
"Number of trips to the basket." Teacher writes this on transparency:

Ave. points =total points/trips

Teacher: "If she went 260 times to the basket ... How many points is that when she
makes 89 trips?
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106 times 0 = 0 points
65 times 1 = 65
89 tmes 2 = 178

Student: "2 points.” Teacher: "So 89 times 2 will tell us -- how many?
Student: "178." Teacher: "What's my total? (teacher adds it) 243."
Teacher: "To find an average we divide 243/269 and get what? Push

itin the calculator." Student: "93." Teacher: "What points will she get?" |
Student: 93." Teacher: "93? That's .93. What is that so close to?" 1
Student: "1." Teacher: "Yes she'll come close to 1 point per trip."

In this second excerpt below Laura is exploring with students in a more open ended way. Notice the
comment on “determined to get through it". At the end of the period the lesson returned to a race with
the clock. Her last words before dismissal were, "The bell will beat me. I want you to figure these
out for homework tonight.” Task completion seemed to b< a real goal with Laura.

Launch: Teacher: "Let's get started. Today's activity can take a lot of time, so
I need your attention because I'm determined to get through it."

Setting the context: "Sue collects $5.00 from her paper route customers each
week. One of her customers wanted to make it more interesting. (Animated)
He said, 'T'm going to puta $10 bill and 5 $1 bills in a bag. Each week you
can draw 2 bills out, instead of taking the $5.00." Would you do this or would
you go with the sure thing?"

Student: No, most likely she'll get $2." Teacher: "She'll either get $11 or $2.
The question is will she make $5 average over time? It's kind of hard to tell.
Two weeks might be too short a period of time to see if it will even out. Maybe
we need more time. How many say she'll make money on the deal?" 12 hands
raised. Teacher: "How many say she'll lose money?" 3 hands raised.

Teacher: "How many say break even?" Student: 4 hands raised. "How can

we help Sue decide?" Student question: "Will he add money every week?"
Teacher: "Yes, every week he'll have a $10.00 and 5 $1.00 bills in the bag."
Student comment: "I think she'll get $1.00 so I think she loses over time."
Teacher: "So is this our vote? (referring to tallies on overhead). I heard 3 didn't
vote. You have to make decisions to go places in this world. How can we help her?"

Student: "Simulate it." Teacher: "We should play the game. How can we simulate
it?" Student: "Get a paper and mark $10.00 on it and 5 $1.00." Teacher puts >
one dollar bills and 1 ten dollar bill in a bag. 'Let's act it out and see what we get.
We could draw $2 or $11. I'm going to do it for 6 weeks.” Teacher has one
student draw as another student records resuits on overhead. Student: "$11."
Teacher has another student draw. Student: "$2." Teacher has another student
draw. (Teacher makes sure to shake bag each time). Student: $11. Teacher:
"Another draw from a student.” Student: $2. Teacher: "Is she mak :g or losing

money?" Various answers. Teacher: Another student draws. Student:
$2.00.

Teacher: Let's see what she got, $2 times 4 or $8. She got $11 twice or?"
Student: "$22." Teacher: "What's the total?" Student: "$30." Teacher: "How
many weeks did she do it?" Teacher: "This is sweet. (Teacher excited when she
sees it will h.cak perfectly even). What happened?” Student: "She broke even."
Teacher writes or. board:
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Average =total money

number weeks

Teacher: "Should she take the deal?” Student: "Yes." Teacher: "Is 6 weeks long
enough to really tell?" Student: "No." Teacher: "Okay we'll do it for 30 weeks.
We've worked at many different simulations (points them out). How could

we simulate this (situation)?"

Student: "Put 5$1.00 or 1 $10.00 in squares and have her put her finger on one
square." Teacher: "How will that be random?" (Teacher draws square on the
overhead) How will we make that random? We don't want her to put her finger

in the same place. Think there is a better way?" Student: "Like pin the tail on the
donkey. With circles within the circle. 10 will be in the middle and ore dollar

will be in the circles on the outside." Teacher: "How do you get random results?
I'm not sure that will work, because of something about the areas of those circles,
besides we're not going to throw darts in class." Student: "Have people each hold a
bill and have a blind folded person pick one.” Teacher: "That might work. What.
about stuff we've done before?" Student: "Spinner..." (Student talks about
setting up a spinner with equal parts). Student comment: "You could land on

10 twice if you did it that way.” Teacher: "Yes we need to make a decision about
that.” St :dent comment: "If you could use a 2 sided arrow then you'd have 2
different points.” Teacher: "Let's say when you spin, anytime you land on $10
it'san $11. If you land on 1, you spin again." Teacher: "Whenp I was shaking
these up what was wrong with that? Was I really getting a good mix?"

Student: "No." Teacher: 'How would you use ping pong balls?” Student: "Label
them one with $10, five with $1." Student: "If you had coins, you could use a
dime and pennies.” Teacher: "Is there a problem with that? Dimes are smaller

so you need same size coins.” Student: "You could use dice -- even numbers

are $10 and odd are $1.00." Teacher: "Is there a problem with that?" Student: "The
odd would come up most often.” Teack:r: "We need to know what the probability
of rolling those numbers is. I don't think it will work with 2 dice. How about 1 die?"
Student: "If you roll twice ..." (Student explains his strategy). Teacher: "What

else could you do?" Student: "You could use one color for $11 and another

for $10." Teacher: "I've got green dice, red and white dice. Some colors of

dice are smaller than others. Would I want to mix them?" Student: "No."

Teacher: "No you have to use the saine size to make it random."

In the first interview Laura shows that she is struggling with her use of time and with what
she can reasonably expect of students.

I took two weeks out of the curriculum to do Probability. Tae rest of
the teachers in the department didn't take that time. They used that time
to go on in the curriculum. Well what I found myself doing is pushing
everything at my students I possibly could within the same time frame
and the same concepts. I'm wrestling with the idea, I know what we're
doing is important, I know building concepts is important, but I know
there's also another way I can get the kids to show me nn the test that
they can do it. But I'm hoping that the payoff is going to be that if they
understand the concept they're going to remember it a little bit longer.
And they should be able to demonstrate it. So I'm waiting on that
payoff.

I can feel from the students that their participation is greater and that
they're more involved then they're gonna probably learn those
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concepts a little bit better. Maybe I'm expecting some drastic
changes. and it's not that I'm doing anything so terribly different
than I did last year. And I keep expecting things to significantly
change,

5o much of what we did in the Probability Unit, I do normally, but

I might not orchestrate it as efficiently as that unit was laid out ...

I would transfer developing concepts and asking questions so that

the students are able to come up with things as opposed to me giving
them the answers. I still develop concepts with students. I've done
that. ] may not have done it as thoroughiy as T do it now and sacrificing

fime for Lhcm to eet some hSLLQrk done. [ rmgh; spend the en g tire

wrk mch 1n is somethin h I stili hav
with and I have to le°m to recognize when I can group students for
an activity...

The period immediately after class is a planaing period for Laura. We were always able to
have our coaching sessions immediately. They lasted from 20 minutes to a full hour depending on
need. The following is a dialogue that I recorded immediately after the first MGMP lesson. It shows
that Laura is pleased but having some problems with the mathematics. Whenever the teachers were

uncertain of the mathematics this made discussion of other issues very secondary.

(C =Coach; L = Laura)

C:  How did you feel about how it went?"

"It went well all day. I wonder if I did too much actmg and poured too
much on them. I'm not sure they were all with me.'

C: "Ithought the pacing was good. You quickly called on students and kept
things moving during the launch. What would have happened if you had

slowed that pace?"
L. "They would have been bored and chaos would have broken out."
C:.  "This class has a small number. How did it go in your larger classes?"

“In last hour every seat was filled and it was great. They came up with good
answers and really caught on. Idid not get as far through.”

C:. "Did you plan your list of rules for activity work before 1st hour or was
it a resu't of the day's experience?"

L. "Iknew I had to let them know what I expected of them in these rew
arrangements.”

C:  "How do you plan to handle homework?"
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L:  "T'haven't thought about it. I was too nervous getting ready for today.
Last night I dreamed about probability."
"How do you feel now?"
"Not neezly so nervous."
"Let's look over what you assigned and anticipate student problems."
"I sze that I forgot to stress the "not " in this class. They'll have trouble.”
"How do you usually handle homework when the students have problems?"

"They expect me to discuss it."

“Then you should, probably, look over this sheet and select the problems you
want to discuss or it will eat up the whole period. There is a lot here."

L:  "Yes. I'll dothat. Do you think the kids got the fair game example? They
seemed to have trouble with making it fair?"

®

"You have to decide whether what you want is to open up the problem to a
discussion of any change that w!'l make a game fair or whether you want to
focus on point adjustment. Then ask your question ir that way -- "How
should I adjust the points to make it fair?" Or "How can I change this game to
make it fair?”

L:  "They didn't seem clear on the difference between the probabilities and the points.

I didn't do a good job of that."
C:  "Let's see -- for future reference you could have taken the total match and no match
and rewritten those as points:
Player A's pts = # of matches 54 Points
Player B's pts = # of no matches times 2. 54 x2- 110 pts.

Looking at 54 versus 110 points scored suggests that Player B gets 2 times too
much. That might have helped. The data really camne out well."

“In another class it was weird."

G:  "One group can really skew the data if they do not flip randomly. We also have
no guarantees in probability! Maybe you should go back to this game to launch
your theoretical probabilities tomorrow. This one has an easy tree and that would
allow you to list the points problem again.

L:  "That looks good."

C:  "Don't hesitate to call if you are puzzled by anything."

L:  "Okay. Great."

One problem that cannot be ignored is the physical stamina needed to teach in such a demanding way
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for several periods a day for several consecutive days. By roon after the fourth period, on the
second day, Laura was tired. She is always honest with the kids, but her honesty at times sends
signals that the mathematics is hard or boring or just something to be endured. A typical comment
when she is tired is "The only way we are going to make it through this hour is for you to not touch
the chips until I tell you to. Irepeat..."”

At this stage the "activity" is threa ening to ouishine the mathematics. In my coaching
suggestions we talked about maintaining a focus on the mathematics. This can be done through
questions asked of the kids. I encouraged her to concentrate on pushing students to answer "How
did you get that?" "How were you thinking?" "Why?" And such questions.

Laura is always very interested when I use student specific references in our sessions. I told
her two stories about Sammy's comments in class. Sammy is . cute, very small, very active white
student who has been moved back from the g*fted class. He and his partner spent a lot of time on
talking -- but 90% of it was on probability. Laura said that she always assumed that when the kids
talked it was not about math. She is surprised at my reports of student-student interactions.

Pacing is a bit of a problem. I talked about the tightrope we walked between persistence and
pacing. Itold her it was o.k. to pick up the pacing in such cases, since she knows that she wili have
many more opportunities in the unit to pin down students' thinking.

As the unit progresses, Laura reports the feedback she is getting that shows the class interest.
Her 3rd period (large class) didn't want to leave at the end of one day because they weren't finished.
Many staff members have wandered by to see her teaching.

Here is another dialogue from a coaching session at the end of week one of probability.

(L = Laura; C = Coach)

L:  "Oh, Ifelt like I was pulling teeth. They weren't with me. In the other classes I
got much further and felt good about it.”

C.  "Why did you feel that you had to do it a bit differently in this class?"

"I felt they weren't quite ready. Their answers showed that they were having
trouble so I went over another example."

C.  "Isn't that the kind of sensitivity that teacher's always have to have to
individual classes?"
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L: "Yes, I guessso."
"How do you feel about this class' understanding now?"
L:  "They are doing much better on trees and on writing experimental probabilities.

They saw the hump in the center of the graph. But look at the graphs I was
able to do in 1st and 2nd period. (She showed me graphs of sum and product
games that took 1st period alone and 1st and 2nd period together. Very good
representations of expected curves.)"

She had obviously spent a lot of time preparing and seems very solid on her understanding of
the math content. She is beginning to focus on why and to let the mathematical questions drive the
summaries.

We talked at length about discipline. Iasked how she had developed her style. She said that
she had worked very hard over the last two years to stop losing her temper and shouting at the kids.

I pointed out the times she had reinforced positive behavior and the ways in ‘which she had
tried to bring wandering students back on task without disrupting others but by also putting the
responsibility for proper behavior on them.

I asked if this was conscious and she said yes she had been working hard on improving her
skill in this management area, but she recognized that her need to have every student's eyes at the
front was probably too strong. She said she knew that maybe students could look somewhere else
and actually think about what she is »sking but she still strives for everyone's active attention.

She said that her husband had had a hard time understanding why she felt that she had been so

affccted by MGMP this summer.

L:  "Iwas looking for sometting. Iwas really ready. Then what I saw you doing
this summer challenge. what I had been doing for years. I was one cf those
'so you haven't learned to agd decimals! Well you line up the decimal and ...'
I have found out that manipulatives and modeling don't take as much time as
I feared. Ifeel thatI have found effective ways to use them to build understanding.
I feei like my students are building ways to test what they're doing. I may not
have covered dividing decimals yet, but I feel that they have some conceptual
knowledge that other classes aren't getting. I can't wait til the first monitoring
exam to see how they are different. T feel good about what I am doing. This
prodability unit is really pulling things together for the kids in the first 3 classes,
not quite so much in this one. In those classes the students are using decimals
constantly to compare probabilities."

I commented on her obvious attempts to relate things to what kius have done before (and she
noted)
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L:  "Yes. I'm trying to help them get the big picture. You know, everything I have

read since last sut. .ner reinforces and fits what you all were talking about. I feel
like it is all coming together for me."

For a while Laura had trouble with the Explore phase of the Activities. She frequently feii into
a discipline role and spent her time repeating directions. We began to work on aying to get her to

listen to the students during the explore and to react to opportunities presented by the students to

question them on their thinking. This coaching record shows her beginning to pose extensions

during an exploration. The report was written after Activity 7, the Basketball Problem.

Laura said, "I felt the lesson was very good." I agree. I said that she seemed
to own this one. She laughed and said she had dreamed about it. At4:30 a.m.
she was awake thinking. "How am I going to get those little darlings to
understand this?"

She said she had been afraid she would have to hover over the script. Instead,
she barely looked at it during the lesson. This made her fezl good. Ske clearly
liked this activity and felt on top of it.

She said, "T am surprised that the class stayed with me the whole 55 minutes."
I emphasized:

(1) Cohesion brought to activity by her story setting.

2) I—g;r advanced organizers for kids (we are going to do (1), (2),
(3), etc.

(3) Her care to always "look back" and interpret answers relative
to the original problem. "What does this number we found mean?"

{4) Her pacing, today, which allowed her to attend to individual ueeds
of students. She gave an extra challenge to two groups within my
hearing. She was also able to get a couple of kids straightened out
in their thinking.

Then we talked through Activity 8. I pointed out the subtlety of the drawing
without replacement -- the difficulty kinds have with Lsting TO1 and/or
01T, the importance of letting students decide on (or at least be in on
pllanning) a simulation for the paper problem.

Laurz, as do many teachers, questioned whether or not students could handle the Probability
Unit. She underestimates students’ ability to think about difficult mathematics concepts. In a
coaching session toward the end of the unit she revealed how her thinking on thjs was changing.
This is an excerpt from a coaching record:

Laura commented on how important it had been to her to have someone to

talk to about the unit. She said that she expected that a teacher would look at
the script and see a fraction and say "My kids can't do this."
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They need to see how the kics can think before they are willing to take
the risk. Fractions haven't slowed my kids down a bit."

Laura's thoughts about teaching and her actions in the classroom are not totally together.
Throughout the unit she has had days which were excellent and other days when the "let's get this
covered" computational teacher reappeared--days when she put the focus on the students discovering
the mathematics and days when she "told" them what to do and think. I would characterize her as a
teacher in transition with not a lot of consistency in her manner to the class. Her strengths are her
"acting” ability which makes her Launches real attention getters. She knows about students' need to
have mini challenges modeled and generally does a good job of launching. She frequently tries to
relate new ideas to students’ past experiences and knowledge. In spite of her volatile temper, her
caring for her students comes through. She is willing to stick with a student until he/she has a
measure of success. Her concep of her role during exploration is a problem. Expiores are
frequently short and not focused on the urderlying mathematics. Activity is taking place but students
do not always know what the underlying question is. Pacing at times is too slow and questions are
not thought provoking.

First Transfer Task

The project staff had as a major question to determine the amount and kind of help teachers
need to not only teach a unit of the MGMP materials but to also learn from this experience strategies
for planning, selecting tasks and materials, organizing activities, and teaching that would be
transferable to other parts of the curriculum. The transfer tasks were designed io fcus the teachers'
attention on moving beyond the practice phase (teaching an MGMP unit) to considering how to
organize their mstruction in general in such a way that students focus on concept development and
seeing relationships among concepts (and related skills and procedures). This part of the case study
focuses on Laura Ride's first attempt to transfer teaching ideas and strategies from MGMP to a unit of
her own design.

Laura planned the transfer task on her own. She chose integers as the topic. This was an
especially good choice from the project point of view, since the baseline observations from the spring

before focused on Laura teaching integers. Here is an excerpt from the field notes that shows a major
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difference from the first observations.

Teacher: "Again ict's use our head about addition problems with integers.
These are exactly the same as we just did. It you receive $5 that's a +5.

If you nay out 32 that's iike a-2. So arc we ahead by $3?" (Teacher does
problem 1 onr assignment sheet I). Studen.: "Yes." Teacher: "If we receive
$3andpay . can you see we're vehind $1?" Student: "Yes." Teacher:
"The next ..., we receive $6. That's +$6. We pay out $4 that's -4. Will we
be ahead or behind?" Student: "Ahead." Teacher: "Yes ahead by $2. The
next one we receive $1. We pay out $3. Are we ahead or behind?" Student:
"Behind." Teacher: "Yes behind by $2."

Teacher: "If you receive $6 and pay $4 are you ahead or behind? How

raany think you'd be behind?" Student raises hand and says: "Okay, I got it
backwards." (Realizing his error). Teacher: "Are you ahead? By how much?"
Student: "$2." Teacher: "Is paying vut $4 and receiving $6, is that the same as
receiving $6 and paying out $4?" Student: "Yes." Teacher: "What property is that?"
Student: "Cor-mutative property."

The model of "receive"” and "pay out” was introduced early in the unit and became the
reasoning tool Laura encouraged her stedents to use to make sense of integer situations. This "big"
example gave the students a frame of reference that was familiar to ther. It provided cohesion and
motivation in the unit in much the same way the staff used a big problem to provide cohesion and
motivation in the MGMP units. In a seco~d observational segment from the same day we see Laura
organizing the examples the stude.:ts have worked to set up the data to help students see a
generalization about situations where you are adding a positive and a negative integer. Yet, at the end

of the episode she provides the punch line rather ti-an waiting for student insight.

You all have answers for numbers 17-24 on your papers." (Teacher writes
questions and answers to these last problems on the overhead. Asking for
students to respond the answers in unison). Teacher: "How did we get 4
to the question 7 + -3 and get 47" Student: "We subtracted 3 from 7 to get
47" Teacher: "How do we get a -9 for -6 + -3. It looks like we added.”
Then the teacher goes through the questions and the class responds in
unison that they either would add or subtract to get the answers.

Teacher says: "Let's look at this carefully." Teacher points out the problems
where they added and where they subtracted. Student Comment: "If we have 2
negative numbers we add." Teacher: "Is that true? If we keep going in the hole
we keep going in the hole right?" Look at number 10, we got -12. We kept
going in the hole. It appeats we keep going in the hole. Okay if we have 2
positives we add too. In the other situations we subtracted." Student: "A
negative and a positive we subtract."

Ter uer: "Okay but there is another problem. How do I know when the answe
is - or +7" (Pause). Student: No response. Teacher: "Okay let's do some
examples. 5 +-7,8 +-9,-10+ 13, -12 +7, -2 + 20. Let's do these in our head
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mentally. If we receive 5 and pay out 7 are we in the hole? Yes by 2." Teacher
works these problems with the help of a few students in unison. Teacher: "How
will I know if the answers are nositive or negative. In all cases we subtract."
Student: "It depends on if ii's going to be positive. If the positive is bigger

than the negative." Teacher: "Remember yesterday we said all positive numbers
are bigger than a -10. You're on the right track. If you have more positives than
you pay out it will be positive. Which of these numbers is farther away from 0?
My answer takes on the sign of the side that is farther away from 0." (Then teacher
reviews a couple of problems). "We'll come back to that tomorrow."

Teacher: "Do this one on your first number line: 4-7." (Pause as kids work)
"Where did you end up?" Student: "-3." Teacher: "If you got -3 you did it
correctly. We started at 4 and went left 7 units to -3. Another way to think
of this is what is the difference between 4 and 7. How many units is it?
Student: "3 units." Teacher: "3 units in a negative direction. Do this one
next: 4+ -7, That's a plus there. We did those (yesterday) remember?"
Student: "-3." Teacher: "Does your graph look the same? We start at

4 and because we're adding a -7 we go in the opposite way. They look

the same.

Do this one -3 -2. I'm going to put parentheses around mine

(-3) - (2). Where did you end up?" Student: "-1." Student: "-5."
Teacher: "How many got-5?" Student: Half the hands go up. Teacher:
"Where will we start?" Student: "-3." Teacher: "If it said +2 where would
we go?" Student: "Right." Teacher: "But since it says -2 we go?"
Student: "Left." Teacher: "This means what is the difference between a -3
and 2. How far is it between -3 and 2? How many units?" Student: "5."
Teacher: "Now this one (-3) + (-2). What did you get?" Student: "-5."
Teacher: "Does you graph look like the other cne? Let's do it. We'll

start a. -3 and add a-2. Which way do we go?" Student: "Left."

Teacher: "Look at my graphs. They look identical. Who can draw
conclusions about this?" Student: "It's the same problem." Teacher:
"What do you mean?"

Later in the same lesson:

Teacher: "Each time I want you to think about the difference. The
difference between 4 and 2 is 2. What's the difference between -4

and 2? How far is it from 2 tc -4?7" Student: "6." Teacher: "In

which direction?" Student: "Left, negative." Teacher: "We'll start

at -4 and take 2 from it and get -6." Teacher: "How do we change this

to an addition problem?" Student: "Put a + in between." Teacher: "What
else?" Student: "Make an opposite.” Teacher: "We're going to change
it to it's opposite. How do we change this to an addition [(-4) + (-2) =

-6] problem? When we pay out 4 and pay out 2 more are we ahead or
behind?" Student: "Behind."

At the end of the class period Laura returns 1o rules.

(1/9/86)

Teacher: "Let me give you some rules so some of you who don't
understand this will iave something to fall back on." Teacher writes
on overhead:

Another excerpt shows interaction patterns and ihe teacher leading students to generalization.
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Rules for addition:

1. (B)+¢H)="?
Teacher: "4+ 3 =7. So my answer is positive or negative?"
Student: "Positive."

2. ()+()=2?
Teacher: "(-4) + (-3) =? Whatdo I get?"
Student: "-7." Teacher: "What can we say about the answer,
will it be - or +7" Student: "-". Teacher: "Will it always be -?"
Student: "yes."
3. (-)+(+) -4+ 3=-1 subtract
or
(H+(¢1) 4+-3=+1
Teacher: "What is the answer to the 1stone (-4 + 3 =7)?"
Student: "-1." Teacher: "To thisone (4 +-3=7)7"

Student: "+1." Teacher: "So how do I decide if it's + or -?"
Student: "Which every one is further away from 0."

It is clear from what she did with the transfer task that she has focused on models and
representations of integers -- which ccrtainly is in the spirit of the MGMP model -- but she does not
yet see the MGMP instructional model's phases and their importance. The desks are bacx in rows
and students are working individually. The spirit is different in the class. The instructional model
used could be described as modeling with controlled practice. She does a good job of th.s -- butit is
not the MGMP model. Since her planring was complete for the unit before our first coaching session
I decided to de-emphasize the instructional model and as a coach to focus on trying to help her
improve her questioning techniques (which are vital to MGMP instruction). I kept a record of some
of her questions during class so that we could explore specific examples and try to come up with
better questions. Here are examples of her questions rhat give away answers,

"We don't need a plus sign, do we?"

"What happened when we tried to take $18 away from $33. Did we go in the hole?"

After a coaching session Laura came back with a lesson that really emphasized students’
thinking. She asked better questions and modeled how to think about a problem. Here are some
examples.

"How did you do this?" (Procedural)

"Explain how that thinking works on this one."

Let's think about it this way ..."

Student comment: "I got that one. Say this is neat."

11
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Laura comment: "We want to use our heads to make things easier.”

Student comment: "I don't know how."

Laura comment: "Study the example and see if you can figure out where the number came

from."

In this lesson, Laura modeled meiacognitive processes by emphasizing "how you can think
about" various concepts. She really focused on each student thinking. When one student was called on
and did not know an answer until another ;tadent whispered to her, Laura said "You must think for
yourself. What is your answer?"

The first round of interviews was conducted with ez;ch teacher after she/he finished the first
transfer task. These give insight into Laura's thinking at this stage. She is beginning to see that there is

an alternative to the approach of teaching the textbook page after page.

One of the other things that's coming out of this ... And I have to break this
mold ... is that we have textbooks, and I kind of abandoned my textbook, and
I think that's directly related to my Probability Unit because it was such good
material that they wouldn't find ir: a textbook, and I find that throughout all
the book companies I've taken a look at. There's a wealth of excellent material
that's not in the textbook. But what I need to do is make sure I refer to this
page in the book where they can find ideas related to what I'm talking about.
Because a lot of teachers will feel that you shouldn't have to run off all that
extra worksheets and those papers when you've got a tex.H00k, but I found
some excellent material in the worksheets. And the kids actually prefer it.

Laura was asked directly about why she chose integers for her transfer task,what her goals were,

and how this unit differed from her teaching in the past. (L = Laura; I = Interviewer)

L:  Because it would give the students something new to work with during first
semester. One of the problems I had complained about was that we spent
the entire first semester r¢viewing whole numbers, decimals, introducing
even a little bit of fractions, and the kids are not exposed to anything new,
which is why we still give the Probability, then I wanted to throw in one
more new skill so I chose integers.

L What was your goal or objective. What did you reach for when you taught that?
L:  Something for them to be able to add and subtract integers. That's what they
were tested on. And in the process they were exposed to how this related to

other things they do in life. But all I wanted to see was skili on the test.

I Do you have any other comments just in general about the transfer task. You
said you're still doing some stuff?
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We're still doing the coordinate integers now. And it's interesting because I'm pulling
everything they've learned over the course of the year... They've learned how to solve
equations using whole numbers and decimals. They've been solving some equations.
They will be graphing numbers, positives and negatives. Linear equations, I've never
done with my graphics, but they will do some like that. Uh ... problem solving ...
I've kind of tied it all into something that they've been doing all year long. And they
can see how that relates to some of the other stuff ... too.

So you're making some linkages between the content and ...

We're reviewing the properties that they've learned, reviewing order of operations ...
all of that's being reviewed through the integer unit. But when I test them, I just
want to know if they can answer that. And that's something I have to learn how to
do ... is not try to test everything that I have shown them but just what is the meat of
this and what did I expect you to come away with.

Yeah. Um huh. Have you ever taught integers before?
Uh huh.
Eow is it differcnt from the way you taught it in the past?

L. :he past I would have spent very little time developing integers as a set of
numbers. I would have given them the rules for adding and subtracting

integers, Day 2 ... They did not get those during that week. Uh...by the end of
the week most of the kids were observed as to what they could do. This week
most of the kids were observed as to what they could do. This week they got the
rules for adding and subtracting integers. Just the way it developed, the way I
tried to tie it all together this time...very different. Before they would have had
worksheets on adding integers, subtracting them, multiplying and dividing them...
boom...test. And I've stretched it out into two weeks and tying everything I can
together.

Good. Okay...now...is there anything that you would teach the same way...like,
like you taught integers last year. What has stayed the same---in your teaching
last year. What has stayed the same...in your teaching of integers? Anything?

Well they still are getting some practice worksheets, but everything is just done
a little bit differently. Maybe I didn't do the number line, develop it as well as
I did this year. Or, I've used some of the same too:s as I did last year...I just
didn't pull it all together.

Okay. Allright. Right. You used the same materials but used it differently.

And some new materials. Very little of the same. So ... I'm looking for different
worksheets.

What about, now, when you think about your transfer task, what do you see
transferring from what you did there to other concepts?

I think I would still try to continue to tie as many of the skills that they've learned
together as I can. I, I've always felt that mathematics is so segmented You're
teaching one skill today, the next skill, and so on, and I'm trying to get them io
pull together the knowledge that they've learned and vse it, so I'll transfer that...
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L Did you use grouping as much during the transfer?
L:  Iused groupingonce.
L You said that was problematic. It just hard...

L:  Yeah. It'sstill hard for me to decide when I can use...and if Glenda hadn't
suggested that I probably wouldn't have done it then...Uh...that's something
that I probably wouldn't have done it then...Uh...that's something that I'm
going to work on. I am beginning to launch activities a little bit differently.
I am trying to hook kids into a concept before I try to teach it. Whereas in the
past I might say: Okay. Today we're going to learn to do this...and bam...here
itis. Here's how you do it. Now I'm trying to get their interest level up first by
finding a different way to launch an activity...and then give

A little later in the interview Laura critiqued herself on the launch-explore-summary model.

When [ think about the launch-explore-summary model, I think I spend too
much time on the launch...if the launch is what I perceive it to be when I am
trying to get the students ready to be able tc do an activity, and with me, I guess
it's still part of my nature to, to teach the subject and explain it to the best of my
ability and maybe get them to do activities along with me at the same time...
and then give them their worksheets to do to be completed at home.

Laura rated teaching the Probability Unit, the planning sessions with her coach and the
feedback as extremely helpful with the transfer task. She saw the other aspects of the Summer
Experience as somewhat helpful. On reflection Laura seems to sense that aspects of her transfer task
did not reflect the MGMP maodel very directly. She indicates in the interview that more direct help from
the coach would have been useful.

L What do you want Glenda to do differently?

L:  Ican'tthink of anything I'd want her to do differently. I value her...

L Do you want her to be more critical, more supportive...

L:  No don't be more critical...laughs...No. She's found a happy median in me.

She knows how to pat me on the back and tell me, okay Laura, you did this
and that's “<ay." Ican handle that. I can't take what we did to the staff

this summer. No. I'm getting a great amount of help. Can't say I want
anything done differently. Maybe. If anything something got screwed up
in time as far as getting me straight on my transfer task, I would probably
need a little bit more supervision in developing my transfer task to make

sure that I am using the model that you want. Because I kept saying is this
what you want? Uh...to have it looked over and say, yeah, this would work

out fine. And Ithink Glenda did that, but I still don't feel sure I did that...
Just a little more guidance developing the task.

The Similarity Unit and the Second Transfer Task

In late January Laura started the second cycle of MGMP unit and transfer task. With the
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Similarity Unit I felt the time was right to begin to emphasize the instructional model in our coaching
sessions. I organized my written comr:nents to Laura with Launch, Explore and Summarize headings.
This allowed us to use the language and to continually focus on the meaning of each part of the model.
I had two additional goals to lay over the phases of the model. We continued to work on guestioning.
As a coach I frequently wrote down a suggested alternative to her questions which we would consider
during our coaching sessions. Ialso emphasized the importance of keeping the mathematics front and
center in the students’ minds to avoid the problem of activity for activity's sake. One continuing
problem which I did not tackle was Laura's inconsistency in the class. She continued to be emotionally
up and down. On down days she would say "I'm tired and you have to listen carefully.” On these
days her signals were confusing to the students. "Is this mathematics important or isn't it?" would
surely be a question in the students’ minds. Laura continued to make judgemental comments which can

give students excuses not to learn.

"This is hard.”
“This isn't going to go well today is it? Maybe you'll catch on."
"This may help some of you. Some of you will choose to do it mentally."

"We will get through this?"

Over the teaching of Similarity Laura ran into several spots where she was fuzzy on the
mathematics. By this time the students threw out so many conjectures, that at times Laura could not
judge the correctness of their suggestions. The students had come a long way in their thinking,
guessing and conjecturing. Laura needed to have real insight into the math in order to guide their
thinking. At times she had to put them on hold, because she did not know if they were correct or not.
Some of our coaching time was devoted to sorting out what the students were saying.

In one example, a group put forward a conjecture during the summary that connected the group

of triangles simila-to tl e 3, 4, 5 right triangle through an additive pattern rather than a multiplicative
pattern. Laura put them on hold. That group refused to leave at the end of the period until Laura and I
had helped them see that in fact their conjecture works only with that one family of similar triangles and

not with si-nilar triangles in general. The fact that the conjecture work depended on the fact that the sum
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of the edges was equal to the product of the legs.
B+4+5=(3x4).
The students were extremely pleased with themselves even though they realized that their rule
was virtuaily useless. They had done some good .ninking. Laura emphasized in our coaching session

that had I not been there, she would not ..ave been able to figure out what was going on. One coaching

role that I have played is that of content expert. Laura seems to be quite open in saying "I don't
understand this part."

The field notes from three activities in the Similarity unit show improvements and areas of needed
improvement. Laura is making progress in questioning and in allowing students to contribute to the
development of ideas Here is a segment that shows how easily the students handle tke (x,y); (2x,2y);

(3x,3y); (3x,y); and (x,3y) notation.

Let's go back to Morris II. He doesn't have any coordinates. It says

2x and 2y. What does that mean?" Student: "We'll times them by 2."
Teacher: "So for point A we'll have what? Student: (Correct responses.)
(Teacher does examples on overhead). Teacher: "And for point B we'll
have what? Student: (Correct response.) Teacher: "Yes you times it by

2. Here you go2 x 7 and 2 x 2. (Teacher puts this on graph). Let's look

at Morris III. What are it's coordinates?" Student: "Times by 3." Teacher:
"What will we have for the first one?" Student: "15, 0." Teacher: "For the
next coordinate?" Student: "21, 6." Teacher: "Be real careful because you
have to muliiply carefully. What about point 3?" Student: "21,21."
Teacher: "Okay how about Boris? The coordinates for Boris are 3x and y.
What does that mean?" Student: "Keep y the same." Teacher: "Yes and how
about x?" Student: "Multiply by 3." Teacher: "Right so what do we get for
Boris?" Student: "21,2." Teacher: "Okay for point C. What do we get for
Boris?" Student: "21,7." Teacher: "Let's look at Doris. What happens to
her?" Student: "x is the same and multiply the y by 3."

Teacher does 2 examgles and says: "You get the idea of how to do it now?
(Pause). Two in your group will do Morris 2 and Boris and 2 will do Morris
3 and Doris. You decide who will do what in your group and do it."

Another segment shows the teacher asking more thoughtful questions.

Teacher: "How would you go about telling somebody how he grew?"
Student: "His mouth is 3 times bigger." Teacher: "Look at his nose.
How did his nose grow? Look at the width. Did it grow 2 times as
much? Look at the side of his mouth?" Student: "It's grown twice
as much."

Teacher: "Do they look like they belong to the same family?"
Teacher to student: "What's the same about them?"
Student: "They look the same." 1'eacher: "How are they
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different?" Student: "It's bigger." Teacher: Let's pin pointits
mouth." Student: "It grew 2 units."

Teacher: "How about the perimeter of his nose?" Student: "4 times bigger."

Teacher: "Is the perimeter of yours 4 times bigger?" Student: "5 times."

(Wrong). Teacher: "How'd you get that?™ Student: "Oh, I count the squares."

Teacher: "No taat is the area. You count these sides. What's that?
Here you have; what?" Student: "6." Teacher: "And here?" Student:
"12." Teacher: "So how much bigger is the perim=ter?” Student: "2
times."

One problem became obvious during this unit, Laura's use of grouping was s:perficial. Students are
put into groups because the script calls for this arrangement. However, by her actions Laura does not
in any way hold the group responsible for anything. The students have no clear expectation about what
they are to do together. They can continue to work individually even though their chairs may be close
together. At the same time Laura began to see her role in the Explore phasee as something in addition to
monitoring behavior and progress. She began to ask questions to stretch the students' thinking. "How
do you know they are similar?" Why are we looking at ratio?" "What does your information teli you?"
"V/hy aren't all rectangles similar?"

This problem vvith group work and the role of the teacher during group work was one that many
of the teachers in the project experienced. This was such a radical change from the role of teacher as
“deliverer of knowledge" that it was not surprising it was a difficult change. Giving up the tight control
that "eyes front" allows requires the teacher coming to trust that students can assume some control
without chaos breaking out. With Laura the change began through observing me during the Explore
phase as I modeled how to ask questions to keep students focused and :o extend their thinking. She
would frequently come near a group I was working with and listen. I wowd then see her asking similar
questions to other groups. Another way that a coach can help is through being able to focus on and
record student to student interactions so that during the coaching sessions we could talk about particular
student insights and confusions. This technique of putting us together as we examined student
reactions to the mathematical tasks posed was a powerful technic ae for causing Laura to reexamine her
expectations and beliefs about students. Through these kinds of interactions she began to watch and
listen to her students in a different way. She began to realize thar a group of students could mention

“the game" on Friday night barely missing a beat on pursuing the mathematical goal. Her estimate of

i;7
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time on task during group work went up.
During the interview at the end of the year Laura makes some comments that show her progress
on grouping but that also show that she still has a way tc go before this becomes a teaching technique

that she would use habitually. (L = Laura, I = Interviewer).

I Okay, what kind of, when you think about the similarity unit,
what kinds of changes did you have to make in your usual teaching
style.

L:  I'was going to ask a question for this summer, to ask a set of questions
for next year (laugh). When does my teaching style become mine and when
is it still borrowed from MGMP? You know. A lot of the things I've
incorporated into my way I do things.

I: Yeah. L: So, even after we did the probability unit, we did some group
work and we did work with manipulatives then I did my transfer unit and
we did some group work in that.

L:  Tlearned a lot of this year watching my kids work in groups and
being around not just laying back and saying, what are you talking
about over there? The kids are on task a lot more than I think they are
and they are talkin 1g mathematics, they are getting help and I see them
working together in ways that I haven't allowed them in the past you
know. The minute a kid spoke and they weren't supposed, they
weren't speaking to you it's like what are you doing, what are you
saying. These kids are learning a lot from each otter. That's how
they got through their whole review this week.

I: In groups?

L:  Ihad them working together. Talk to your neighbor, use your
book, and they were really working on it.

In the interview Laura was asked what the students got out of the Similarity unit. She responded:

They had a concrete way of finding area. And it was the first
experience we had with counting squares counting these for
perimeter. Um ... those were first concrete experiences. Then
when we went to area later on, they were able to define and develop
area quicker.

I think they enjcyed going through the activities but I think they missed
a lot of what I was trying to teach them.

Because when it comes time for them to do vroblems pgsed on what we
may have just talked about and summarizing the activities it's just how
do you do this.

This excerpt shows that she is beginning to value students having a concrete way to make sense of

ideas. She is still, however, wrestling with stude-its perception of math as "how to". They clamor for

18
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a rule and Laura often gives one. Her own need to "tell” math at times causes her to rush the
summaries by giving the rule or result that the students are on the verge of discovering,
In the observer's high inference summary at the end of the Similarity unit, she confirmed this

tendency. She said,
"The summary is the weakest phase. Since groups are not used

optimally, student spokespersons speak only for themselves.
Students seem bored or lost during this phase as a result. The
teacher's need to control is most evident in this phase as she
controls the questioning and beats the students to the statement
of the discovery."

The observer's summary also noted the improvement of the teacher during the Explore.
"The teacher is good at monitoring. There are no invisible students or
students with whom she spends too much time. She is quite gocd at
facilitating. She asks questions to initiate student's thmkmg "What
is the same/different about the cats?" "How are they growing?") She
also shows interest and offers encouragement.”

Over the course of the unit Laura became more able to think about the model. This was reflected
in her preparation for the second Transfer Task. While she still had students working individually at
times, she specifically asked for help in planning the explores so that students would have a chance for
group work. She set her goals as developing an understanding of the meaning of percent. She used
some activity pages from the Mathematics Resource Project. In addition, she wrote a very nice letter to
parents to get them involved in discussing percents found ia the real-world with their children.

The Transfer Task was moderately successful. Pacing was a problem. The unit was not
polished. The phases of the model not carefully conceived to avoid some problems occurring with
students understanding what they were expected to do. There was, however, the nucleus of an
excellent unit in this first attempt.

Laura was asked about the transfer task in the interview. Her goal was for the students to be
able to calculate percents mentally and to estimate reasonable answers and to solve percent problems.

She used models to help with calculations and problems.

"And the old me wanted to jump in there and say hey let's do a proportion. ...
and at the last minute we did proportions and that confused kids at lot."

Over the year Laura began to realize that using models to help build concepts did not

automatically improve paper skills.
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"One thing that I have found is that kids can tell me verbally but they can't
necessarily do it on paper. I went through a child's test who got many of
the percent problems wrong because she forgot it was out of 100. And she
could answer all those questions very quickly verbally."

Summarize of First Year

In the interview at the end of the year, Laura shows where she was in her thinking about the

MGMP expericnce. (L = Laura; [ = Interviewer) .

L:

Well what I need to do, now see, it's just like anything else that I do,
these units are so nice and neat and wrapped up real tight, once I teach
that unit I don't necessarily go back to it and draw from their experiences
throughout the year.

I: Yean.

So I'm still treating this as an isolated unit. I need to, maybe I could do it
this summer, maybe confirm the plans in my brain. I'll see where everything
else connects with what we're doing in our classroom.

Huh, huh. Yeah, that linkage is something I think that comes after you've
taught it once and then you start thinking about now.

Oh, I could have done that.

Sure, sure this goes back to fractions or this goes back to that and that. Yeah.
Okay. Um ... now what do you think about the way you taught the units has
transferred to your teaching of say, decimals.

I prohiably am not your typical patticipant. Because I don't know if you
remember me in the summer I was so intent. Everything I was counting on,
da:nn why didn't somebody to this with me a long time ago.

(Laugh)

I was ready for something different. I knew 1 was working on concepts

but I was still having the pressure of working with kids, increasing their test
scores and I knew there had to be a better way of getting this information across.
I wanted to take some classes, then I had th summer workshop.

Hubh, huh.

So I'm kind of taking it, I'm taking in as much as I can probably process at
one time and I've tried to implement as much of what I h.ve learned as I
possible can, to the point where I did on my own the fraction unit and trying
to use the model. It's still in the experimental stage but out of that I learned
a lot about what I'm trying to teach the kids ar:d how I raight use models to
do that. Initially when I look back what I had taken in what I thought I was
learning, what I thought I was doing, I still hadn't understood the model.

Hubh, huh.

the launch, explore and summary. I pulled together some more dittos, these
dittos covered this. So I think now though it's finally becoming part of me to
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the point where ~ven when I, when I taught circumference um ... doing area
performance I had my student teacher and we worked out a unit that was more
conceptually based than something skill oriented. And the kids actually
experienced cutting apart the different shapes and seeing how we developed
those formulas and it made an impact on the kids. A lot of what I've done

this year it just blows my mind the way kids take a test. Now when they

want to find area they're drawing squares on their paper. They have something
physical, something that they can take with them you know, as opposed to

just a formula. Unfortunately they tried to do that with a trapezoid but they had a
pretty good idea (laugh).

The teachers repeated the Teacher Inventory and gave the Student Questionnaire at the end of the
school year. We calculated a level for each teacher by computing how far from the "ideal" answer each
teacher fell. We did a similar computation on student responses. Laura showed a considerable move
toward the "ideal” in her responses. She was able to think and talk about conceptual understanding.
However, her students did not perceive a change as reflected in the student inventory. There was little

change over the first year in how students saw Laura teaching and organizing her classroom.

As the year ended I saw Laura as a teacher whose ability to think and talk about conceptual
understanding was ahead of her ability to create a class.2om environment that was consistently
conceptual in focus. She taught some brilliant lessons during the year. But also had periods when she
was very much the deliverer of knowledge for the students to soak up.

Toward the end of April she was really beginning to worry about how her classes would perform
on the district monitoring exam which was computational in naturc. At our May all group planning
session she was very verbal about her concern that this new direction (conceptual focus) must be
successful in the computation development or she and other teachers could not continue.

When the district scores came back and her classes performed extremely well she became a
zealous believer. During the summer workshop she spent each afternoon after the workshop with a
colleague making a year's plan for their curriculum that incorporated parts of all S MGMP uniis. She
was very creative in reflecting on the year and organizing the district goals around the units. She

showed that she was perceptive at seeing how she could make connections between the prescribed

district objectives in mathematics and the MGMP units.

Year 2: The First Cycle, Similarity and Fractions

During the second year of the project Laura chose to teach the Similarity unit in November and

i1
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the Fractions Transfer Task in becember. This was part of the 7th grade year's plan which she worked
out with a fellow *=acher. As is described in another part of this report, the teachers worked on the
Fractions Transfer Task in groups during the summer workshop. Each was free to choose any part of
the total work done on fractions to include in their own Transfer Task. Laura elected to start her year
with another MGMP unit, Factors and Multiples, and to include a fourth unit, th- Mouse and Elephant,
after Christmas. Her year consequently had 6 focal points, the four MGMP Units and her two transfer

tasks, Fractions and Percents.

During the summer workshop, Laura took notes, especially focusing on questions that the two
staff .2mbers who were teaching added to the script. She also came with her mathematics questions
and seemed determined to get it all sorted out so that ske was confident that she knew what the big ideas
were and understood them in a way that allowed her to think about teaching students.

This increase in confidence and mathematical understanding was apparent from the first
observation in November. Because Laura had a better understanding of where she was going she was
able to give the students a better organizer. Comments like the following were often used to focus

student exploration.

“That is what I want to pay attention to. We are going to look at the
area of the figure. I want you to pay attention to what is changing
and what is not."

Another immediately obvious change is that Laura has 2 question or two on the overhead every
day when the students enter. They sit down and work these out as she takes role. These openers
ranged from review on some days to an advanced organizer for class that day. Here is an example from
the overhead of each kind.

Solve each problem. Record answers in your notebook.

List all factors of each number.
MO10 @35 G177 @30

Write prime or composite.
543 ()59 (M19 (8)51
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Write the prime factorization of each.
954 (10)30

Guess my rule: How did they grow?

(3,8) 4,8)
(1) (2)
(3.4) 2,4)
(3,0) (3.V) (2,0 (4,0)
xy) —» ¢ (x,2y) (X,y) — C (x,2y) -
(2, 6y) (2%, 2y)
(2x, 3y) (4x, 2y)
(2x, 2y) (4x, 2y)
(2x, y) (2%, 4y)

As soon as the ciass has correct answers for these, she uncovers the other part of the transparency on
which she has asked the additional problem: "Describe several rectangles that are similar to the given
rectangle."

Another difference in Laura's teaching is illustrated in the questionir g excerpt from November 12,
1986. Note that students are providing more of the answers and Laura is asking follow up questions to
get a more complete answer from the students. Last year she would have simply embellished the
students' answer herself.

T: "What things remain the sanie when we go from Morris 1 to the others
Morris 2, 37" S: "The nose?" T: "H.w are the noses the same?"

S: "Rectangles." T: "How about the mouths?” S: "The same."

T: "What do you mean?" S: "The same shape.” S2: "The eyes?" T: "What
do you mean?" S: "Dots.” T: "Whatelse?" S: "Ears.”" T: "What about

the shape of the ears? Is the distance between the 2 sides of the ears the same?
(She is putting one picture on the other of the transparencies trying to show
they have the same angles) 8:30 T: "What do we call these?" S: "Angles."

T: "We are looking at the angles of the ears. What other things seem

to remain the same?" S: "The chin." T: "How?" S: "Flat."

T: "What other things?" S: "They all have the same lines at the bottom.
(Using the transparency the teacher compares between the angles of Morris
1,2, 3. She puts one picture on the other and checks the angles of the mouth,
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chin, etc)
T: "It appears that all the angles remain the same. Look at Boris

and Doris. Do they look similar to our Morris?" S: "No. Doris tall ard
Boris is short. T: "What else is different?" S: "Her face is too skinny."

S2: "The ears." 8:33 T: "Let's talk about the ears. How about the angles?
Are Doris' angles in the ears the same as Morris' angies?" S: "No."

8:35 T: "Morris 1 and Morris 2 - uo the noses have the same shape?" S: "Yes."
T: "Boris and Doris - do they have the same shape as Morris' nose?" S: "No."
T: "Whatare they?" S: "Rectangles." T: "Are they similar?" T: "Is it enough
to compare the angles in order to decide if they are similar? The angles are the
same. So we need something else to decide. (She shows on the transparency
that the angles of the rectangles and the square are the same.)"

8:38 T: "Look at your summary sheet." S: "How about Joris?" T: "Let's look
at Joris. Did Joris grow?" S: "Yes." T: "What happened to Joris? Did Joris
become bigger?" 8:39 S: "Joris looks like Morris. The noses are the same -

2 squares.” S2: "I think that because of the squares on the sheets you gave us
are bigger this is the reason for the impression that Joris seems bigger."

(She gave them 2 different grids. One of them had smaller units than the other
and this is what the student trys to explain.)

Laura was much more confident in her understanding of the Similarity unit this year. One
interesting and problematic result of this was that at times she tended to overkill on the Launch phase. At
times she asked so many questions and added so much to the launch that there was little if anything left
to explore. She seemed det..mined for every student to understand. In spite of these occasional pacing
problems, the students seemed genuinely engaged in the mathematics throughout the unit.

The transfer task on fractions used foiding strips as the model to help students understand the
meaning of fraction and to develop the concept of equivalence. Laura had not ever used manipulatives in
teaching fractions before this unit. There were times when she threw too many concepts at the students
at once, but overall the unit was quite effective. The studerts were very task oriented, enjoyed the
activities and were able to model fractions and use these models in answering questions involving
fractions. Two excerpts from the observations show her questioning and student responses. Note the

unnecessary inclusion of combined inequalities 1/2 > 1/3 > 1/4.

£:32 T: "When we are talking about fractions we have to know what a
whole is. This is going to be our whole. (The teacher holds a green strip
of paper.) This is the size of the whole. Write 1 on it. (She does it)"

8:35 T: "Compare the green one to the yellow one that you have."
S: "They have the same iength." S2: "They have the same width."
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$3: "They have different colors.” T: "What do we call them if they
have the same shape?" S?: "They are congruent.”

T: "Fold the strip into two parts. (The teacher folds her strip into 2 unequal parts.
Most of the students foldcd theirs into 2 halves) Did anyone fold it into half?

(The students show her what they did. Everybody has 2 halves, she

doesn't) Can you tell me what to do so that I will have half too?"

S: "They have to be equal.” 8:38 S: "Fold it in the middle." T: "Compare

your half with your neighbor." (writing on the transparency) T: "On each

of your equal sides write 1/2. (She draws the picture of a strip divided

into 2 halves and write one half on each part of it) S: "Whatever makes

you happy.”

T: "How many halves does it take to make a whole?" S: "2."

T: "What name do we call the top? (No answer) T: "Numerator."

8:40 T: "What is the bottom part?" S: "Denominator.” (The teacher writes
1/2 or. the transparency and writes numerator for 1 and denominator for 2)
8:42 T: "What does my denominator tell me?" S: "Divide into 2 parts.”
T: "Can you be more specific?" S: "2 equal parts.”

T: How can I fold this bar into thirds? (She folds her bar into 3 unequal parts)

T: "Do I have thirds?" S: Sort of. They are not the same size.” 8:45T: "Can

you explain to me how to fold in into thirds?" A student tries to do it. A student
explained that she folded it first one side and then she folded another side until she
had 3 equal sides, 3 equal parts and then she pressed) T: "Why don't you try it and
see if you get equal parts. Since all the strips were equal when were started, check,
if your one third is equal to your neighbors. The part in the middle will be what

of our whole strip?" S: "1, 1/3." 8:50 T: "Which of those represents 1/3?"

(She shows a transparency of 4 figures) K44 8 M &0°

T: "Your job now is to carefully fold your remaining bars into (She says and writes)
4ths, Sths, 6ths, 8ths, 9ths, 10ths, 12ths. Then she adds:) If you finish fold into
Tths, 11ths, and whatever you want to (She adds the 7ths and 11ths to the list.

She writes and says:) T: "Label each part. Compare one of your pieces for

6ths and 9ths to your neighbor.

(The children work and tsc teacher walks around helping them) 8:53 S: "I got 9ths.
" T: "What will yor: do with that?" (She means some leftover of the strip)

S: "Cutit off." T: "No you cannot. You will change the whole." 8:55 (Phone

call for the teacher) S: "I got 1/8 this time and this time it is right.." S: "I got 13ths"
T: "Do first what I asked youto." S: "I did not meanto." T: "Oh, it was an
accident. Don't fold your bars in this way. (Some students folded their bars along
the long side instead of the short side)

The following day

T: "Will 7/8 be equal, less or greater than the whole?" (The teacher writes 7/8
less than [ and uses the less than symbol for that).

8:32 T: "A unit fraction is one of the pieces that my bar is divided into. 1/3, 1/4.
Compare the size of the unit fractions. Make some observations.” 8:33 S: "Can
you compare any of them? 1/4 and 1/8. 1/8 is 1/4 folded in half." T: "In terms of
less, greater or equal to what would you say?" S: "1/4 is less than 1/8."

(The teacher is writing on the transparency, 1/4 > 1/8. She nses words and the
greater than sign.)

iz
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8:35 T: "Think of other unit fractions." S: "1/2 and 1/3." T: "How

do these sizes compare?" T: "Write a comparison statement about 1/2 being
greater than 1/3. 1/2is grater than 1/3." (She's writing 1/2, she le.ves a
space and 1/3.) T: "Again we write 1/2 > 1/3." (She uses the greater than
sign)

8:37 T: "Why don't you compare with me 1/6 and 1/8. Compare for

me 1/12 and 1/9." S: "1/9 > 1/12." T: "On your paper write 1/12 first and
then 1/9. Which symbol are you going to use? Less than or grcater than?"
S: "Greater than." 6:40S: "1/9 > 1/12." T: "What symbol should I use?"
S: "Greater than." T: "Like this. (She writes: 1/12 > 1/9.) Read it."

S: "1/12>1/9. It has to be less than."

T "1/13 and 1/15, which one is greater." S: "The pieces for 1/13 will be bigger."

T: "Would you agree with me that 1/2> 1/3 and 1/3 > 1/47" S: "Yes."

T: "12>1/31strue. Is 1/3 > 1/4 true?" S: "Yes." T: "We have 2 true statements.
I want to combine them. These are combined inequalities." (The teacher writes
1/2>1/3 and 1/3 > 1/4. In a new line she writes 1/2 > 1/3 > 1/4.) 8:43 T: "How
can I do that using less symbols?" S: "1/4 < 1/3 < 1/2." T: "Both statements

have to be true before I can combine them.

Work in groups of 2. One has to fold the bar so 2/8 is shown. The other fold so
3/8 is shown. Which one is greater?" S: "3/8." T: "What symbcl should I use?"
S: "Greater than." 8:46 T: "So 2/8 > 3/8." (She writes it on the transparency)
T: "We read it from left toright.

8:48 T: "I want to find another fraction that is equal to 1/2. Another piece that is
equal to one half. Prove to me that it is equal.” (The teacher tells the students that
they are going to talk about equivalent fractions.) S: "1/4 = 1/2." (The teacher
writes 1/2 = 1/4.) S: "Ok, 2/4." (The teacher writes 1/2 =2/4.) T: "Natasha, did
you find another fraction that is equal to 1/2?" S: "1/8." T: "Fold your bar and
show me 1/8. Angela, what do you think?" S: "6/12." (The teacher writes

1/2 =6/12." 8:50 T: "Gebrielle, I want you to show us 1/2. I want you to show
us how you fold the 8ths bar." S: "Oh, 4/8." S2: "3/6." S3: "5/10."

(The teacher writes 1/2 =3/6 and 1/2 = 5/10.)

8:53 T: "Let's find a fraction that is equivalent to 3/4. What do you have to fold
first?" S: "3/4." S2: "6/8." S3: "5/1." T: "Everybody take your 3/4 and 5/7.
Compare these 2." S: "5/7 is too small." 8:55 T: "How does your 3/4 compare
to your 5/7?" S: "5/7 is smaller than 3/4." T: "Who has a 7ths bar? Let me look
at that. Here is 3/4 and I am going to compare these 2." S: "The 5/7 is smaller
than 3/4." (The teacher writes 3/4 > 5/7) T: "Find me another one that is
equivalent to 3/4." 8:57 (The teacher distributors worksheets of activity
1-3 which is numbered 1 by me.) S: "9/12." (The teacher writes 3/4 = 9/12.)
T: "Everyone compare these 2. Compare 3/4 and 9/12." (The teacher shows
the student how to fold the bars and compare them.)

The Probability Unit and Second Transfer Task
During the fall Laura coached another teacher in her building. The teacher visited Laura's class to

observe both the Factors and Multiples and the Similarity Unit. Then Laura observed the teacher
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teaching and had coaching sessions with her. In addition Laura had a student teacher part time during
the fall. This changing role from teacher to coach also added another dimension to our relationship.
Now, I was coaching a coach. Part of our discussion always focused on problems she observed and
wanted to help her teacher change. This experience 2: coaching someone else was a powerful
intervention in Laura's progress. It helped to focus her attention on the mathematics, on students'
understanding, and it damped down the theatrics and smoothed out the personality swings. The
responsibility to model the unit for another teacher caused her to put the mathematics front and center and
herself in the background. This was markedly obvious in~the Probability unit. Both years she did a
good job. However, in year two the students were given more opportunity to discuss and explain. The
activities were successful on their own mathematical appeal to the students. She did not overwhelm the
mathematics with her own dramatic flair. Her class was a calmer, gentier place for students. The down
days were not so down and the up days were not so exhausting.

An excerpt from the observation of Activity 6 shows the students engaged in a good discussion.

They used complete sentences to try to explain their ideas.

(She tells the students a story about how she was listening to the radio

this morning, 95 FM and there was some car to be given away)

T: "I have 2 hats and 4 marbles. If Ireach a hat and pull out a white

marble I win. What arrangement should my friend have the marbles

so I have ti.e better chance to win the car.” (She wins the car if she pulls

out the white marblc. The teacher draws a picture of 2 hats and writes RR WW
for the marbles and then she asks the students to give her suggestions how to
arrange the marbles in the hat so she has a better chance to win. They suggest
the following 5 suggestions.

11:20 T: "Do you have a better suggestion? Is there another arrangement? If I
reach this hat. (She points to hat 2 in arrangement E) Should I get the car?”

S: "No." T: "So this hat is still part of it. Which one is better?" S: "B."

T: "Can you explain it?" 11:23 T: "Does anyone want to support another
suggestion? S: "C." T: "Can you explain it?" S: "Chances to get a white
is2to03." S2: "A, 50:50 chance." (The students give a good argument in
choosing one possibility over another. They don't just give the letter of the
possibility but really try to explain why they chose it)

T: "Have you heard enough?" S: "Yes." T: "Everybody has a chcice in your
head. Heads down, eyes closed. Raise your hand if you - ~oose A. (3 students
raise their hands. They cannot see each other since their heads are down and their
eyes are closed) Raise our hand if you choose B. (12 students) Raise your
hard if you choose E. (J, nobody raised his or her hand)

127
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The observations this year show none of the negative co.nments that v/ere in evidence the first
year. Laura is much more secure in giving more time for ideas to evolve. She is better organized since
she knows better what to expect in each activity. The rush to task completion that frequently resulted in
Laura giving rules or procedures for getting answers was almost never in evidence the second year. She

has a conceptual focus consistently in her classes.

The Final Interview
In the final interview Laura is asked to reflect on her students. (L = Laura, I = Interviewer)
L Ok. Of these which one. are still giving your students problems?

L:  Memory. Idon't ask them to memorize a whole lot of information

but memory is still an important part of what they have to recall when it comes

to taking a test, just being able to communicate with me. Their skills are still

shaky as far as being able to compute. Their conceptual understanding is much
better. I feel really good about their basic understanding of concepts. Problem
solving skills have improved but always need some work on. But I'm pleased
with their abilities in solving problems. I didn't spend time this year in saying,
“step 1 read the problem, step 2 do this, step 3," because you've seen those
checklists and all the problem: solving that we've been is kind of like, let's get in
here and take this problem apart any way we can and try and solve it, and that's
how my kids kind of slug it out, and when I gave them the Shaw-Hiehle
computational test, that portion of the test I can remember very clearly in the

past - kids will skip it. They might do one or two problems and say, "hey,

I can't understand any of this." Now they will go through all of these and they

are actually trying to find some way to solve that problem, and I think part of

what I need to put more focus on with my kids is making a better connection
between their models and actual algorithmic processes. I went through the model
and I wanted it to kind of unfold all this information to them, and I think I still need
to focus after we've gone through that, "Ok, now this is how we can do it", and use
the rules. Ididn't do a lot of that. Generalizations are getting real good.

L What do you attribute that to?

L: T attribute that primarily to the MGMP units. 3y doing four of them it' has
been so ingrained within the unit that they're looking for ways which they can
¢ immarize and draw conclusions.

I: Ok. What motivates your students to learn content?

L: Their interest has increased because we use the manipulatives.

They really enjoy that. Many of my students have expressed that this is the

first year hat they've really had a chance to visualize a mathematical problem

and then talk about what they're saying, and be able to explain - that really kind

of helped them. And I've seen the motivation increase in all of my kids because
the minute something is in their hands they want to manipulate it and solve
problems with it. And they weren't off task all the time. Sometimes they played
with it, a iot of the times when I wanted to get them moving on a particular activity
they were right there and they were interested in doing it. So I think the material
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that was presented to them captured their interest and that motivated them to do it.
She was asked if the MGMP units had affected her usual teaching style.

L: I'have changed significantly if my teaching style. Just allowing the kids to
work in groups and getting all the kids engaged in thinking about mathematics
and expressing their opinions. I think the biggest change for me was to use
some type of manipulative to get kids to organize data. The MGMP units gave
me a compact or concise way of presenting problems to kids. I'm out of my
seat more throughout the hour. Idon't have time to check papers during the
day, and in the past I could find time to get some of my work done and get

up and help a kid now and then.

I: Do you find that in general your classes are less teacher directed, that you
relinquish more ownership for the students learning?

L: Igive upa lot. The students are really good at helping each othzr and they

can explain things more clearly sometimes than I can, and I've been thinking about
why. Since the beginning of the school year they've been working on
conceptualization and understanding concepts using a concrete model and this is
kind of like my first year in using a concrete model, and even though I've presented
it to them and I think I've done a good job of it, I still think on an algorithmic level,
so the kids explain things very concretely and when I want to take the long way
around the problem because that's the only way I can see real clear.

Laura has begun to see the fragmentation of usual instructional materials and seems committed to
reorganizing her curriculum in chunks.

I: Ok. What about the way that you taught the units that you think has
transferred to your teaching of your other content?

L: Well it has transferred - getting kids to organize data, to collect cata, to look

at a chart and generalize from the data that has been collected. I use manipulatives
in other areas. I'm beginning to put my cther areas that I teach togetherin a
much moy» organized way instead of just pulling out a worksheet because I

think this is good, and still right now it's a collection of good worksheets and
from that collection of gond worksheets I'm gonna work on that when I find

the time and put them together so that they're not doing as much as I gave them.

I gave them a lot of worksheets and I think I can pull out the ones - maybe
consolidate them is the word that I'm looking for.

I: Ok. Now if Glenda said that you were going to have to teach another
Transfer Task next year on decimals what's the first thing that would come
to your mind if you knew that you were going to plan a Transfer Task for
decimals?

L: What model am 1 going to teach to develop the concept. I'd

probably use the base 10 blocks. I wouldn't even have to think about it

because I know that's what I'd use. My next question would be - I've

already done work on decimals so I'd have to go through the material I already
have compiled and fine tune it and reorganize it so it becomes meaningful. I'm
going to try and integrate decimals and fractions next year so that's what I'm

trying to give some thought to. I'm trying to think more about equivalent fractions,
much more than I did this year and see if I can make those connections a little bit
better throughout the end of the year.
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I: So if you put like fractions and decimals and ...

L: I'm going to try and make the fractions, decimals and percents ccnnection a
lot earlier in the year and work on the equivalent notion and then later on go back
and talk about what is a percent. So I'm going to stick with that for a while.

Laura was asked about working with other teachers in the building.

I: Alright, as you worked with other teachers in the building and stvdent
teachers has it affected the way in which you worked with therv?

L: Yes. Asfar as the way I observed my student teachers I observed them the
way in which Glenda observed me - we all talk about mathematics now all the
time - the professionalism - that level has been raised significantly and people
just wonder what's going on in this building because that's all we talk about

is ways in which we're gonna teach kids, and that excites me because prior

to that we didn't do a whole lot of talking about instructional strategies - we

did a lot of talking about, "oh, that child did this, I can't stand that child,"

you know, that type of thing, and that's been improved significantly. My
student teachers and Kate's student teacher, they talk to other student teachers,
we talked about what we were doing, and I'm sure they were excited whether
they will admit it or not. It was a lot of work for them but I think they will
appreciate it - I think they truly will, and Lori, in particular, my student teacher,
there was arother student teacher in the building who wasn't involved with me,
she showed him how to teach decimal concepts using manipulatives, he probably
didn't even do it, but she did take the time and go through modeling some of that
fc him. In my building there are other staff members, special education staff
members have come to me and asked me to demonstrate how to teach fractions.

Summary

The case constructed from the project data shows that Laura Ride is a very different teacher after
two years of intervention. She has a different set of expectations for her students. She telieves that they
are capable of making sense of mathematics and that ideas are more empowering to her students than
computational skills alone. However, she still is searching for a satisfactory balance between teaching
concepts and procedures. The system wide grade level monitoring exam is basically computational. She
has established herself as a leader in the district and consequently rem=ins concerned that her studen:<'
performance on this exam does not drop. She feels that her credibility would also drop if this were the
case. Thus we see a teacher with a strong conceptual orientation who looks for ways to make sure that
her students maintain computational sharpness. The tension between her beliefs and the reality
constraints is still a problem for her.

Over the two years Laura's focus in the classroom has shifted from using her dramatics ability to

hold the students to putting the mathematics front and center. In teaching the units the second year Laura
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was much less a factor in students' engagement in the activities. She managed to be much more low key
and to keep the students focused on the mathematics underlying the activity. The results of this focus
showed up in a very good performance by her students on the unit tests given pre- and post. Figure ___
shows Box and Whiskers Plots for her classes on Similarity in 85-86 and in 86-87. The 1986-87
classes showed better results than comparable classes in 85-86. Both years her students had greater
gains than comparable classes in the large evaluation study of the units conducted in 1984.

Beginning during the second year of the study and expanding during this year, Laura has assumed
a leadership role in her building, her district, and within the state. She has established an active role in
inse. 7ice and coaching of her peers. This year she has an extra planning period which she has used to
work one-on-one in an intensive coaching role with each sixth grade teacher in her building. She wrote
a proposal and received the equivalent of 12 days over the year for inservice work with her staff and
within the district. She received a state grant to purchase manipulatives. I worked with her on the early
workshops, but now she has established her credibility and is in increasing demand to do inservice work
with other districts. She has given presentations at area conferences, the state conference and has
traveled to neighboring states to do presentations on the MGMP materials. All of these public
professional activities have caused her to continue to reflect, to evaluate, and to grow. She has attended
a once a week Math Education Seminar on campus all vear to continue the contacts and stimulation. In
one of the seminars a staff member gave a talk on the MGMP research project. A member of the
audience asked if we felt the intensity of cuaching could be reduced without decreasing the progress of
the teachers. From the audience Laura immediately answered "Absolutely not! Having Glenda at my
side for two years was essential. We needed that kind of help and support to want to change and to
really change. I still have pretend conversations with her to sort out my thinking on how my classes are
going." On another occasion she described what the coaching had done for her in this way, "It has
given my a philosophy that helps me make decisions about all aspects of my curriculum and instruction.
It has helped me to sort out what I believe is important for children to learn.”

This past summer, after the intervention was over and after Laura had coached three of her peers,
she was asked to talk to a new group of teachers who came to MSU for an Institute on Middle Grades.

She passed out the set of coaching hints b.low as a part of her presentation. We had never specifically
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ialked about how to coach. Our conversations in the second year focused on specific problems she saw

with her teachers. These hints came out of her own reflections on our sessions.
COACHING HINTS

1. Before you share observations, allow your colleague to express their perceptions of how

the session went. Follow-up with positive reinforcement on all areas you thought went well.

2. Focus on one major concern or problern at a time.

Provide feedback in written and oral formin the foliowing arcas:
a) the quality of student interactions and involvement,

b) wait time for questions and student responses

c) pacing problems - don't wait for every child to get it,

d) precise use of mathematical language

e) questioning techniques -

f) management problems

3. Provide suggestions on questions that could be asked to help focus the student's thinking on the
mathematics. Offer assistance during the explore - keep the mathematics up front.

4. Write the teacher talk, students questions and responses where appropriate to help the teacher
focus on specific situations.

5. Provide suggestions on how best to make mathematical connections to the models. Use
statements such as: This worked for me..., My students had this problem..., What do you think
about...?

6.  Assist the teacher with understanding the mathematics that is involved. You may need to state
that you had the same problem.

7.  Provide focus for the teacher on the intent of an activity. Help them understand the connectedness
and cyclical nature of the units.

8.  Help your colleagues understand the LES mathematical model.
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The Teaching Style In entory provides another way to look at Laura's growth over the project.
When she finished the project her teaching inventory score was closer to the ideal than any other teacher
in the study. The Teaching Style Inventory was taken three times by the teachers in the project. This
gives a pre-, interim, and post- record of Laura's thoughts about various aspects of teaching. All three
responses are given here. The questions have been grouped into four categories: communication,

organization, expectation, and teaching concepts.

Communication

Prg  Int.  Pos
.

2. When students have trouble, I ask them leading questions. 1 1 1
2 X2 X2
3 3 3
4 4 4
When students have trouble, I explain how to do it. 5 5 5
14, Almost all my questions in math class can be answered
with yes, no, or a number 1 1 1
2 2 2
X3 3 3
4 4 4
Almost all my questions in math class require the students 5 X5 _Xs
to give explanations,
Organization
1. Almostall help is initiated by students asking for it. 1 1 1
X 2 2 X2
3 X3 3
4 4 4
Almost all help is initiated by my seeing the need for it. 5 5 S
3. Almost always many different activities are going on
simultaneously daring math class 1 1 1
2 2 2
3 3 3
4 R4 X4
Almost all the time the students are all engaged in the Ks 5 5
same activity during math class
4. Inclass, students frequently work togeuier on assignments. 1 1 )( 1
2 2 2
3 X3 3
4 4 4
Students seldom work together on assignments in class. X5 5 5
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5. When studying a math unit, students spend some time
working in small groups to solve a big problem 1 1 X1
2 2 2
3 X3 3
4 4 4
When studying a math unit, students will not be working X5 5 5
in small groups to solve a big problem.
10.  The furniture arrangement is the same for every math
lesson. 1 1 1
2 2 2
3 3 3
A 4 4 4
The furniture arrangement varies according to the lesson 5 X5 A5
12. Iseldom change my ar proach throughout the semester
(such as ler.ure-discussion, discovery, etc.). 1 1 1
A2 2 2
3 3 - 3
4 4 4
I change 1y approach frequentiy (from discovery to 5 X5 Xs
direct telling or from another method to
something different) throughout the semester.
15.  inmy class, I give different assignments to students with
different ability levels. 1 1 1
2 2 2
3 K3 X3
4 4 4
In my class . give the same 1ssignment to all students. AS 5 5
Expectation
6. Iencourage students to solve a given math problem the
way I have demonstrated. 1 1 1
2 2 2
3 3 __3
4 _Xa 4
I encourage students to solve math problems in a variety As5s _ 5 K5
of ways.
11. Inmy math class I emphasize the basic computational
skills three/fourths of the time or more. _ 1 1 1
2 2 2
3 3 3
A 4 4 4
In my math class I emphasize concept development three/ 5 X5 X5

fourths of the time or more.




128

13.  Understanding why a given rule or procedure gives the

correct ans' ‘er is impoitant. 1 A1 _Xu
2 2 2
A3 3 3
4 4 4
Understanding the rule or procedure is not critical. 5 5 5
Teaching Concepts
7.  Ipresent a math concept first then illustrate that
concept by working several problems (deductive) 1 1 1
2 2 2
3 5 .3
A4 _Ka 4
I present the class with a series of similar problems. — 5 __5 _XS5
then together we develop concepts and methods of
solving the problems (inductive).
8.  Certain topics are repeated (but in more depth) on a
regular basis throughout the year. 1 1 X 1
2 A2 2
A3 3 3
4 4 4
Once a topic is covered, that same topic is not covered 5 5 5
again except during reviews.
9.  ‘When I teach a new topic, I spend a good deal of the time
(1/3) trying to teach students to sce similarities
and d:fferences between new and previously leamed
math ideas 1 1 Al
X2 X2 2
3 3 3
4 4 4
New iopics are generally taught with limited reference 5 5 5
to previously leamed math ideas.
16. T usually use a game, story, or challenging problem to
provide a context for a ncw math unit. 1 1 Ll
2 A2 2
3 3 3
4 4 4
I usually do not use a game, story, or challenging problem K5 5 5

to provide a centext for a new math unit.
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17. Tusually start a new math unit by giving examples and
showing students how to work them. )L

[, T~ VS B &
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I do not usnally start a new math unit by giving examples
and showing students how to work them.

At the end of the project Laura frequently uses grouping; she asks students to explain answers;
she uses many different approaches such as discovery, guided practice, and explanations throughout
the semester; she values student unde,standing; topics are repeated but w_ith more depth at times
during the year; she uses games, stories, and challenging problems as contexts and motivation for
mathematics; she no longer teaches only by example and practice. In all of these areas Laura made
substantial change in her beliefs over the years of the project. The Student Inventory confirms the
changes in Laura's teaching as perceived by the students. Over the first year the student data showed
that the students perceived little change. Over the second year Laura's students saw a teacher who
carried out in the classroom the same things that she expressed as her beliefs about teaching.

The change from a computational to a conceptual focus in the mathematics classroom requires a
substantive change in what a teacher believes is important for students, in what teachers believe
mathematics is, in what teachers believe mathematics is, in what teachers believe that students are
capable of, and how teachers believe students learn. This is a complex, long term change process.
Classroom coaching clearly contributed to the great change that occurred in Laura's beliefs and
actions. It is equally clear that intensive, long term coaching requires considerable human resources.
The pay off for this considerable investment is an effective, professional teacher who is already
deeply involved in coaching her psers as a part of improving the mathematics instruction in her
building. The project provided a professional support network for Laura. She is now building a
network beyond her building that will continue to provide her professional stimulation while she also

builds a network within her building and dicirict that will provide such support for fellow teachers.
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Cathy O'Neili: A Case Stpdv of a Coached Teacher

This is a case study of Cathy O'Neill, one of the Middle Grades Mathematics Project's coached teachers. This
report is separated int~ “our sections:
1. Cathy O'Neill's Classroom Prior to the MGMP Intervention
II. A Discussion of the first year intervention with coaching
III. A Discussion of the second year intervention with coaching
IV. Summary of the changes across two and one-half years of the project.

I. Cathy O'Neill Prior to the MGMP Intervention

Ms. Cathy O'Neill teaches six sections of 7th grade mathematics in a Junior High School. The Junior High
School is in an old brick 3 story building in the middle of a small (16,000 ) town which serves the surrounding farm
community. There are  some small industries in town. It is approximately 40 miles from the university. Itisa
quiet picturesque town with a river runing through the middle of the town, surrounded by many fine old houses and
several historical landmarks.

Due to the concentration of traffic in short halls feeding off a central open marble staircase, the halls are very
noisy and congested between classes. During classes there are frequent interruptions with student help bringing notes
to the classroom, some announcements on the intercom for class pictures etc. There appears to be a great deal of
commaraderie among the teachers in the building.

Description of room: A very long drab gray color- old science lab with a large demonstration desk at the front
and science stations on one wall. It needs paint and there is an odd assortment of desks in four very long rows and
one short row near the windows. There is very little on the walls. Some student work is displayed on the back
bulletin board. A diagram below describes the details of the room:
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The curriculum consists of getting through "the book" (all the chapters). It appears that each math teacher is

free to do what he/she wants and that there is very little discussion among the math teachers about the curriculum
either within a grade or across grades. However, Cathy does discuss math with another teacher in the building who
is also involved in the MGMP project . The math classes are grouped according to ability and Cathy has six classes,
none of which is the top group. There appear to be several different levels among her classes. At the start of each
year Cathy assumes that the students will remember very little math and that she must teach them whole numbers,
fractions etc.; hence there is very little time for anything else. The class I observe is the sixth hour with
approximately 25 students, some of whom are labeled "learning disabled”. There were frequent absences and several

interruptions in every class.

Cathy has been teaching for about 20 years and for the past 6 years she has been teaching 7th grade math in the
junior high school. She is in her late forties with four grown children. In college she was a business major, but
obtained an elementary teaching certificate when her children were young and she was a single parent. She has never
had anyone (except a principal for one period) observe her teach in the twenty years she has been teaching. She is

quite apprehensive about having an observer and a coach in her classroom.

In May of 1985, prior to the beginning of the MGMP intervention, Cathy's class was observed three fimes.
The intention of these observation was to provide a baseline snapshop of Cathy's oriertation, instructional style, her
questioning technique, classroom irteraction patterns, management style, typical lesson constructior., and class
routine.
The following are quotes taken from the observer's summary of the baseline data of Cathy's mnstruction in the spring

of 1985:
"There was a sense of respect in this room, teacher for students and students for teacher,
and student for stud nt. There was also a sense of learning and a concentration on
math. Communication was highly interactive teacher to student and student to student
with on-task topic.”

The observer goes on to summarize Cathy's strengths and weaknesses:

Strengths Weaknesses

Has students help each other Maybe too structured

Has students work at the overhead Algorithm oriented

Good rapport with the class Holds tight control

Students cooperate with her Could be more "loose” in terms of
Shows a caring atitude social organization

Asks good questions

Encourages the students and will try
to take them a step further than the lesson
Gives clear directions
Establishes clear rules of conduct and
classroom management
Tries to involve all the students
Focuses on content
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Cathy's Teaching Style Inventory concurs with these observations: she allows students to work together on
problems, but never changes her furniture arrangement; undeistanding why a rule or procedure works is
sometimes important; sometimes questions require students to give explanations; she seldom poses open ended
questions; she seidon uses concrete manipulatives or games and uses whole class instruction
very frequently. She does not perceive that her basic function as a math teacher is to convey her knowledge of
math to students in a direct manner.

From our baseline data, the pre Teacher Style Inventory and her involvement with the first summer's workshop
Cathy 15 very perceptive and a very good teacher. Her mode of operation is entirely teacher directed; her lessons are
well thought out und she asks many questions which call for a single answer or simple e.-vlanation, but she seldon
asks "why" or "how did you get the answer?", and seldom creates a series of questions leading to a discovery or
generalization. A class period usually begins with a review question on the board that students work on while she
takes attendance, etc. The review questions are cleverly stated - not just skill and drill. An example from the

beginning of the year on whole numbers is the following:

Fill in the circles in the multiplication problem: 285

x 00
170 4

40 50
060380

Cathy spends much time insisting on full attention and good manpers at all times. In the beginning of the
year I thought these demands were e:.cessive and based on the evidence of the unruly behaviour of the class-
impossible to achieve. Her persistence on these rules of operation interferred with the mathematics instruction. But
she perservered and by the time I was back in January the class atmosphere had changed dramatically. It was
amazing to see the behaviour of the <tudents. It was obvious that they liked and respected her and that she returned
these feelings to each_student. By this time her attention was free to focus on the mathematics - her class was with
her. However, the strain of my presence and the observer together with the difficult task of shapping up her classes
and teaching the_gntire perioa which the MGMP mudel requires was extremely demanding upon CR. In the
beginning she would greet me with “the classes today are really out of control, I am not sure I will be able to carry
on with the lesson.” In fact she decided to teach probability to only four of her six classes because of the fatigue

factor.

II. A Discussion of the First Year Intervention with Coaching.
This part will include the coaches observations with choice of coaching techniques and observed results. The
Observer's field nows, the interviews of Cathy, the Teacher Style Inventory and Student Survey data will be included

at relevant points.
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The PROBABILITY ﬁnit was taught from Oct. 8 through the week of Oct 21. I was there every day from the 8th to

the 21st. The observer was there for activities €,7, and 8.

Overview of coaching
Prior to the start of the teaching of probabiliy I met with both the MGMP teachers after school. The two teachers
had not gone over the unit since last summer, so they had very few questions. I gave a brief overview of unit and the
instructional model and explained that basically my role was to help them in anyway I could. I also tried to explain
which activites would be observed by an observer and why. During the probability unit my coaching discussions
took place briefly after class and for about 10 minutes after school. It was obvious that this was all she wanted at the
time. Because of the nervousness described above, I decided not to move around during the exploration part of the
activities, but did take continuous notes which in retrospect may have added to her nervousness. My comments
during our brief discussions focused on the positive aspects of the lessons I had observed with the hop2 « f building
up her confidence. Minor suggestions for improvement were sandwiched in between. At the end of the first week
Cathy has a bad cold - missed one day - which gets ¢ mplicated by a week end visit to Ohio; gets back late - starts
school on Monday tired, not very prepared and still under the influence of a cold. Monday is not a good day. She
almosi quits in the middle of the activity. But the next day she has regrouped and all goes well.
Comments from the observer's summary:

"On at least two occasions Cathy almost stopped the lesson, unwillling to go

on, but continued because of the researcher’s presence. Because of this, several

geod and interesting contributions by students were overlooked or ignored by

Cathy. There were very few, if any extensions of thought presented to these
students.”

mments m .y in her first interview:

She found the feedback from the coach somewhat helpful. "I would have ..liked more of an
evaluation.” ..."I would have felt very threathened by spring if I was introduced to this and
saying we're going to come in and really critique you and so on, but I don't feel that way
now."” (Cathy felt her class was uncomfortable abc ut observer, who was a nun and wore
long robes.) She comments: "I don't know why they don't, they think she's glaring at
them. ... ButI think she's back there observing and writing down....she's just there writing
down...."

Understanding the Mathematics

She was somewhat uncertain as to some of the sublties of probability. As a result she misses the point of
some wrong responses and some of the questions and explanations from the students. Example: one fairly bright
student keeps insisting that the lottery and some of the other games are fair because both sides have a chance. She
doesn't pick up on the fact that fairness depends on equal chances. In fact aiter class she states that she is unsure as to
why the lottery is unfair and we set up a time to discuss this after school. Later in the unit when she introduces

the area model she again does not understand the relationship of the area model to probability. But this time she is
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able to ask me some questions about using the area model in one of our discussion. One question involves" how do
you know how to divide the given area into the various parts”. I showed her an example and suggest that she take
her clue from the denominator; the denominator will suggest how many equal parts will be needed etc. The next day
in class she incorporated my explanations about area into her explanations of determining probabilities on a dart
board. She did a good job and was obviously pleased with her performance- she beamed when I complimented her
after class.

From the observer”s notes:

Cathy is going over the following problem for homework.

2. Find probabilites for this board Would this board make a B
fair dart game? A B
PAY= —___  PB = ____ B+1}A
i
A,
B 8
B |
: A A A :

"the teacher asked, 'who is favored:' A student answered B. The teacher asked,
how can we make this fair?’ A student who has suggested making triangles
yesterday made the same suggestion today. He said that the boxes evened up if
you did the division. The teacher asked, 'if I take four away from my B's what
doI get? The teacher commented, 'this is still flip-flop isn't it? How can I
balance this?' A student suggested that they take two B's and make them A's.
The teacher showed on the transparency how this would balance out the
problem.”

Later:

3. If a dart 1s thrown at random at this dart board. what ’

1s the probability that it will land 1r area A> What 1s the A
probability 1t will land 1n area B> What 1s the probabihity o 8 |
it will land 1n area C? . —
: c
PA) = P(B) = PO = L
Scoring: If a dart landing in A scores one point, how many R ‘
points should a dart landing in C score to make the two i
—_

areas yield the same number of poinrs over the long run®
What should a dart 1n area B score?

Points for C Points tor B

“The teacher said to one of the students, ‘you've got a ways to go.' This was
the student who had made the triangles before and had a new way to do this
game as well. The tcacher said to this student, 'you're always coming up
with a new way of doing things.' The teacher then said to the class ‘all right
let's drarv these lines and see what probabilities we will get. What is my
denominator? What is my bottom number going to be? One student said
twenty-five. The teacher said, ' just at random what is my probability of
getting C?' The teacher repeated the "at random” question. With the class
the teacher figured out the probabilities for each one in the section. The
probabilities were 1/25, 8/25, 16/25. The teacher asked, 'how can I even this
up?" The teacher further commented, 'if I get a point for A, a point for B, a
point for C - that cenainly isn't going to be even.' ....One of the students
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suggested that every time you get a C give sixteen points. Then the student
suggested that you give two points for a B and one point for an A. ...The
teacher then showed how this point system would work, One of the girle
though said she didn't think it was right. She said that if you get in the middle
which is the C section you should get more. The teacher explained that she
would get more if she gotin the middle. The point system suggested by the
students did work. The student who suggested the triangle made the suggestion
to spread out the C's. The teacher explained to the class that what the student
did was cut this particular game into triangles but the student did not have the
same unit space for each triangle. The teacher stated that you need the same
unit space.”

The teacher is correct; you do need congruent units - but congruent triangles would work just as
weil; the student was on the right track.

In general her questions are good but she doesn't challenge answers or ask enough open-ended questions. In
addition to the above examples I begin to suggest asking more questions which require students to explain how and
why they got their answers during Activities 6-8. She begins to ask more questions on how to-make situations fair
and why they think their answers are correct. Good questions lead into an interesting discussion on how to simulate

the paper-person situation. However, in the end she imposes her method of simulation.
Comments from the observer's notes:

"There are many ways you could do this. Many are too time consuming for me
to pass out. So I have a pack of cards here. how can I pass these out to
simulate what we are doing?"

Comments from the observer's summary:

"This class was a difficult one in terms of the instructional model. Not letting the
students choose a method seemed to take some of the energy of the lesson away. The
fact that Cathy passed out the cards was a good example of her ability to contro! and
direct student activity. This would be a good lesson for discussing what the purpose of
this activity really is. Something seemed to get lost here.”

Before Activities 7-8 on expected value, Cathy, her colleague and I had a rather lengthy discussion on expected
value. I think expected value was a new idea for her. I modeled several expected value situations from games already
discusssed in class and talked them through the basketball and paper-person situations showing chem how t¢ write
down the information etc. She imitated our discusssion on these activities but I don't think she has a deep

understanding yet of expected value - she tended to rush the summary .

Launch and Summary
It was obvious that CR plans very carefully and follows the script religiously. She asks most of the

questions listed in the script and tries to do all parts of each activity. She gives superb directions and explanations.
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As she teaches the unit during the day she adds small details which aid in the flow and clarity of the directions and
cxplanations. When she first introduced the iree diagrams on the board 10 help the siudents . .ad the branches {a
difficult task) she used an enormous eraser which she held under each branch as the class read the results. A similar
device was used to read the possible paths that might occur in the mazes in Activity 5. Most of my suggestions on
explanations and directions are minor since this is her strong point. But when I suggest that she moved too quickly
to a short abstract form for probability, P(y) =, she quickly adjusted to a probability statement in words P(yellow) =
1/3) and in writing a complete statement about probability rather than just the fraction 1/3.

Other evidence of resonding 1> suggestions in the area of explanations (both ir: the launches and summaries)
occurred when I suggested that she stzrt asking some questions on expected outcomes such as "how many times
would you expect to land in area A in 100 spins?” to set the stage for expected value and to clear up any confusion
between "expected outcome” and "expected value”. Her questions on this topic were very good.

Pacing

Pacing is another aspect of the MGMP model with which Cathy had trouble. She had a tendency to stay on each
activity too long and to go for "complete” understandings on the first go around. A major characteristics of the
MGMP units is that each unit develops understanding of a "big" concept in math. In the probability unit the concept
of probability is developed in many different settings through both experimentation and theoretical discusssion. The
only rule used is the definition of probability. Understanding of this only comes after several activities. Cathy spent
too much time on homework sheets. Sometimes the period ended with time left over . It took many suggestions
onmy part to get her to omit certain things and to speed things up. But her lack of complete familiarity with the
math involved and with the units themselves may have added to the slow pacu.z It took more than 3 weeks to do

the 7 activities and part of Activity 8.

Exploration and Grouping

The "exploration phase” of each lesson was almost entirely missing. It was clear from the start that putting students
into groups was riot only foreign to Cathy but something she also was dreading. On the first day I was surprised to
see that she grouped the studenis to do worksheet 1-1 as an exploration putiing off the lottery game until the next
day. I was also surprised when she gave no directions for how to form groups which lead me to believe she had not
done this part with the other classes. There was a lot of noise and confusion - something she tries to avoid. The
odd assortment of desks does not help. Itis not until Act .4 with some prodding from me that she starts to give
some directions for grouping. In fact after class she claims she likes her new rules and will keep them. (The rule
consists in her assigning the students to specific groups.) In fact for one of the earlier groupings she kept students
in rows and tells them to each spin 50 times and then share their dataw  *he person behind them. Cathy 's role in

the exploration is just one of giving directions and answering questions arising from confusion on the students part.
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Tue role of observing , challenging and posing questions is missing.

Observer's summary of the probability unit:
"Cathy seemed to teach the three activities observed (6,7,8), as three separate
segments of information. There was not a sense of cohesion in that these
three developed related concepts. It seemed as though Cathy heiself struggled
with the content and tried to direct the instruction along the path of her own
limited understanding. She was not tolerant of any remark seemingly
far-out' in terms of suggestions for doing some activity, even if the
suggestion was related to the issue at hand. Again it was during this unit that
Cathy was trying to establish her authority as teacher in the classroom.

In the Launch phases, Cathy seemed fairly enthusiastic and managed to capture
the attention of the students. She drew out the story lines in very interesting
and captivating ways. However, she held a tight and directive line during the
mini~challerig~s. She maintzined a teacher-directed approach through the first
Explore and did not allow the students to work on their own. The second
Explore v 1s an exercise on the spinner and was presented as that, without
much preparation for going beyond just collecting the data. For the third
Explore, in which the students were to choose a method of simulation, Cathy
decided how the task was to be simulated and everyone did it exactly the same
way. Again a sense of experimentation and conceptual understanding was lost.
There was a sense that Cathy didn't believe the students were capable of the
task in the first Explore and that she could't face tae possible confusion of the
third Explore. The Summary phases consisted of coliecting

datz and duing the worksheets. There was seldom a clear connection make
between a particular worksheet and its preceding Main Challenge. There was
more a sense of explaining the material as clearly as possible and getting on to
the next idea.

Cathy would occasionally give a worksheet for homework and when so many
students did not bring it back she refused to go over the material, or did so
very quickly. The exercises were being used as points of discipline and
establishing expectations. The mathematics seemed to suffer in the long run
because the major concern of management was not yet revolved. Yet this
deficiency in the mathematical content could also be attributed in part to
Cathy's own lack of understanding the mathematics."

Observer's commments at end of activity 8:

"The teacher is definitely sincere and obviously has a specific orientation in
her classroom. What isn't clear is the goal of her orientation. Possible goals
could be classroom m.nagement, content, learning, interaction, her own
feeling of success, a feeling of success in the students. Right now it is
unclear.”

Conclusions
In general most of the coaching centered on helping Cathy become comfortatle with the mathematics of probability
and with having other adults in the room observing her. Some progress was made on the quality of the questions and

discussions in the launch and summary phases of MGMP. The explorations and grouping of students definitely

needs work. It is obvious that the strain of this project is taking its toll on Cathy - she is fatigued and her patience

-
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in class is sometimes very short. Consequently the students suffer the brunt of her feelings and act accordingly. But
in general the students enjoyed doing the probability unit. We are becoming friends and I am treated one day with a
box of raspberries from hez garden and homemade goodies for some of our after school sessions.

iew:

1. Discribe all changes you had to make in your usual teaching style.
"allow for grouping amd more class discussions (interactions); total class time spent
with class which left no time even for "catching" your breadth”; no daily grades.”

2. What about the content and student outcomes? “Pleased with content, but expected
higher outcomes in some instances. Some content seemed too difficuit for some
children - too much too fast-"

3. What changes would you make if you teach this unit next year? "Break it into 2 or
3 shorter segments; change the lottery drawing so it becomes more meaningful more
quickly (really drags); Have folders left in room- next year and would encourage taking
them home to share as we progress; Would also have more expectations as work done
on work sheets.”

4. What, if anything, about the way you taught this unit do you think will transfer to
your teaching of other content? "More grouping - more involvement of students -
Better preparation-"

5. In evaluating the summer workshop she found observing the staff teaching
the units quite heipful and the the discussion and feedback during the workshop very
helpful.

6. What changes would you make in the experiences you have had so far? Initially -
give a better indication of total time involved in program - has been already far more
than [ anticipated - and although very worth while I am feeling very frustrated and
'panicky’ about covering the remaining material that I am expected to

cover."

Additionally from the first interview Cathy claims that the big ideas in 7th grade
mathematics is "to get them to see some of the applications ...and be able to state
something from a bigger area of math, ...that is not just the idea of completing a
page..."

She also believes that sudents' "capability is much higher than their level of
functioning”

On the importance of skill and drill she thinks "probably it has been more important
previously. I get very upset when I feel like I have so much to cover.....And they don't
have som< of the basic skills, I don't like to see seventh graders counting on their
fingers, and....I think it is important. I thirk it can certainly be overdone. I see no
point in doing pages of something that a chiid knows how to do. Idon't see busy
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work, but I think in order to learn ...you can give some variety so they can do some
skills that are rather important.” In response to how do you know if students
understand she says “..by the questions I ask them, maybe certainly by their grades they
get on particular assigments. But just like this thing with improper fractions, I realize
they don't understand. ... I'm still drawing pictures to let them see that.....16/5 is
actually a Jot of parts and pieces....And looking back now, I taught fourth grade, I did
not spend nearly enough time on that kind of thing.....I'm sure I am using some of
these things even if I'n: not aware of them..... Trying to get more activities involved,
even taking the fractions and drawing pictures of it, which is someting of an off-shoot
of this (probability unit and transfer task).”

TRANSFER TASK 1

Planning Session

Before our meeting I suggest that they pick two or three activities that would involve all three phases of the
instructional medel. Since Cathy was concemed about the length of time spent on probability {almost a month), I
suggest they center their transfer task on material which they are teaching. This tums out to to fractions and so
“factors and multiples” is the general area both teachers decide to use. The other teacher suggests using the Factor
Game and the Sieve of Eratosthenes. She says she always does the sieve first so that the students can use the results
for finding primes etc. Cathy has no suggestions - it maybe that she is uncertain about the nature of the task at
tand. We have a short discussion about the model and that the sieve probably does not have a very good explore part
a1 does require very careful directions. The other teacher has the Factor and Multiples unit from the MGMP and so
we disuuss starting their transfer task with the factor game and what mathematics can come from this game. We
discuss the possibility of using the product game and creating another activity centering on the 100's chart. For
example, an activity which would have the kids involved in an open-ended investigation of finding patterns in the
chart. Many of these patterns would involve factors and multiples. I gave them several suggestions anc then sent
them a list of questions concerning various pattems, but stressed that they did not need to know all the pattems - that
the kids would have fun adding to the list. We ended by setting a date for the transfer task. However, when I called
to confirm the date, Cathy said she was not ready and we postponed the date by a week. They had also decided to do

only two activities: the factor game and then the sieve.

The Execution of the Transfer Task

Cathy meets me at the door with the greeting that " the kids are wild today and to be prepared for anything"- I
am to take this as an excuse if the activity fails. The factor game took three days! The first day consisted of a lauch
which was very well done by the use of questions to review factor, multiple and how to find each. The explore
consisted of groups of two playing the factor game on a 30-board. Cathy reverts to letting students pick their own
partners and this results in some unnecessary noise. The kids are enjoying the game and Cathv moves about

answering questions. A short summary occurs.

The second day Cathy greets me with the announcement that she is going to put the kids in groups of four to

play the factor game on a 49-board. Apparently she did this with some of the morning classes and it went well. She
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also mentions that this material is only covering one page in the book and she has a whole chapter to go on factors

|

l
and multiples. I told her that the students will come away from these activities with a deeper understanding of factors |
and she will be able to move faster as a consequence. She is very skeptical of this bit of nevss. The explore for 1
this game is fantastic. It is the best explore for this activity that I have ever seen. This is the first time that [ have
moved about the room in an exploration. The students are very excited and develop many strategies. For example,
one set of boys decide to use illegal moves and eventually they cover the entire board; but this involved
challenging each other as to whether or not a move was legai or illegal and then requiring the challenged person to
prove his move. In other groups partners were discussing and developing strategies. More than once opponents were
ask~d to prove the numbers they circled were correct. There were no calculators but most of the students were
keeping track of their scores. Many students were using shortcuts for adding like grouping by 10's which they had
obviously leamed in Cathy's class. Because of the drill and training done by Cathy the students are very competent
on mathematical skills and techniques. Cathy picks up on the fact that there is much learning and excitement going
on and asks me if she should end the explore. Since most of the groups were still working out new strategies and
re-plays were being called for by the loosers, I suggested that she let them continue. This took the entire period.
The next day was spent on summary with about 15 minutes at the end given for working on one of the home ik
sheets that went with this activity. The questions and the discussion in the summary were good, but Cathy
followed for the most part the script provided by the MGMP unit.

Due to final exams I was not able to observe the sieve activity , but from our discussion there appeared to be
no exploration or summary and the activity was a'l teacher-directed. This was the activity where I was hoping for
some creative extensions by Cathy as I suggested in our planning meeting. But it is clear that she does not have a
grasp of the model or of the nature of the mathematical tasks. However, she likes doing the sieve with the color

coding of the primes being sifted because of the patterns that emerge and she plans to use this activity nex year.

Summary

fn our debriefing session I went over how the factor game could be kept to 2 days with the first explore
consisting of playing one round on the 30-board and then moving to the 49-board, since her class was quite
competent in this area. We discussed how pacing gets better with repetition of the activities. 1 briefly discussed the
sieve and that it is difficult to execute and perhaps some o.her activities would have been more appropriate. I made a
note to myself that more discussions were needed on the model. However, due to the excitment and leaming that
went on in the groups of four during the playing of the 49-board game, this is the first time that Cathy gets

a glimpse of the value of a true exploration.
Observer's summary of transfer task: (only the first activity was observed.)

During the Launch Cathy played two games of the Factor-Game with the class.
She won the first game and they won the second game. By the time they
started playing themselves, they seemed very clear on what the game required.
The students played with enthusiasm and several sets of game scores differed by
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only one. Some students were using illegal moves to their advantage and
raising their scores. ...... Cathy had the students play the 49-board before they
discussed the 30-board. For the summary Cathy went through the First-Move
sheets, one numter at a time through 49. She gave the students the activity
sheet with questions about first-moves for an assignment.

I do not feel this Transfer-Task adequately demonstrated whether Cathy has
grasped the essence of the LES Instructional Model. She followed the prepared
script too closely and was not challenged to conceptualize the lesson with
untried content. What did come through was the enthusiasm and ti.¢ insight of
this class. They performed remarkzbly well in this lesson. They were
interested, involved, and capable of seeing the nature of the activity. Cathy
again displayed her need to direct and control but was obviously less threatened
in her authority role. The class seemed much more subdued than during the
first observations. They raised their hands instead of talking out. They asked
permission to move about the room and several offered to pass out papers or
matenals. Cathy, however, retained the responsibility for passing out papers.

Itis not possible to conclude if Cathy, at this point, has assumed to herself
any or all of the conceptual framework of the LES Instructional Model."

Comments made by Cathy in her first interview: (The question numbers refer to the question
numbers on the interview>)

Q2. As you reflect on your Transfer Task, list and describe any and all
important changes you made from the way you taught this content last year.

A. "1. Color coding the sieve rather than just crossing out the numbers. 2.
Looking for patterns within the sieve. 3. Using the (factor game's) 30 board
and 49 board for introductory material.”

Q4. What if anything, about the way you taught the Transfer Task do you
think you will use "1 teaching other content?

A. "Strive to develop tasks which require more involvement of the student.”

Q6. What changes would you make in any of the experiences you have had so
far?

A. "Initially - give a better indication of total time involved in program - It has
been already far more than I anticipated - and although it is very worth while, I
am feeling very frustrated and 'panicky’ about covering the remaining material
that I am expected to cover."

SIMILARITY

Planning and Overview of Coaching
We have an extensive after school planning sessions. Ihave divided the discussions into two parts:
mathematics and pedagogy. The following outline was used as a guide. A copy was given to each of the two

teachers.

1

(XAl

3




143

Mathematics
Driving Mathematical Goals
L. Properties of similar figures:
angle measure does not change
ratio of corresponding sides is the same
2. Growth factor (scale factor):
length grows by the scale factor
perimeter grows by the scale factor
area grows by the square of the scale factor
3. Test for determining similar figures
4. Drawing similar figures
5. Applications of similar figures

Misconceptions (sources of)
1. perimeter is a length
2. areaisacovering; it grows uy the square of the scale factor
3. corresponding sides - how do you decide

Pedagogy
Exploratior.

1. Look for stu .ent strategies during exploration

2. Ask questions, ~ffer extensions and/or challenges
Summary

1. Refer to student stratzgies

2. Let students discover patterns in the charts

3. Ask more "why" and "how" questions

4. Challenge student answers.

Time outline: we discussed in detail the first three activities and the possible length of time to spend on each. This
outline was also handed out.

Activity 1 Stretchers (1 day)
An intuitive definition of similarity
Activity 2 Morris  (1-2 days)
We discussed this in detail - in particular how to create
all the Morris'; each group would end up with a set by
each student doing two and then sharing their results. I
suggested that in the summary they ask questions about
the chart and go lightly over the growth of area and per-
meter as these will keep coming up in each activity.
Activity 3 Rectangles (1-2 days)
We discussed how to use Morris' noses to launch the test for
similar rectangles; suggested they add another nose and ask
if it is similar. Reminded them that many students would
not know how to use the grid for measuring area and
lengths.

Postscript to the planning: I asked if I could move about during the explorations. I planned to use my observations

and actions as guides and hints as to how to use the explorations. I also suggested that I would take notes on

duplicate paper and give them a copy which we could use for discussion or which could be used by them in their
teaching of similarity.
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Understanding the Mathematics

Cathy only did the first S activities for a total of two weeks. She understood the mathematics much better than
in probability. It was clear she felt more comfortable with this topic. In general she enjoys geometry, even though
the growth of the area was completely new to her. The pre-planning session may have he'ped.

The class atmosphere is completely changed from last semester even though she has the same set of students. It
is absolutely amazing what control she has ove: .his class with out being destructive. The students are happy , eager
to participate, show respect and have obviously become very skilled in mathematical algorithms including such

things as menta! arithmetic and estimation.

From the observer's summary:
"...The struggle for control was no longer a maior issue. It was obvious that
Cathy had sucessfully convinced the class of aer role in the classroom and on
the rules for behavior which she expected inem to follr v», Cathy herself
seemed more free and relaxed in herrole She had t .~ much iess reprimarding
and paid much less attention to managerment control. She focused more on
content and seemed much more prepared and involved in the mathematics. Her
negative remarks now centered on her own lack of seeing how concepts or
activities fit into the whole picture rather i'xan on student behavior."

The MGMP Model
In general all parts of the model including the launch, exploration, summary, pacing and questioning techniques were
much improved. Rather than speak to each part individually I will offer some general observations to support the

improvement.

Activity 1. First of all when I walk into the room Cathy has new desks with bright orange flat tops which are
in groups of 4! The room is much brighter anu cheery looking. Still Cathy meets me at the door with "wow I
am exhausted - I have been doing this all day." She is very nervous. She describes confusions that occurred earlier in
the day when she was using rulers to measure some of the similar figures and that the measurements were all different
for each student. We mention in the unit to use rulers, when we really meant to informally compare the
measurements in two similar figures using a straight edge, pencil, etc. Cathy pays close attention to the script. I
gave her a short expianation of what we meant and suggest that she use a piece of paper or pencil. The first activity
goes very well and is completed in one period. She models the use of the stretcher very well picking up on all the
important parts such as the anchor point, where the knot should be etc. The students have no problem with the
stretchers in the exploration and enjoy it. During the launch she models the use of 3 rubber bands after asking the
students to predict what will happen. She misses some opportunities to use the students' strategies such as some
students subdivided the triangle into four congruent triangles. During the explore I mentioned to Cathy that one or
two stu ents responded "4 times" when I asked how pac man grew. Wher I asked what they meant, they said "see
four of Liese pac mans will fit in the large one. She picks up on this idea in the Summary. There is a good

discussion on "how much larger?” - some students might be answering area, and some might be answering length.
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She cautions them to specify area or length. I suggest that she capitalize on this in the next activities.

Activity 2. The second day Cathy s very relaxed, obviously pleased with her self - the activities are going will;
the grouping is working- it may be due to the nature of t'ie Morris activity. Her directions are superb: She picks up
a suggestion from our planning session and has each student do two Morrises - the girls do Morris 1 and Doris and
the boys do Morris 2 and Boris - no confusion. The launch and explore take a bit more than 1 day. I suggested that
she pick up on the rubber bands and ask how we could draw a Morris 2, 3 with a stretcher, thus connecting the two
activities. This works well - tells class that they now have two methods for drawing similar figures. also suggest
that in the summary she ask some "reverse questions” from the chart such as "If Morris' nose has a perimeter of 42,
‘vhat did we grow Morris 1by?" This went very well, except there still is not enough challenging of student
responses and she has a tendency to answer a question herself if no one gets the correct answer, rather than redirecting

the question or findinig out why they cannot answer the question. Pacing is much better - only two days on Morris.

Comments from the observer's notes:

(after an excellent grme of tic-tac-toe as an introduction to graphing she
preceeds to give very clear directions for the Morris activities.)

"...She told the class that they must plot these points in order to draw Morris I.
The teacher then went over the first set of points. The teacher said, 'think of
these as being a p~ ‘agraph in your English class.' She told the student. at

the end of each grouping there should be a period. This would give them some
id2a of how to draw the picture...."

"...'when you draw Morris II, see how he changes. Does he get smaller, larger,
fauter, stay the same?' One student said rigit away, 'twice as large.' the teacher
said, 'he says gets twice as large. Why do you say that?' The student said,
‘we're multiplying by two.".......The teacher then went through one point for
Morris 111, ...one point for Borris, ...one point for Dorris. The teacher went
through this process by asking questions of the students in order to figure out
the first point.”

Later from the Explore part of the activity:

"..The teacher then goes around the room checking and re-explaining to
individual students. To one student the teacher said 'this looks really good.'
The students are placed so that someone can help them. One particular student
w310 had been a probiem in class is responsible for helping another student.
Everyone is working ... The students are discussing their results of their
pictures. One of the students said, 'this one will be bigger." Arother student
said, "this one will be bigger." Another student respond-d to this remark by
saying 'right cause we multiplied by 3.’ ....Every one is on task. .....The
teacher asked a student what he thought Boris would be. Several suggestions
were given by the student on others such as a mouse or lobster. The teacher is
helping individual students. The teacher <aid, 'remember you always go back to
Morris I." ... The students seem involved in this activity. The teacher said, 'all
right boys and girls, I want you to stop now.' there were several groans from
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the students. ....The teacher is collecting the papers. Students are talking to
each other. Above the talking can be heard the names of Boris and Doris..."

The observer's summary of the first day of this activity:

"This was a beautiful class. The students entered immediately into the
tic-tac-toe game and seemed excited about graphing. They were right on target
answering the teachers questions and talking to each other about the activity.
There was a sense of interest, curiosity, and leaming going on today. Everyone
seemed to be on task and wanted to figure out what was going on. The teacher
gave very explicit directions and took time to cover every possible area of
confusion. She encouraged students to help other students. It sesined to be a
well organized, well functioning mathematics lesson.”

Activity 3. Cathy puts up the transpareny of Morris' noses and asks "Which of these noses are similar?" As
soon as the transparency goes up , for some reason,I know immediately what the class is going to respond since the
Morris acti .y was done yesterday. The students respond Morris | and Dorris are similar becanse of the same base
# .. It is not clear why - it just looks and feels good. Cathy expresses some concern about this confusion and I tell
her that it is still early ip the unit. The students use a variety of techniques to count the area of the rectangles - I
make sure to mention some to Cathy and she makes a point to ask for some strategies in the swamary without me
reminding her to do so. She asks the questions listed in the script for the summary; it is not clear if she has a sense
of where the questions are leading and at one point when she asks for a quick way to find perimeter, the students give
her two correct answers but what she really wanted was for them to use the scale factor. She finally tells ti:m they
could have used the scale factor and multiply the perimeter of the original rectangle by the scale factor to get the new
perimeter. Scale factor is a new concept for the entire class including Cathy - it will take some time to digest this
concept. Activity 3 takes one day since she takes me up on one of my suggestions and uses a few left over
questions from the summa-y of Activity 3 to launch Activity 4.

During the Explore I was delighted to watch one student try 10 count an area wiih a large

number of squares - he kept losing his count. Out of frustation he finally counted the

bottom row and then paused - Inoked at the rectangle and said to himself "there are 12 of

these rows so that the area must be 12 times. Oh this is the area formula!” As he says
this last statement he looks at me and beams with his discovery.

Activity 4. She spends a bit too much time going over the worksheet from activity 3 and the students get a bit
restless. The scale factor concept hasn't caught hold yet and she seems unwilling to move on without a better
understanding. When she gets to the launch she models reptiling very well; makes some connections back to
rec..zgles. The reptiling pieces are all cut out from the moming classe's and the explore goes well; students are a bit
hyper -it is Friday but they are enjoying the activity. Cathy moves about and asks students to
demonstrate why their reptiled figures are similar to the original figure. Students were able
to respord. Act.4 continues on Monday. When I arrive Cathy greets me excitibly and tells me abcut some of the

neat things that were going on in the groups during the day. She let them continue with the secund set of reptiling
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which is rather challenging. I think this was a bit too much and some students get frustrated. The pacing is off.
Summary goes smoothly; the students like coming up to the front of the room to demonstrate. She uses a chart to
pull the reptiling of triangles together and picks up some information on how area grows.

I compliment her on her room arrangement. The desks are ir. groups for all the phases of the model. Isay "isn'tit
convenient how you can stand in the middle and monitor all the groups”. I missed the next day. When I return she
greets me with "Kids are getting tired - I may end with activity 5." (Is Cathy getting tired?) I make some
suggestions in writing about what could be cut the next time through to pick up the pace. She tried to do too many

of the extensions in reptiling and this may have caused the class to become a bit bored.

Activity 5 goes fairly well but the enthusiasm is not quite there - a combination of the intensity of reptiling and the

fairly routine tasks of eterming similarity of triangles.

Comments from the observer's summary for this unit :

"Cathy seemed to teach the three activities observed (2,3, 4) a; « cohesive unit.
She herself seemed to have a clear grasp of how the concepts fit together and
how the mathematics of one activity led into the next one. She was much
more open to student responses and seemed to enjoy the unit. However, her
tendency to carefully direct and often tell the result of their activities was still
operative in Cathy. When she became somewhat unclear or frustrated, she
would answer her own questions and tell the students what they should be
finding.

In the Launch phases, Cathy was enthusiastic and engaged the students
immediawely. She was ab'e to use past knowledge and draw the students into
the activities. She was clear in her directions both to the students and with her
own goals and objectives. The Explore phases seemed much more a student
oriented time. Cathy gave careful directions before each Explore so the students
could begin at once and she could effectively help those with questions. She
walked from group to group and seemed to enjoy watching the students work.
There was no longer the fear of losing control or the fear the students could not
master the material. Cathy asked a few probing questions and talked to the
students about thinking harder. The Summary phases seemed to be more
difficult for Cathy. She had a handle on the mather~atics but wanted the
students to see every possible outcome of the activity. There was the sense she
gave them so much in the first Summary that she was constantly trying to sort
it out afterwards. In this unit, however, it was clear that Cathy saw the
mathematical connections and she was continnously trying to make them clear
to the students. It was in the Summary phases that Cathy usually answered her
own questions rather than have the students discover the conne tions.

During these activities there was not the previous struggle of unfinished
homework or the use of exercises as points of discipline. The mathematics
content was the focus.

TRANSFER TASK 2
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The Planning Session and Overview of Coaching

On April 30, 1986 I met with both Cathy and the other math teacher in the project after school to discuss their
transfer task. They had decided to do something with percent. I bought out the Oregon Resource materials which they
had not seen before. They were very excited about the contents but wondered how anyone would have the time to look
through and pick and choose. None the ..ss they both planned on obtaining the complete set for their school. We
discussed what about percents they wanted to teach. Up to this time Cathy had been worried about not being able to
cover all the material in the book. Her comment was "by the time they got through the two units, probability and
similarity, and the transfer task on factors and multiples and went back to the book she found she had covered much of
the content in the book: fractions, equivalent fractions, decimals and some percen , area, perimeter, polygons, and
applications”. Further more Cathy had talked to the 8th grade teachers and inquired what the beginning 8th graders
knew about percents and the 8th grade teachers said nothing - this is after the 7th grade teachers had taught 3 chapters
on percents at the end of the year. So Cathy's comment was "since they don't remember anything after
teaching 3 chapters on p’ rcents, J am throwing out the book - I want to just focus on
understanding percents"”. This is a big breakthrough on her awareness of the power of understanding iraportant
¢ ~eptsand her control over the curriculum.

<he teachers had some ideas about using plastic transparent 100 grids. We decided that the mathematical goal
for the activities would be to understand that percent was a fraction with denominator of 100. The challenge for
developing a sequence of activities was to answer problems about percents using only the notion of equivalent
fractions. That is to try to look at all percent problems as one of the parts, A, B, C, is missing in the 2quivalence:
A/100 =B/C. Idon't think they quite understood this challenge as their book refers to three different types of percent
problems involving p, r, etc. The connection back to equivalent fractions with one having a denomiator of 100 is not
fully understood, but they commit thicmselves to trying. The transparent 100's grid will provide the concrete
experience and the students will be able to use them throughout the activities. Each activity should have a launch,
exploration, and suimary. We talked about . characteristics of cach phase of the model. We also discussed the
connection to the probability unit where we represent probability as percent and use a 100 grid to analyze the

outcomes.

Execution of the Transfer Task

The two* chers had very carefully selected a set of activities mostly from the Qregon F 2source materials.
When I saw the set of activity pages my first thought was "oh no, the students will be going through a bunch of
activities with no clear notion of th: mathematical goals”. This was not the case: Each activity was enveloped
in a launch, explore, and summary, bt more importantly the mathematical connections were
established between the activities. It was clear to me and the students that each activity was

building to a deeper understanding of percents. This was not apparent by just looking at the activity

pages.




After the first activity Cathy commented that she thought the pacing was slightly off and we discussed what

changes (minor) could be made the next time. My comment to her was that the first time through it was difficult to
establish the best pace, but the important thing was to reflect on these kinds of concerns and make the

proper adjustments the next time (as she had just done). As part of the launch she encouraged students to
estimate the area before they actually counted it. I was disappointed to see that the students were not in groups. I
pointed out that the students could have shared more of their strategies for determining the percent of the area which
was shaded. There were some great strategies being used by students. These were based on their knowledge of area
wkich might have come from the similarit; unit. Some were using the complement or the unshaded part because it
was an easier area to determine. Even without the groupings the students were encouraged to share and discuss their
results with one another, which they freely did. While each activitiy had a mathematical goal and each fitted into the
big picture, not all of them had an intrinsic challenge for the students to solve. Creating challenging problems is
very difficult and requires much time, planning, relfecting, and searching. In general teachers do not have si-fficient

planning time to allow them to do creative curriculum development.

Quotes from the Observer's notes on Activity 1 (1st day)

Launch:

The teacher said: "We are going to go back to someting we did a long time ago.” The
teaciier then reviews the the basketball problems that were done in the unit on
probability. This problem involved a 60 perent free throw shooter and a 40 percent free
throw shooter. The teacher put the grid of 100 squares on the overhead. She then
reviewed how sections were marked off and each section stood for a certain percent. The
teacher said: "Today we are going to be extending the idea of percents.” The teacher then
put a worksheet on the overhead which had drawn figures on it. She talked about finding
the area of these figures. They are going to use grids to count squares in order to find the
area. The teacher showed however that if they put the grid on top of the figure the
outlines of the figures faded into the grid and they could not see what the figure was. So
the teacher told them to shade in the figures on the paper. Once they were shaded in they
could put the grid over it and count the squares,

Comments from the written coaching notes on activity 2 (2nd day)

"If both of these activities are done on the same day - it would show how the 16's grid
is used to write the percent of an area which is shaded, and the reverse, givena percent,
shade in the appropiate area. These would be two good points to try to generalize

in the summary. This might be a good time to ask questions like - "If I give you
20/100, what percent is this?" "What area is this on the 100 grid?" You might even
slip in something like given “20/50, what % is this or what area is this?" Other
questions can relate to other area models such as circle, triangle, line segment - given a
shading find the % and conversely.

Quotes from the observer's field notes for activity 3 (3rd day):

Mini-challenge in the launch phase:

"Okay, now this is what I want you to do. Now listzn.” The teacher then talked to the
students about finding percents for their grades. She wanted the students to turn their
scores into percents. She talked about the percent being the numerator of a fraction with

Pwd
¢

fal
-0




150

100 as the denominator. The teacher then showed the student how to tum their scores
with the denominator of 20 into pe rcents. The teacher said, "take your score and turn it
into a percent. Make it an e-wuivalent fraction with a denominator of 100.” ...They are
giving her their grades in percent.

Later . ft=r handing out the activity sheet for the explore:

The teacher said "okay, I want you to think back to the first day we did this.” The teacher
then referred to percents and changing them to fractions and decimals. The teacher said
"we are going to build a proportion. Five is to 10 &3 what is to 100?" Several hands are
raised. A studentanswered, "<7." The teacher asked, "why?" The student said, *10 times
10 is 100 and 5 times 10 is 50.” The teacher said, "shade in 50. This is not an art class,
so do it quickly.”

In this problem 16 out of 20 are shaded. The teacher said, "you've got 16 out of 20
shaded. ...."so 16 is 20 as how many out of 100?" A student said "80". The teacher
asked, "how do you get 80?" the student said, "five times 20 is 100. § times 4 is 20 and
subract that from 100 to get 80." Tt.e teacher said did you hear how he did that?" The
teacher explained it again.

Later in the summary:

The teacher goes over the last two problems. The teacher asked, "how many out of
these 20 are shaded?” A student answered, "8". The teacher then finds the equivalent
fraction. This showed that 40 percent of 20 is 8. The teacher ‘*hen takes the second
worksheet. The teacher asked, "40 % of 100 is what?" There is no answer. The teacher
asked, "40 isn"t it? Fill in 4. A student asked "that's it?"

....The teacher is going to the next problem. The grid is bigger than 100. The teacher
said, "first of all build your fraction, 25 over 100. The grid has how many squares?” A
student answered, "200". The teacher said, "set up your proportion; 25 over 100 or
__over200. How do we find the answer?" A student answered, "times 2." The teacher
said, "times 2. Color in 50 squares.”

... The fraction from the next problem was 10 over 100. The students were to get 30 in
the denominator. The teacher asked the class how this could be done. A student said,
"multiply by 3 and then reduce to « *t 30 on the bottom." The teacher suggested reducing
first and then multiplying.

Anecdote from the coaches notes on the summary in the third day:

Cathy was calling for answers and having students explain their strategies. On one
particular question a boy recognized by the class as being quite bright gave an answer and
a very well articulated strategy for obtaining the answer. Prior to calling on this student,
several students’ raised their hands indicating a willingness to answer. So after the first
student's answer the teacher tumned to John and said "What v/as your answer?™ John
responded "I got the same answer, but I did it wrong.” The teacher said "How did you do
it?" John gave an explanation of his strategy and the teacher replied "that's very good,
John, that's a good way to do the problem.” John, who was sitting in the front, slapped
his hand on the desk and excitedly exclaimed "you mean there is more than one way to do
these problems!” John is a learning disabled student; he was first called to my attention
on my first visit, when I was commenting on his intuition into a probability problem

and Cathy told me that he was learning disabled. I not sure what his problem was, but
he centainly blossomed in this class.
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I observed three days of this transfer task. They were going to spend another day summarizing.
Most of the percent problems invoived grids: for exampie, o find the percent of the area shaded
on a given grid, the students set up proportions such as 20/25 = 2/100. My last ..mment to
Cathy was:

"In the summary tomorrow - put forth a couple of problems without pictures - use
pictures if some students are not ready to make the transfer. Also keep making the effort
to get the students to talk about percents; that percent is a special fraction and that
percent problems can be done by using equivalent fractions.”

Idid not see Cathy again until a week later at the pull out session for the entire group of MGMP teachers. In
the debriefing part of this session each teacher reported on their transfer task. Cathy and the other teacher from her
school discribed the activities and their mathematical goal and strategy for obtaining it. They thei. .enton to report
that while they usually spent 3 chapters on percents, this year they only spent a little more than a week. However,
they decided to use the same test on percents that they used in the past (one that did not use 100 grids). The classes
scored above the average of past performances and there were many perfect tests even in.the
low groups. Cathy was truly pleased. I think this finally made Cathy and her colleague believe in the power of
understanding over memorized procedures.

Summary of Transfer Task 2

The transfer task showed great insights into what it means to understand, how to move from concrete
experiences, to pictures, and then to symbols with the appropiate verbilization and activities to make the transfer
among these stages of learning. Her directions and modeling in the launch phase are superb. It results in the students
getting right into the explore stage knowing exactly what to do and what is expected of them. The summary stage is
much improved. There is evidence of more questions asking for "wky” and an attempt to get the class to make the
summarizations. However, there is still a tendency for Cathy to answer her own questions and not to probe students’

answers, particularly if they may not have the correct answer or the one she was expecting,

Comments from the observer's summary of the transfer task:

"I feel this transfer task demonstrates that Cathy has grasped the essence of the LES
Insructional Model and is most competent with Launch, the Explore, and least at ease
with the Summary. She seems to have accepted the importance of a conceptual
foundation and uses activities to provide such a foundation. She seems more capable of
seeing connections between activities and concepts and produces a sense of cohesion in
her lessons. She still does not seem to have a clear grasp, however, of drawing out of
students the concl*<ions connections. It seems as though she has all the pieces and now
needs a refresher course on what this is all about.”

Summary of the First Year's Intervention:
The observer went into Cathy's classroom on May 78, 1986 to observe a lesson which was not related to the project

to see if there was any evidence of ransfer of the LES model.
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During this class Cathy introduced the protractor. She had the students examine it and
tell what they saw. She had them measure angles with her and then on their own. She
then asked the students to draw their own four sided figure and measure its angles. She
encouraged a student who guessed at the results. She had the students practice again with
her before the class ended. She told the class in the begu.ning that tiiey could work in
groups. In fact, when the students came in they moved the desks out of rows into groups
without Cathy saying anything to them and Cathy didn't have them put the desks back in
rows.

I feel that this observation does demonstrates that Cathy has accepted many of the features
of the LES Instructional Model. She launched the lesson with an informal discussion
about the protractor -- #ust getting acquainted. She demonstrated its use and had the
students practice. She challenged them to draw a four-sided figure and measure its angles.
‘They measured a four-sided figure prior to this exercise. They compared results. Cathy
reinforced the corract use of the instrument before the class ended. the students were
allowad to work together, in fact, encouraged to do so.

Tne observer's summary of the first year:

The changes over the year in Cathy's room are the difference between night and day for
both teacher and students. Looking beyond the struggle for classroom management, there
were improvements in presentation of content and use of the LES Model.

In the beginning of the year, the desks were in straight rows and there was no working
together in the classroom. Cathy tried to hold a tight control and placed most of her
energy in trying to establish rules and order. In teaching the mathematics, Cathy seemed
unsure of herself and the content lacked cohesion both in the Probability Unit and in the
Transfer Task.

The students were loud and uncooperative. They seemed decidedly uninterested in the
content ang were often obnoxious and unruly with Cathy. Assignments and exercises
were used as ;nstruments for behavior control-punishments or lessons in discipline.

The second semesier observation iook place in April and May. The classroom had new
desks and were back in rows for the Transfer Task. However, she readily allowed the
students to move into groups for class. The struggle for control and classroom
management has been 12solved in favor of the teacher, and yet the period of resolution had
also produced a very positive, cooperative group of students. The transformation was
amazing. Cathy was much more relaxed and much more focused on the content. She
now discussed mathematics rather than behavior problems. She also seemed more sure of
the content and projected an enthusiasm and a confidence in the concepts.

Cathy had developed an amazing rapport with the students. She now liked them and they
seemed to like her. They had calmed down considerably. They were attentive, interested
in the activities, willing to try the exercises, friendly, cooperative, and willing to help
each other as well as be helped if necessary.

In the transformation, Cathy became more adept at using the LES Model. Her Launches
and Explores becarne more smocth and cohesive. She gave excellent directions for the
Main Challenge which allowed the students to begin immediately and complete the
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activity successfully. She improved her technique for asking questions but still held a
firm line on control, often answering her own questions before the students could figure
out the answer. Along with this tendency, Cathy could still use some help with
presenting possible extension ideas to students and with Summaries . general.
Summaries became lecture times rather than periods of discovery and generalization.
However, Cathy's interaction with students, drawing them out, improved greatly over the
year. Perhaps most rewarding was Cathy's surprise that the students could do as well as
they did. I think this helped to convince her of the merits of the LES Model.

In the end of the year interview Cindy shows considerable change in her views on teaching and learning and
ciassroom structure from the first interview. She is more relaxed, confident and pleased that she survived the year

with an observer and coach in her classroom.
The following are quotes from her inrerview:

Q1 What are the big ideas in seventh grade math? -
"I would hope to become ‘'more independent in their thinking', ...starting to may be "use
reference material more readily”. "Be more aware of what's going on and see more
relevance to math”. ...In the broader sense "there is some application here and these ... I
want them to know and need to know.”

QS on student attitudes toward school and mathematics:
"I've seen such a variety this year. I've seen some very slow students who have really
come on so strong and I don't know what has sparked them, but it's just like suddenly
that they're turned on to at least learning math class.” ..."I think they 've have come a
long, long way. ..."I think they are kind of surprised at some of the things we're
working today with squares and totaling degrees - ..this is our first day with protractors,
ol had them total (degrees) of the angles and then they cut the square apart and they
could see then that there was two triangles and the sum of their angle measure was 180
and it was amazing how, to me, how quickly they picked up on it this year in comparison
with other years. ...I think they are looking for some other ideas ...That each math class
isn't a little unit by itself. But that there are some ideas .....I think they're looking for
those things now."

Q6 How important is drill and practice in your math class?
"I think it's very important but I think equally important is how it's done. Again, not
with pages of the drill work but to keep bringing it in in other ways, if you're doing area
you could get into your whole .... , if you're doing something else your're reviewing
addition, and your decimals. ..I will probably never again do all the chapters
in the book, like add, subtract ... I am going to simply skip those and
integrate them in later in different areas.”

Q 7 How do you know when your students understand the mathematics content they are taught?
"I guess you sense it, I don't buy their responses by the answers and whether they feel
confident with what they're saying, whether they're kind of ruffing along... ...There hav2
been times they have not done well on tests and yet I know they know more, the test just
didn't get at evidently their understanding level."

Comments on teaching the Similarity Unit

Q 10 Describe any changes you had to make in your usual teaching style.
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" ..perhaps more questioning about how this was happening and how we got from this
point to this point.”

Q 11 Comments on the content and students' leamnings.
"I think the part where you square the scale tactor to get the area could almost be left
untouched at this point. I don't think we were ready for that last summer, it was
something new... it's a difticult idea for them... maybe touch on it but certainly not
expect mastery.”

Q 12 When you teach Similarity next year what changes would you make?
"..probably introduce it very early in the year, do a few lessons then and then I would
much rather teach things in bits, and pieces, go back and review some of that and add
more to it. Then have a whole big dump at one time. ...So I would take a few lessons,
pruiaoly three, possibly four and then even early in the fall just because it would be so
different from the way most of these kids have done their math.”

Q 13 What about the way you taught this Unit do you think will transfer to your teaching of
other units?
"...the carry over into other units is fantastic. ...like in ratio and proportion, there were
things you really totally skipped in the whole chapter, they really were familiar with that
and simply maybe pointing out a few things" ...(Catiy is referring to the amount of
learning that went on in the units - several sections and chapters in the book could be
cut.)

"...] think I will always use more models. I have alvays used a lot of models and had
them work a lot on graph paper, but I think I would be much more conscientious about
doing it. Surface area, I would probably have shapes even traced on graph paper and let
them cut them out, count till they figure out a different way to ..."

Q 14 concerning help during the year from the coach.
"... the first time you are not used to that constant pressure of having observers in the
room and people writing down what you're doing and as you get used to it I think that
becomes less of a problem. ..." "...it's also, at first embarassing to have some body
acting out (in class) because you think everybody's supposed to be sitting here like model
students and they're not.”

... (concerning the planning and feedback sessions with the coach)..."she (coach) was able
1o offer so many suggestions as we were trying to plan our transfer task ...give us ideas -
which way to go. It was definitely helpful to have her here.”

Comments on Transfer Task 2:

Q 15-16 What content did you choose for your secon trasfer task and why?
"...percents. And we simply wanted to get the 1dea across that the percent is a ratio out of
100 and it can be used as a proportion. We did not pursue the proportion idea that much.
Our eighth grade teachers this year said they really didn't remember anything their students
knew from our whole three chapters of percents that we covered last year. Which is
probably a good months time of struggling because they never know what to divide by
what, or multiply ... so we thought this year - well let's not even get into that. Let's
just learn what a percent is."

Q19 List and discribe any changes you made from the way you have previously taught this
content.
" ..pretty much by the book....they have a page of moving the decimal point and you
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know, they just close their eyes and move the decimal point. Whereas if they're doing
this shading (on a 100 grid) - they really are much more into it."

Comments of LES model.
Launch: "..I'm not much for story telling. ...I almost feel like the kids are sitting back
and saying I don't believe this. So my stories come in more ad lib wherever they feel
arpropiate. ..Just a short demonstration, on the overhead usually.”

Explore: "..in a regular class that is your own kind of working time and this kind
{MGMP units), this is your busiest time... because you are going around and you don't
then have the time to correct papers....do anything else. So it's much more time
consuming.”

On the use of groups: "I don't ordinarily... However they are free to get up and move
around and work together. Idon't have a problem with that. But I don't like grouping,
it's just too long and spread out... I think they're very advantageous but I think they can
be very misused too. ...usually when I make an assignment now, when they get through
I want them to go compare their answers with someone else and when they find a
discrepencey go back and work it out together. I think that's very valuable for them to
look for mistakes and I have no problem with that.”

Summarize: " after the explore...getting back together - we did some charts to
summarize such as today we did four different kinds of triangles...they measured...fitlled
in their charts and made statements from their charts."

Q23 As you reflect on the experiences you have had this year......do you feel the class has
changed? How do you feel about the class?..
"Yes, in my sixth hour, which is the one that was observed. Even though some
days they have been totally obnoxious, I am constantly amazed at some
of their test scores and how they come through at the end, I really am."

The Teaching Syie Inveniory and Student Survey of the Ciassroom at the end of the first year:

The teachers repeated the Teacher Style Inventory and 2ave the Student Surveys at the end of the fisrt y.ar.
We calculated a level for each teacher by computing how far from the "ideal " answer each teacher fell. A similar
computation was done for the student surveys.

The change in Cathy's beliefs and actions about teaching and learning are also reflected on this inventory as
there wasa +16 points movement toward the "ideal score”. In particular, her beliefs increased in a number of
items such as the value of students working together and in groups (items 4,5,10); encourages students to solve
math problems in a variety of ways (item 6); emphasizes conceptual understanding a bit more than . .mputational
skill (items 11, 13); questions require more explanations, are more open ended (items 14, 20); uses more concrete
manipulatives (items 25, 40).

Changes in the student surveys of Cathys classroom showed a positive gain toward the ideal score.
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Coach's Summary:

Cathy has made great progress during the year on understanding and using the LES Model. She has come to
value "conceptual understanding” of maihematics, what strategies are needed to accomplish these understandings - in
particular the use of concrete manipulatives and activity basc. lessons. In her Spring 1986 interview she talks about
the value of the units and transfer tasks and wishes there was more time to do such in-depth planning. She also
recognizes the value of doing these kinds of activities in the elementary grades and plans with her colleague to try to
work with the elementary teachers in their district. She has come to believe that not all concepts are of equal
importance in mathematics and that deep understanding of a few important concepts carries over into many other
areas of mathematics. She still tends to dominate the communication within the classroom. But Cathy is a person
who thinks deeply ana <arefully about her teaching. As she cortinues to teach and reflect on the exemplary
units and the transfer tasks, she will gain the confidence in herself and in the mathematics to open up her
questioning techniques to allow for more "why's" and "what if's" and to capture the intended sp.irit of the LES
Instructional Model.

HI. A Disscussion of the Second Year Intervention with Coaching.

Overview of Coaching and Observations.

In the Summer of 1986 the entire group of eleven teachers together with 7 new colleague met for two weeks
at a local middle school. The schedule was similar to the first summer. The first day was spent on providing an
overview of the Probability and Similarity Units to the seven new teachers and an overview of the Factors and
Multiples and the Mouse and Elephant Unit to the old teachers. For the remaining 9 days Lappan and Phillips taught
the Probability and Similarity units to 30 seventh grade students for two hours each day while the teachers observed.
Each teacher was assigned to observe one or two siudents during the acuvities and monitor what sense the student(s)
was making of the mathematics. That is each teacher was to view the day's activities through the eyes of a student.
In addition, discussion centered on the effect of different strategies. After the students left, the teachers engaged in a
discussion of the lessons. Questioning and communication were extensively discussed. Management and
mathematics content was not as important as the first summer. The experienced teachers, having just taught the
units during the ye.r, were keen to obscrve specific activites for motivation, questioning etc. The rest of the time

was spent on developing a common transfer task for the next year. The teachers selected fractions and worked in four

groups. They came together occasionaly as a whole group to tatk about the LES Instructional model, concrete
models for introducing fractions, etc. At the end of the two weeks each group presented their unit.

Cathy only attended the first day. She was scheduled to go to Europe for the summer. The trip was canceled
at the last minute but still she only elected to attend the first day. Later in the year when she had been working with

her colleaque (who had attended the summer sessseion) on the fraction unit which was their first transfer task, she
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commented to me that she felt she had missed quite a bit by not being present for the entire two weeks. It was
unfortunate as this was a time when the collegiality and networking was really cemented among the group . The
group reflecting, discussions and planning was a large step forward for the teachers in taking ownership of the LES
Instructional Model.

During the second year of intervention both the coaching and observations were scaled back. Only two
activities (rather than three) were observed. I decided to be there for the first activity and then for the two observed
activities ; I also decided not to give vritten comments but to make any relevant comments during our brief
discussions after class. I wanted them to believe that I had confidence in their ability to deiiver an effective lesson.
Due to aschedule conflicts we did not have any of our in depth debrivfing and planning sessions as we did in the first
year. The teachers seemed confident in their ability to teach the units and the transfer tasks (fractions and percents)
without my help. In retrospect I think I should have worked harder to have some debriefing sessions and at least one

or two written reports during the year.
PROBABILITY, TRANSFER TASK I, SIMILARITY, TRANSFER TASK II.

Cathy taught the probability unit first at the end of September and beginning part of October. I am there for
the first activity. She introduces me to the class and I make a few comments on why I am there. She is much more
relaxed and I become a part of the class; contributing to their walk-a-thon for charity and wearing green and white on
Spirit Day - the day before the Michigan State University and University of Michigan football game when everyone,
including the teachers dress in the colors of their favorite team. 1 also pass out MSU pencils and in one of the
classes one of the students discover that I am the mother of one of MSU's soccer players. Iam now a celebrity.

The class I observe is 5th hour and the students seem to be brighter than last year. The class is very well behaved,
cheerful, cooperative and have a great deal of respect for Cathy and each other.

As in the past Cathy greets me with an excuse, "it's not going well today - it's very hot and humid and there
are many interruptions for pictures ctc."

Yet, Adtivity 1 gocs very well, The desks are arranged in groups. In pariicuiar the “jottery game™ is weli
executed. She made changes from last year which kept the pace and interest up. Her modeling before and after the
drawing was a major factor in the class picking up on the unfaimess of the game. In fact the table of four boys
sitting next to me had been assigned numbers in the low thirties and as soon as the lottery started, one of the boys
commented that "If they draw a 3 on the first draw, one of us four will be the winner - we each have a one in four
chance on the second draw - the others only have a one in ten chance.”

A week passes before I go out again to observe activities 6 and 7. Cathy is much more relaxed and claims
even though she is teaching probability to fou: c'2s3es, she is not tired yet. The students are not put into groups
and she misses the chance to get the students to buy into the challenge by not having them quess which arrangements
would give the best chance of picking a red marble. The students are put into groups for activity 7 to simulate the
one-and-one basketball game. This is a bit flat and Cathy knows this. She says after class that "she did it different

in the moming and it went better, but she went back to the script for me". She said she analyzed the probabilities for
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all the situations and then went back and calculated the expected values. I told her that I thought that was a good idea

and encoiraged her to make the unit her own. '
She is much more confortable - 1th the mathematics and the flow of activities. She encourages students to

suggest ways to make the games fair. Students come to the front to separate the area to represent the probabilities.

She still tends to dominate the communication and her questions do not require much in the way of "why".

Th “irst transfer task on fractions takes place in January 1987. The unit is one her colleaque worked on for
the summer. They used both circular regions aid fraction bars for equivalent fractions. Then they used the bars to
develop algorithms. They not only use concrete manipulatives but pictures. The kids go back and forth among
concrete, picturcs, number lines, and symbols. The introductory unit on part/ whole is very good and in general, even
though this is taking more than a week on equivalent fractions (one section in the book), Cathy is very excited and
s¢ 3 the amount of understanding that the students are gaining.

The following is taken from the observer's notes, 1/15/87 :

The students were given an exercise sheet containing several problems with a fraction and
a geometric interpretation. The students were to find the whole.

1/3[7

T: "If this is 1/3, who can come up and draw a whole?"
S1. drew

#8

T: "Are there any other ways to do this?"
Two more students went up and drew the following models.

t

#12

T: " What about # 12. It is the hardest of all. Itstasts wit' 12 dots. Zan you find the
whole?"
S: "Find 1/3 of the whole first. That is 6 dots. Then you can tind the wnole."

Some of the answers ti-e students give are very insightfu’. She doesn"t seeem to capitalize on
them such as asking follow up questions or asking if the strategy w1l work on other problems.
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The transfer task is a large improvement from last year with much evidence of the LES model and much planning to
come up with the appropiate tasks, sequencing and student activities. She has the class in groups for this set of
activities. The one weakness is perhaps the explores are not centered around a "true ckallenge”. (This is true of all

the groups last summer.) Tte challenges do not ~romote enough discovery on the part of the students.

The similarity unit is not done until May 4, 1987 and the second transfer task at the end of May. However,
Cathy and her colleagues were asked to present their percent unit at a regional mathematics meetings in February.
We had brief planning sessions on some suggestions for what the message of the presentation should be. It went
well and they seemed to be pleased with being asked to share their knowledge. Both the similarity and transfer task
on percents go much be:ter than last year. But perhaps Cathy is too relaxed. Sometimes the enthusiasm is not quite
there. However, she mentions in an interview last year that she is not good with stories, but the spirit is not quite
there. The tic-tac-toe is riot one of suspense and discovery as she gives the students the numbers for the axes. This
game was much oetter last year with a real sense of discovery. It is late in the year and the pressure of not having me
in the room may be showing. She is definitely more confident of the *~aterial and in the flow of the uctivites. Her
knowledge of the scale factor is much sounder. She doesn't go for mastery on the first try, but is content to let the
concept develop naturally in lacer activities. Her summaries consist of many questions, but they usually require
either a number, answer, criterion for similarity or how to do a certain procedure. There are not many why's or

extensions.

She felt her students showed more improvement on the pre and } st tests for both units than her classes last
year. Our student test scores show that in both years the students did quite well and the gains were about the same,
but she may be using the quality of discussions and her own confidence as part of this evaluation.

SUMMARY OF THE TWO YEAR INTERVENTION:

The effect of the two year program on Cathy can be seen in both her Teacher Style Inventory and the Student

Surveys which were administered three times during the intervention. ‘the results are:

Spring 1985 Spring 1986 Spring 1987 Change
Student Survey of the Classroom: 27.02 2342 24.11 +2.91
Teaching Styie Inventory: 48 32 37 +11

Cathy started out closer to the ideal score in the Teaching Style Inventory than any other teacher in the original group

and still her improvement was substantial. Qverall there was an improvement on both instruments from the Spring
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of 1985 to Spring 1987, but that there was an actual drop from Spring 1986 to Spring 1987. Some possible
explanations for this might be that she was overly anxious to please me and answered what she thought we wanted or
drring the final year of intervention she had a chance to reflect more and wa. more sure of herself and on what parts
of the program she valued the most. Missing the second summer followed by the less intensive coaching may have

contributed to the adjustment of the final scores.

The Teaching Style Inventory: pre. interim and post with evidence from the last interview
(5/87)%
Examaning the Teaching Inventory we find Cathy moved in a positive direction the first year and then

reversed the second year on items 5, 8, 12, 18, 20, 22:

She moved in a linearly positive directions on iiems 4,6, 10, 11, 13, 14, 21, 25, 26:

She either remairded constant or changed slightly in a negative d.rections on the other items.

The LES model; grouping and whole class instruction;
In item 5 she changes her mind about the use of allowing students to work in groups. This is somewhat

mislcading since she does allow and encourages students to work together on homework etc.

From her last interview in the Spring of 1987 she says:

I: "..so when you think about teaching your units, (MGMP units), what kind of changes
did it make in your regular teaching style?"

€ "The first one I think would be we grouping. T just do not like my students in groups,
I cope with it when we do probability and similarity. A few other chapters and areas we
have covered we have worked in groups. Iam more comfortable with them working in
rows and giving them permission to go work with each other, so that any given day they
might turn their desks and work with somebody else, or go sit by somebody else, but I do
not like them sitting in groups of four or six. For me I quess I like the structures of the
rows. For the instruction time and when they are working on some of their material,
fine. So that was one big change I had to make, was accepting them in groups, and
allowing more time exploring. I'm sure I allow more time now for them to work with
each other after I have done some instruction kinds of things and I might go back bere and
have 4 or 5 kids come around me if they're having trouble, so there's more of that kind of
thing."

I: "What about the way you taught the units this year- do you think has transferred to your
teaching of any cther math content that you would teach?"

C: " Some of the grouping that I do and more of the exgloring and even when I'm using
my overhead I might try to - rather than just su:face area I wou!d cut the surface cut of
graph paper and have a transparency so they could sce rather than just talk about the squares
they could see the squares , that kind of thing."
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I: "...What are your plans for next year?"

C: "Probably try to incorporate more of these ideas into the v-ay I am teaching, most of
the areas, probably not have that much more grouping. I would group for the probability
and similarity just so tiey would have their experience, but I prefer the way I group which
is in rows and then small groups that can fluctuate from day to day."

C. "I think if your program goes on, the teachers getting involved should be more aware
of the involvement. I don't think I had any idea of the time I would be spending on it
when I first went into it."

As I read these comments in juxtapositior ¢ cach other it occured to me that Cathy may think we want
students in groups for entire lessons. That was not necessarily our intent; we put students into groups in the
summer for the entire time - we had 3 or 4 s.udents to a table. But the expivr part of the LES model is the only
part that is necessary to have groups. Most teachers find it more convenient to leave them in groups for the entire
unit. Still I think she misses the true intent of the group work in the explore; that is, having students work
together on a challenge, share or construct strategies and conclusions. She does not comment on the Launch or

Summary.

However, there is evidence that she values grouping on th seaching Style Inventcry:

In item 4 she went from a strongly agreeing with "students frequently work together on
assignments” to a very strong agreement with this item in the end. On item 10 she went
from a strong wreement with “the furniture arrangement is the same for every math lesson”
to on the post strongly agreeing with "the fumiture arrangement varies according to the
lesson”. Initem 18 she went from very frequently using the "whole class instruction" as a
strategy to frequently and then back to very frequently. Also in item 35 she when asked
what percent of the homework assignment is completed in class by most of the students
and what percent is begun in class but finished at home , she went from 80% to 50% on
the first and 19% to 49% for the latter.

This might be interpreted as more time in class is spent on group-type activites and discussions
rather than homework sheets of drill and practice, possibly reflecting the LES instructional model
of the MGMP units.

Finally, she claims the units are too long to do in one stretch.

C: "I would rather do probabiiity and similarity closer together and then maybe at the end
of the year go back and review some of these ideas.” ..."In both of these units I would
really love to see them introduced in 6th grade - the first four activities and then pick up
fror that and ...do a quick review in 7th grade and extend the units. I think it would be
much more beneficial."..." think they (students) get tired of this kind of learning too,
expecially to start with because they're not used to it at all, and they are more comfortable
with an assignment, a grade, they know where they're going, and their parents are in many
cases more comfortable with that. So there's a whole new ball gamc here, that you have o
cducate the kids into working this way."

rele . ives:

In item 25 on the use of concrete manipulaives she goes fro.n seldom, sometimes, to
frequently. Foritem 40 on the pre MCMP she lists compass, protractor ruler, and
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caculator as her manipulatives and on the post-MGMP in additon to these she adds solids,
cans, boxes, models.

This is supported in her comments from the last interview:
I "..How well do you think it went (transfer task on fractions)?"
C: "Very well. I would like to start that even earlier in the year. The kids enjoyed
making their fraction bars. I think if we did it again rather than have them try to fold it
we would actually have them marked out, because as they got to the smal’er ones it was
very difficult to have them fold like the 9th or 12ths and then try to have them compare
that to the 4ths because just in the folding the construction paper, the folds would use up
some of the material, so none of it worked out quite the way it was supposed to. ... they
did a good job on it, but none of us can fold construction paper six times and get good
sharp creases.

I: "When you think about the two Transfer Tasks that you did this year, what kind of
changes did you make in the way you previously taught the units, say 3 years ago?"

C: "With the fractions I think before I simply assumed they knew what fractions were.

We didn't try to draw fractions. If Itaught 1 3/4, I assumed they knew what that was. So

I spent a tremendous amount of time developing the idea of a fraction this year compared to
what I had done other years, equivalent fractions, the same way, using he fractions bars, so
there was much more hands on for them and that basic understanding of fractions. When
we got to the adding, subtracting, multiplying, dividing , we went back to the book and did
more of the way I've always done it.

in 1 ving:

Initem 6 she moves in a positive direction “-om "I encourage students to solve a given
math problem the way I have demonstratea. toward " I encourage students to solve math
problems in a variety of ways."

Initem 11 she also moved in a positive direction from "In my math class I emphasize the
basic computational skills three/fourths of the time or more." toward "In my math class I
emphasize concept development three/fourths of the time."

Initem 13 she moves in a positive direction from "Understanding the rule or procedure is
not critical” toward "Understanding why a given ruie or procedure gives the correct answer
is important."

Initem 14 she moves in a positive direction from "Almost all my answers can be answered
with yes, no, or 2 number." toward "Almost all my questions in math class require the
students to give explanations.”

In the above four items she started in the middle and went one step toward the positve directions.

Items 20, 21 and 22 cover the use of instructional strategies. In item 20 (Posing
open-ended challenges) she went from sometimes, very frequently, and finally to
frequently. In item 21 (Gathering and organizing student responses) she goes from seldom
to frequently. In Item 22 (Encouraging analysis and generalization) she went from
sometimes to frequently and back to sometimes.

During the two year intervention Cathy's awareness of conceptual understanding and its role in the
curriculum increased. This is supported in the following comments from the May 1987

interview:

I: "What are the bit ideas in 7th grade math?”
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C: "I'd like to see kids being able to utilize some of the skills they've uszd and apply them
more rather than just rote leamning - I would say applications.”

I: "Compare the level of functioning and potential capability of your mathematics students
in the following categories: memory, skills, concepts, problem solving, applications,
generalizations.”

C: "I think it's closer, I think they are closer to their capability but I think they're all still
below, and especially in being able to generalize and do the application. They are just sc
used to wanting to do a whole page of adding and then needing more instruction to be able
to apply that maybe some place else.”

I: "How important is drill and practice?”

C: "Depends on the concepts that we're covering. We're doing surface area right now and
we're going to do - if you want to call it drill - we're just going to do a lot of problems and
take the thing (solid) apart and see the sides. As far as sitting down with a drill sheet of
adding, no, but if you're talking about doing several or many problem of a certain

variety, yes in certain instances. I think they need that reinforcement.”

She seems to confuse spending a lot of time on conceptual understanding of surface area with
practice finding surface with giving the students the formula and lists of problems to finish with
no motivation for where the formula came from.

I: "On the (first) Transfer Task what content did you choose for your first Transfer Task?"
C: "Fractions.”

L. "Why?"

C: "They don't seem to remember any of this material they have learned in the 4th, Sth,
and 6th grade, and we are very concerned about the time we have to spend going over
things that originally assumed they knew. We have found out that they really don't know
much about fractioas at all."

I: "They don't have much of an understanding?"

C: "No. Absolutely very little understanding of what a fraction is and what it constitutes
and what makes up a fraction.”

I: "What was your goal for the Transfer Task?"

C: "To have them have a good understanding of a fraction - how a part relates to a whole."
I: "..when you get to the computational kind of thing with fractions, once you felt they
had the understanding of what the concept was all about, then they could also go back..”
C "If we were adding mixed munbers 2 5/6 and a 1 3/4, we might get the 3/4 and the 5/6
and put those together so they know it has to be more than one - a few examples like that.

I: "How do you know when your students understand the mathematics content?”
C: "They retain it for a much longer period of time, and they can talk more knowledgeably
about it and are more comfortable discussing it."

I: "What motivates your students to leam content?”

C: I would think for those that care, the grades and their own personal success - the desire
too know."

I: "Has that changed across the year in your class?"

C: "I can think of a few students that might have changed where if they had a D to start
‘vith and realize that they're capable of doing A work - I have one boy who went from aD
the first marking period to an A and that's quite a change for him and he wants success
now. I think, too, we have a tremendous range in our 6th grade classes as far as what the
teachers are teaching. Some of them don't like to teach math and so some are coming in
with very little background from even 4th, 5th, and 6:h grade classes as far as what the
teachers are teaching, and once they can get going they can really start flying. So there are
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alot of different causes that I think would apply.”

C: "Again we're dealing with 160 kids and I think most of them enjoy coming to school
whether it's for friends or classes or whatever it is, and most of them cooperate pretty
readily, but you always have some that don"t”

I: "Soit's not that you have a lot that really hate mathematics?"

C: "Oh, no, I think most of them enjoy coming to class."

We don't have any information on the kinds of reflection and planning that Cathy was involved in
prior to the MGMP. However, there is evidence in her interviews that she was able to reflect on
both the transfer tasks and suggest changes for next year. Some of this occurred in her discussion
of fractions (quoted earlier in the summary). The following comments further exemplify her
ability to reflect on har teaching and students' leamning:

I: "What about your ,econd Transfer Task? What content did you choose?"

C: "The percent unit that we did last year."

I. "Why did you choose it?"

C: ""Well we felt that the 7th graders really didn't learn much from the whole month we
spent on percents when they got to the 8th grade. I asked an 8th grade teacher this year if
she could tell any difference because we had only used a percent unit for about 3 days last
year and she didn't really see that they knew any more or any less than they had if we spent
a whole month on it.”

I: "Great. So did you want to make it a little bit longer this year?"

C: "Next year I will definitely make it longer and do more application and I'm sure I'll use
the grid. I like the end of our percent unit where we shade in percents, where they are
figuring out the part of 100 and then changing that into the other percent. So I will

extend that and do some story problems in there and probably try to extend that quite a
bit."

I: "...Suppose we were all going to do a Transfer Task on decimals hat would be the first
thing that you'd think about?"

C: "What they are thinking a decimal means to start with, and then I would try to get the
idea across maybe similar to fractions that it is a part of a whole thing, and get some of
that equivalency in there to 100th and 10th. 30 that the decimal itself has more of a
meaning and they realize they're dealing with a fraction.”

I: “And what kind of materials would you think about looking at?"

C: "I guess I would start looking for some of the resource materials available, If I can't
find something, see what I could come up with . I'd have to sit and ponder a bit. I would
love to do a unit on graphing, getting into more of the statistics. I think the kids need to
know how to read visuals.

I: "What was most helpful to you in terms of planning for and teaching the units in the
transfer tasks?"

C: "OhTwould think (the coach) helping us get some of the materials organized and
keeping us on track with where we were going with it."

I: "Was that (coach's feedback) different this year than it was from last year?"

C: "No, of course there wasn't as much this year because she wasn't here as much. She
just was really very helpful in critiquing some of the things you do and giving you
guidelines or suggestions for a way you might do it the next time.

I: "What about being observed because I'm in charge of the observers?”

C: "Oh, I don't mind it so much now. Idon't ..«e the tape recorder going when I'm
having class. It gets me more uptight than having two people sit there."
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Leadership:

Cathy realizes the need to coordinate the curriculum across several grades and she refers several
times about wanting to help the elementary teachers. She does not talk much about the higher
grades; perhaps it is because she was once an elementary teacher and feels more comfortable
working with these teachers. She also suggest that more units like the MGMP units be written
for elementary teachers.
C: "There is such a lack of basics in the students we're seeing that I would really try to get
some units into elementary school and stress to those teachers thai they don't maybe need
to follow their textbooks quite so closely."

Postscript: She and her colleague have presented workshops on their percent units. Since the end
of the project they have been working with tne elementary teachers in their district. Cathy has
talked with me about the possibility of doing consultant work. She has also incorporated two
more of the MGMP units into her classes.

Cathy cites the following characteristics as ones she wants to see in her students:

"Enthusiasm and a desire to learn about math, and I don't care that they're so especially
bright with it but if we can keep them enthusiastic about what we're doing and turned on to
what we're doing I think they'll learn a great deal more.”

In her survey concemning the statement: "My basic function as a math teacher is to
convey my knowledge of math to the students in a direct manner.” she went from a
strongly disagree, to a strong agree, and finally back to a somewhat disagree.

Later in the interview:
"I try to work on manners, incidentally. Ilike them to have a concern for others. If
somebody's out for an extended illmess we might send a card, and take the time out
in math to just sign it, and just be aware of others feelings, and I think 7th graders need to
start being a little more aware of their potential for hurting other peopie, and I think it can
be a real problem for junior kids, dealing with all these changes. So we don't stress it but
it's always there.” N

"] feel I've been hired to teach math and maybe that should be my number one priority. 1
am sure down deep I don't feel it is, but how I deal with these kids for me is going to be
number one.”

Cathy started the program as a very good teacher, one of the best in the original group. She also views herself as
being an effective teacher. Throughout the project she struggled with the pressure of teaching two new units and
having 1o create and teach two transfer tasks. This involved a change in her usual teaching style and a change in her
views on conceptual learning in math. Often umes she became frusted and exhausted trying to do this for 6 different
classes. The frustration and fatigue maybe because she wanted so much to be perfect. That is what she thought we
expected or perhaps she expected it of hersclf. She is a deep thinker and a very caring human being. During the
secend vear she became more comfortable about the project and how she was going to teach the units. A decper

understanding of the units and the LES model of instruction may have been gained had she been able to attend the
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second summer workshop or if I had pursued a more intensive coaching role the second year. It was also during the
summer that many of teachers acquired the lanquage needed to talk about the model and student leamngs. The one
area I wish I had been able to help change is for her to take more risks in her communications with the students - in
particular to use more open-ended challenges, more asking " why" , and extending students’ strategies or persisting
longer with wrong responses. She has gained a deep , and I think lasting, understanding of what it means to teach
for conceptual understanding. I don't think she will ever be content to just teach the book's three chapters on percent
or that she will assume her students understand fractions. She has also begun to extend this kind of thinking and
planning into geometry, measurement, and statistics. Furthermore, she is willing and anxious to share her
experiences with other teachers, and take a more active professional role in mathematics education. There is one
thing that Cathy brought to the project, which we had no influence over, and which many teachers never achieve, and
that is her ability to make every student in her class feel important; the respect and caring on her part and on the
students’ part is genuine. A certain kind of happiness - the kind that comes fror.. contentment with feeling good

about yourselve permeates the room.
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Marsha Wilson: An Uncoached Teacher

This is a case study of Marsha Wilson, cne of the Middle Grades Mathematics

Project's uncoached teachers. The report is separated into four sections: 1.) A portrait
of Marsha Wilson's classroom instruction prior to the MGMP's intervention activities;
II.} A summary of her instruction of the MGMP Probability Unit and one Transfer Task during
the first intervention year; 1ll.) A summary of her instruction of the MGMP Probability
Unit and one Transfer Task during the final intervention year; and IV.) A discussion of the
changes in Marsha Wilson's mathematics instruction across the project. Marsha taught the
MGMP Similarity Unit in her classes for two years and implemented three other Transfer
Tasks, however, these will not be discussed in this document for two reasons: First,
her instructional mode did not change significantly from Unit to Unit or Transfer Task 1 to
Transfer Task 2 across each year; and, the data used for this case study was selected
because it represented her typical instructional mode during each period. The inclusion in this
case study of all the observational, interview, and psychometric data gathered on Marsha and
her classes would result in a case study of unreasonable length.
ilson' room Instryction Pri roj ntion

Marsha Wilson had been teaching middle school mathematics for 22 years when
she joined the Middle Grades Mathematics Project. She has both a Bachelor's and a Master's
Degree in Mathematics Education. Her school, Arborville Middle School is situated about 40
miles southwest of Michigan State University in a rural/small town district. Most of the
families of the 750 students attending the school are from the lower-middle class to the
middle-middle clacs--and most are caucasian. Marsha's classroom contains 25 individual
student desks arranged in five rows. During a math lesson Marsha might have the students
focus their attention on the overhead projector screen and then slightly turn their desks and
continue the lesson at the chalkboard. This seating arrangement permitted this to occur with a

simple 90° tumn to the right. The following is a diagram of her classroom:
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The classroom contains several cabinets holding a variety of manipulatives,
supplies and games. There are cardboard boxes under the study carrels in which more
supplies are stored. The overhead projector sits on a table facing the front of the room
next to Marsha's desk. A podium is placed at the front of the room near iha hallway door.
This is used by Marsha for taking attendance and makiny announcements at the stari of the
class and for checking assignments at the end of the class period. The bulletin board is used
for mathematics posters and student papers. The chalkboard at the side of the class is used
by Marsha along with the overhead projector and coritains a large grid for graphing activities.
To the first time observer this classroom appears to be an environment that would provide

students with many opportunities for the students to become actively engaged in learning

mathematics.
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Marsha Wilson taught one seventh grade mathematics class and fuur eighth grade
classes (pre-algebra and general) during the first year she was observed. During the
second and third years of her pariicipation in ihe projeci she was assigned iwo ciasses of
advanced sixth grarie students, two advanced classes of seventh grade students and a
class containing eighth grade students who had difficulties learning math. The classes
selected for tie project's direct observations were the sixth grade advanced math classes.

During the first year, her seventh grade class was observed. In general, the students
in Marsha's classes were well-mannered, orderly, and complied with Marsha's requests.
When asked what motivated her students to learn mathematics Marsha replied,

"Sometimes the teacher's approach. If she likes what she is doing,

then the children are going to see it. Ifit is not too boring, math can tend to get

boring --that turns children off. A positive atmosphere, where it is fun to be in

math class. not where somebody is hollering at you because you're not'doing

something right. | think if you can remove the fear of failure you tend to

motivate the child more.”

(1/8/86)
In the interviews conducted with Marsha throughout the project she expressed a concern
for the emotional and academic well-being of her students. C!assroom observations
portrayed Marsha as a soft-spoken, pleasant and reserved teacher who did not raise her
voice to the students. The rapport between students ar. * ieacher as recorded in the classroc:
observations was one of mutual respect and liking.

The flow of classroom activity in Marsha's seventb 5.ade mathematics class
varied from day to day depending on the mathe.aucal objective and task. For example,
when Marsha introduced a unit on geometry most o1 an entire math period was spent in
a consideration of the characteristics of shapes and their definitions. The students took
notes from the overhead projector which they kept in their notebooks. On another day the

students spent most of the class period watching a filmstrip on the metric system. On a

third day the students worked togetrer in small groups on different metric activities.
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In spite of the differences in the classroom activities, some common routines had been
established in thie class. For example, Marsha began every math class by taking attendance
irom the podiuim at the front of the room and asking the siudenis fo ideniify those ciassmates i
who were absent. This was followed by a brief description of the math lesson for the day. 1
The description frequently included a statement about the tasks the students would work.
During the direct instruction portion of each lesson Marsha required the students to copy
nctes, diagrams, anc drawings in their math notebooks. These notes were collected, scored
and returned to the students. Finally, when the students were given their assignment they
were expected to spend the rest of the class period working on it. They usually finished
early, but when they didn't they worked on their task until they were dismissed. At the end
of each period Marsha stood by the classroom door and collected the daily work frqm the
students as they left.

Marsha's instructional mode included a period of about 10 to 15 minutes of direct
instruction with the remainder of the time given to the lesson assignment or checking the
work. Direct instruction was teacher-led with students copying notes from the cverhead or
chalkboard. During the lesson assignment pericd the students either worked together or alone
on a math task. Marsha monitored the students as they worked, however, this activity was
primarily to keep students on task instead of checking for their understanding of the concepts
or ideas or challenging their thinking about the mathematics in the task. At the conclusion of
the period (usually with five minutes left) the students checked their daily assignment and
resolved any problems they might have had with the daily task. After the assignments were
checked Marsha usually gave the students a preview of the next day's lesson.

During the direct instruction portion of the lesson Marsha's attempted to engage the
students in mathematical discussions or dialogues, however, in most instances direct

instruction was best characterized by Marsha presenting the students with information
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or demonstrating a mathematical procedure. While she e -agec c‘udents to respond

to her quastions, she usually settled for single-word answers and did not require more
complete explanations. The stucents were at times encouraged to offer their opinions during
the direct instruction period, however this was not frequently observed. The following
selection frorn the set of observations of Marsha's class prior to the MGMP intervention
illustrates the typical pattcrn of communication between studeits and the teacher.

8:14

Ms. Wilson has a filmstrip on the metric system for tite students to
watch today. This will serve as an introduction to a unit on the metric
system. She tells them, "We are going to do meters, liters, and grams
today. This film strip is all about the metric system and where it came
from. We will learn how to measure volume like you did yesterday, but
we'lldo it in the metric system.” Ms. Wilson shows the filmstrip.

8:30
The filmstrip has ended and Ms. Wilson begins the lesson by questioning
the students.

Ms. Wilson, "Where did our standard of measure come from?"

A student responds, "France."

Several students say, "Great Britain."

Ms. Wilson, "How did they do it? Did they just pick up a stick?
What did they do?"

The students tell her, "They used a foot."

Ms. Wilson, "Right. The measure of the King's foct. What did they do
when they wanted to buy a yard of cloth in Great Britain?"

A student tells her, "You would measure the length of your arm.”

Ms. Wilson asks a girl i the classroom to stand up and hold her arm up.

She does s0. Ms. Wilson also holds her arm up next to the girls arm

to compare their lengths.

She _cks the swdents, “So, whose store would you go to get a yard of cloth?
Her store or mine?

The students tell her, "'four store because you would get -~ re."

Ms. Wilson asks, "How did tt 2y get the metric system?"

A student tells her, "They measured from the north pole to the equator.”

Another student says, "They call them by some Greek names.”

Ms. Wilson ignores this comment &i.d continues her line of questioning,
"Was the mez.surament very accurate?”

A studer ! tells her, "No.”

Ms. Wilson, "V."y?"

A student, "Because it kept moving."

Ms. Wilson, "What did they do then?"

A student, "They used the sun, -- no a light ray."

Another student, "They used a ray.”

Ms. Wilson, "They used a light wave. A light wave from a certain element.”
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The patterns of interaction in Marsha's classroom across the set of observations
remained fairly consistent. She asked the students quzstions that related to the
inathematical content of the lessons and expected to get certain answers from them .
Students who initiated unexpected questions received either minimal or no response
from Marsha.

Marsha completed a Teaching Style Inventory (Survey) prior to her work in
the Middle Grades Mathematics Project. Two of the items related to the nature of the
cornmunication patterns the teacher helieved were typical of her classroom instruction.

Marsha responded to the items as follows:

2. When students have trouble, | ask them leading questions t

.2

_X_3

4

When student have trouble, | explain how to do it 5
and,

14. Almost all my questions in math class can be answered 1

with a yes, no, or a number. 2

_X_3

Almost all s questions in math class require the students 4

to give expianations. 5

Marsha's responses on these items were reflected in her classroom practice as observed in
the observations.

Marsha used a variety of strategies to organize the . .udents and the lessons.
Students were allowed to select their partners or groups for acitivities that required
collaboration. She did not hesitate to move students to other desks who were 1ot
Faying attention during the lesson or who were not working we!l with their groups.
Marsha kept a chart near the front of the room on which she had tt » names of student

helpers for the week. These helpers were given the tasks of handing back corrected papers to
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students, passing out materials and worksheets, collectirig assignments, and making any
needed trips to the school office for supplies. There were times during the observations
when Marsha did n. have the necessary materials ready, however, this was not a
continuous problem. The following is an observation of a day in which Marsha's students
worked in groups on separate tasks. At the start of the class she tells the students what
they are expected to do.

8:13

Ms. Wilson says, "Today we are going to do a lab. | am going to give
each group a deck of cards, and each group will have to
choose which cards in the deck they want to work on.
We will be doing the outside activities tomorrow. | have a
box here in th~ “ont of the room with metr.> shapes in it, and
here is a box w- h graph paper and here are .. 1ot of boxes
that are marked with whatever is inside. If your project
on the card calls for a certain kind of material you can coms
up here and get what you need. There are compasses, protractors,
string, and construction paper in the cabinets by the door.”

She continues as the students listen, “We are going to be working in groups
today. | would like you to work in groups of 2 or 3. You can work
alone if you wish. You wiil be answering eight questions for each of
the activities you do on this sheet." Ms. Wilson holds up a half sheet of
paper with 8 general questions on it and reviews possible answers
to the questions.

All the students are paying attention to L's. Wilson.

8:18

She continues, "I would like to have a sheet from everybody who works on
the activity, not just one from each group. Each activity has
a number on it and a name.” She l.olds up an activity card and
points to the number and name. She tells the students, "Would
you group your chairs into groups now."

The students quickly start forming their working groups as Ms. Wilson
hands out the deck of cards to each group.

The teacher's directions were understood and quickly followed by the students. For the

remainder of the period Ms. Wilson circulated about the room helping groups with materials

or answering their questions. The students assumed a great deal of responsibility for

organizing the lesson.
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The Teaching Style Inventory contained two items which related to the
teacher's perceptions of how she organized her instruction and the students. These two items

and Marsha's responses are:

4. Inclass, students frequently work together on

—t

assignments. 2
_X_3
Students seldom work tegether on assignments 4
in class. 5

and,
10. The furniture arrangement is the same for every math 1
lesson. .2
__ 3
The furniture arrangement varies according to the _X_4
lesson. -3

Marsha's responses on these items were confirmed by the classroom observations
prior to the MGMP's intervention. She grouped the students for about half the assignments

and she changed the furniture arrangement according to the lesson.

The content and tasks that were observed in Marsha's seventh grade mathematics
class were conceptually and algorithmicaily oriented. While Marsha valued her students
understanding of the mathematical concepts or ideas, evidence from the observations
indicated her approach was more one of telling the students some rules or patterns for
finding answers to their math problems. The following example illuz‘rates Marsha's
algorithmic approach to the problem of naming the area of the following rectangle.

Ms. Wilson tells the students, "We have a rectangle like this, and we are fo
find a name for the area.”
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She continues, "We have a 4 by 3 and an m by m --and 3 times 4 and m times m

is how many? How many m's do you have there?"

The students respond in unison, “Two."

Ms. Wilson, "So, what you have is like 3 times 3 is what?"

I'YH

The siudenis respnd, "Nine.”

Ms. Wilson, "So, that's like 3 to the second power, and so m times m would be

what?"
The students, "m-squared.”

in this observation segment, which was typical of her mode of direct instruction, Marsha

seemed more interested in kaving the students see how the corrrect answet could be cbtained

than in having them understand the problem or the mathematical concept.

Eight Teaching Style Inventory items reiated to the teacher's perceptions of the

mathematical content and tasks. These items and Masha's responses to them are included

below. Observations in Marsha’s classroom prior to the MGMP intervention reflected

Marsha's responses to the survey items below.

6. | encourage students to solve a given math problem
the way | have demonstrated.

| encourage students to solve math problems in a
variety of ways.

7. | present a math concepit first then illustrate that
concept by working several problems (deductive).

I present the class with a series of similar problems,
then together we develop concepts and metnods
of solving the problems (inductive).

9. When | teach a new topic, | spend a good deal of .he time
(1/3) trying to teach students to use similarities and
differences between new and previously learned math
ideas.

New topics are generally taught with limited reference to
previously learned math ideas.

11. In my math class | smphasize the basic computational
skills three-fourths of the time or more.

In my math ¢lass | emphasize concept developmer:
three-fourths of the time or more.
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12. | seldom change my approach throughout the semester 1
(such as lecture-discussion, discovery, etc.) 2
3
1 change my approach frequently (from discovery to _X 4
direct telling or from another msthod to something __5
different) throughout the semester.
13. Understanding why a given rule or procadure gives the 1
correct answer is important. _ 2
_X_3
__ 4
Understanding the rute or procedurs is not critical. 5
16. 1 usually use a game, story, or challenging problem 1
to provide & contex* for a new math unit. 2
3
1 usually do not use use a game, story, or challenging _X_ 4
problem to provide a context for a new math unit. 5
17. | usually start a new math unit by giving examples and 1
showing students how tc work them. _X 2
3
1 usually do not start a new math unit by giving examples 4
and showing students how to work them. 5
While Marsha tried about half the time to emphasize mathematical concepts, her thoughts
about mathematical instruction emphasized demonstration or procedural modes which would
be mo:e representative of computationally orientated instruction.

In summary, after observing her classroom instruction and several informal
discussions prior to her involvement in MGMP intervention actwvities, it appeared to me that
Marsha was a very good middle school mathematics teacher. Her knowledge and enjoyment of
mathematics was communicated to her students in the presentation and tasks of each lesson
that was observed. Her respect and liking for all students and expectation for their math
achievement and positive attitudes towards mathematics was conveyed ir. the communication

| which occurred in the class as well as in informal discussions.
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L. Middle Grades Matl ics Project: The First | ion Year

This section of the case study of Marsha Wilson summarizes her project-related

activities duning iina first semester of the first year of ihe MGMP intervention. it includes an
overview of this period, a summary of the MGMP Probability Unit, a summary of the first
Transfer Task, and a conclusion which considers Marsha's implementation of the LES
Instructional Model. The Similarity Unit and second Transfer Task which took place during the
second semester will not be discussed because these project-related activities did not have
anymore change Marsha's instruction than what had already been accomplished by the first

semester's project-related activities.

Qverview:

During the summer Marsha participated in the two-week MGMP workshop/training
session. At this time she 1) listened to an overview of the Probability and Similarity units
that would be taught to two groups of seventh and eighth grade students; 2) observed the
teaching of these units in a classroom setting; 3) participated in the discussion and feedtack
sessions after the daily instruction; and 4) read some of the readings distributed
during the workshop. Marsha thought the overview of the MGMP units on the first day of
the workshop was very helpful because as she watched the students she thought about how
she would teach the same unit in the fall. She liked observing the teaching of the units to
a class of students. Commenting on this she said,

"l think that was great--observing the teaching of the unit with the

students. | think that is really necessary. But | think as observers

we needed to know what to ook for. | think when the observers

know what to look for they would know how to do the discussion,

which would have been more meaningful to me than it was.”

(1/8/86)
With respect to the discussicn and feedback sessions after the daily instruction, Marsha

didn't think they helped her to become smarter about teaching the MGMP units she observed.

Her reaction to the discussion and feedback session was,
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"l didn’t know what to look for and | didn't know what to discuss.
Sometimes | thought we discussed things that were irrelevant.”
(1/8/86)

Marsha didn't think the readings selected for the teachers were very helpful to her. Her
reactions to the readings inciuded the need for them to have more structure,

"They didn't help me alot. | think there should be a litlle more

direction (from the staff) to them. | felt they were handed to me

as something extra to do. If we could incorporate them into what

we would be doing they might have been more meaningful.

If | knew the purpose for reading them, like if they were for my

own entertainment or for something that might add to my skills,

then 1 would have been more inclined to read them. The way |

read is when | have a reason for reading."
(1/8/86)

Marsha Wilson's classroom had not changed since the observations made
in the previous spring. The students in the class selected as the proiect's target class were
advanced sixth graders who left their self-contained classrooms once a day to atte..d
Marsha's math class. Marsha worked with them this year to prepare them for a special
pre-algebra class she would teach in the seventhi arade. The students are above average in
intelligence, very inquisitive, and eager to learn. They are a ciosely knit group of children
who work together very weli. The only difference in the classroom routines was this year
Marsha provided the students with math folders they kept in the room. She said she borrowed
this idea from the MGMP Summer Workshop session and found it worked out quite well as a

way to help her better organize the materials and papers for the class.

Iﬁacmﬂﬂ the MGMP E[Qbabil:m Jnit:
Marsha completed aciivities 1 through 5 by mid October. She stopped the
unit at this point to work a few days with the students on statistics. She gave them

a list of vocabulary words they discussed and had some activities where they collected
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and analyzed data. Marsha noted the students easily understood the ideas of the first five
activities in Probability Unit and thought that activities 6 through 8 would go quickly
{according to her each activity would likely take one day). She said she cut out some
games and parts of activities that seemed repetitious for the students, she feit they did
not need to do all the activities in order to understand the ideas that were being
represented. After observing activities 6 through 8 | felt the students knew what they
were expected to do for each *ask, however | was not convinced they undertood why
they were doing the activity. | don't think they fully grasped the concepts underlying
the activity.

During the LAUNCHES for activities 6 through 8 Marsha followed the script
too mechanically as she sei the contexts for the activities. She appeared very uncomfortable
when teaching the activities which gave the impression she lacked enthusiasm for either the
activity or the underlying mathematics. Although she involved students in the 'aunches by
questionirg strategies, they continued to have the lecture-demonstration orientation which
typified ner instruction prior to the project's intervention. The launch from the observation
of Activity 6 characterizes Marsha's instructional patterns in the Probability Unit.

9:00

Ms. Wilson tells the students, "All right, today we are going to have a

story about a princess, a dragon, and a peasant. The princess is falling

in love with the peasant. Her dad, the king, doesn't want her to marry

the peasant, he wants her to marry a prince. They have a big argument

and the King finally says, ‘| will put you in a room in the back of the

durgeon, and if your peasant can find you-you can marry him. If he

can't find you there will be a dragon there.! Now class, which room
would you choose to be in?"

(insert reduced copy of maze 1 Act. 6 without grid)

The students say, "B."
Ms. Wilson, "Why?"

17
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A student tells her, "Because there are more ways to get in to B.”
Ms. Wilson, "Would anyone chuose a different room?”

Nobody responds.

9:05

Ms. Wilson, "Let's analyze the situation. Here we have a grid and that can
help us make our choices.” She has a 6 by 6 grid on the overhead
projector.

(insert grid on Maze 1 Act. 6)

Ms. Wilson continues, "On this grid he has three choices. He could go here,
here, or here. If he chooses the top choice or the top path, what
would he do?"

A student says, "He has two choices left.” ‘

Ms. Wilson, "If we had a dice game we would roll the dice -- it is like dungeons
and dragons. What could you do?"

9:06
All the students are paying attention -.d followirg the teacher.

Ms. Wilson, "We can divide it in half and put our A here and our o here.
Now in the middle choice, where can ie go?

The stuc'znts, "All in B."

Ms. Wilson, "Right. Now, the bottom: half--where cc.1 he go?”

A student, *Well, one path goes into 8 and two paths go into A.

Ms. Wilson, "How can we divide it up so that it would work?"

A student, "Divide it up into three sections.”

Ms. Wilson, "If we divide it up into three sections how can we label them?"

Another student tells her, "B, A, A."

The grid is divided in the following manner:

(insert the completed grid of Maze 1 Act. 6 from
answers in the back of the unit)
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9:09

Ms. Wilson continues, "What is the probability of getting into room A? Give
me a denominator. All of my fractions have to have the
same denominator.”

A student says, "Thirty-six.”

Ms. Wilson, "Right, how did you get that?"

A student, "I multiplied 6 by 6."

Ms. Wilson, "The reason he multiplied 6 by 6 was to give him thirty-six
squares like we have on the grid. We could have just counted
them. Now, how many As are there?*

The students, "Fourteen.”

The teacher, "How many Bs are there?”

The students, "Twenty-two."

Ms. Wilson writes on the overhead projector:

- 14
P (A) 35
- 22
P (B) 36

As Ms. Wilson questions the students she waits a while so that most of
the students have a chance to respond. In other words, most of their
hands are up before she calls on a student “~- an answer.

Ms. Wilson says, "Right, so what is the most probable?"
The students tell her, “B."
Ms. Wilson, "Al! right, now you would choose that route.”
(11/21/85)
Marsha's presentation of the second Maze ‘1 Activity 6 was the same as the one above.

Although she involved more students by waiting for most of them to respond before she

callea. a student she d:d not provide many opportunities for them to work the mini-
challenges on their own.

When the students were engaged in the EXPLORE phase of an activity
Marsha usually acted as a monitor or facilitator as they worked, she did not pose additional
thought-provoking problems or questions for consideration. Marsha's primary instructional
goal for this phase seemed to be one of letting the students gather the data, rathe: than to
think about the ideas behind the activity. A description of the exploration in Activity 6

illustrates how Marsha guided the students through this phase.
9:28

‘ 129
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Ms. Wilson, "You have two hats and four marbles, two red and two white.
What are the possible number of different ways you could
arrange them? Think about the different ways we can arrange
four marbles in two hats, What can we do here in the first one?"

Ms. Wilson has a transparency of Act. 6-1 (Which is Best?) on the overhead
projector.

(insert Act.6-1, --reduced--Which is Best?)

Ms. Wilson continues, "We can put one red one and two white ones in one
hat. What is the possibility of getting two red ones and two white
ones?" She tells the students that if they had two red in one hat
they could have two whites in another hat. In hat #1 they could
have two reds and a white and in hat #2 a white."

Ms. Wilson set up problems #1, #2, and #3 for the students on the
overhead. She tells them she wants them to work through #4 and
#5 on their own. She gives them a moment to get started.

9:32

The students just started or #4 when Me. Wilson interrupts them.

Ms. Wilson says, "All right, let's get started on this. What would be another
one for number four?”

A student tells her, "You coutd put all of them in one hat.”

Ms. Wilson, “What about down here?" (She points to #5}

A student, "You could put a red and white one in hat 1 and a red and white one
in hat 2."

(11/2  '5)

During the explore phases Marsha never let her students "struggle” with a mathematical
problem or challenge on their own. If they had difficulty she would help them with the answer

individually or she would stop the ~ «plore phase and work with the whole class.
The SUMMARY phases of the activities usually included the presentation




184

of data the students collected during the explore phase and a brief discussion of the outcomes.
Although Marsha talked about some of the ideas included in the unit, she did not focus the
students' atiention nn the bigger mathematical ideas embedded in the unit. On most occasions
Marsha ended an activi’y at the end of the class period, this usually resulted in the summary
phases of the activities being seriously curtailed. An example of this type of situation

occurred in activity 6. The students were given five minutes to analyze their five different

area models which had already been completed as a group (Worksheet 6-1). Since several
students had difficulty with the .ourth area model Marsha called the everybody's attention

to the front of the room and began to summarize the activity.

9:40

Ms. Wilson, "Let me talk about this one (number 4) where we had to
cutitin half. Hat 1 and Hat 2 works pretty good. Now'.
how am | going to divide up eighteen pieces into four pans?”

A student explains, "You have to take the first row and cut the second
row in half."

Ms. Wilson, "So, we could have 4 1.2 squares in each of the four parts.
Sc, what is the prooability of getting a white? We stil' have
36 pieces. What's the probability of getting a 'white? it must
be 9/36. Then what is the probability of getting a red?

The students answer, "9/36."

Ms. Wilson, "All right, let's go on to number five. What did you get for that one?”
A student tells her, "18/36."

Ms. Wilson, "What did you get for problem 37"

A student says, "12/36 and 24/36."

Ms. Wilson points to problem 3 and tells the students, *If you had this
arrangement you weuld have the greater probability of drawing
a white masble. Now, because of the time | want you to just put
your papers in your folders.”

The bell rings and Ms. Wilson dismisses the students.
(11/21/85)
The activity ended witnh the ringing of the dismissal bell. Marsha did not
review the outcomes or ideas with the students on the following day. This was the usual

instructional pattern she had established for teaching of the Probability Unit.
When asked to identify the changes she made in her usuai instructional styl~ as a

)
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result of teaching the Probability Unit, Marsha noted,

"| vsually pre-test and posttest, so that wasn't new. | alsz have
different seating arrangements so that wasn't new. | have always
discussed a lot with the students, so thast wasn't new. | did wait
for more hands and tried to get more of the students involved
than { usually do.”

Anne:
"What m2de you do that?"

Marsha:

"After talking with my daughter last summer (Marsha's daughter was one

of the students who participated in the MGMP Summer session) | said to ner,
‘Well, why didn't you raise your hand in class?' She told me, ‘There were
other kids there that knew the answer, 5 | just iet them answer.' | “ jured

if | wait till all the hands are up | can get more students involved.”

Anne:
"Did you notice any difference in their answers?"

Marsha:

"I got more answers and ones that were different. The students could buy

into two different answers instead of just accenting one. If | call on the

students who are always right the rest of the class would change their
answers to agree with ti,cin. The students had more freedom to be
themselves and weren't intimidated by it."
(1/8/86)
The only change Marsha noted in her usual teaching style was in the amount of time she
waited for students to respond to her questions. She attributed this change to a comment
made by her daughter.

Marshz was aiso asked to identify anything in the Probability Unit that she
thought would tranisfer to her teaching of other units. Marsha noted she thought she
would like to see more student involvement in the lessons,

"| already do a form of launch anci a form of a lab or experiment and

| do a recall already--or a summary. | think | would do more of the

discussion in the launch--open discussion, the interchange between

the students and myself.

| became aware of ihe feedback. | had done some of that but getting
as involved in it as | was in this unit made me more aware of it."

Anne:

ig
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"Was that because of the Student Talk portion that was in the unit's script?”
Marsha:
*Un-huh. When the students reaily got involved in it. Especially when they
took off on the dungeons and dragons. When they took off on that and how
involved they got with it, and some of them were seeing into some of the
things | was trying to teach. | would like to see if | can get more of the
students involved in my regular classes.”
(:/8/86)
Marsha related the LES mode! to another instructional model she had used for many
years. She learned about this model (introduction, fab, wrap-up) in a course she
took as a graduate student. She saw no difference between these two models. The

one thing Marsha thought she wanted to do when teaching other units was to engage

the students in more discussion.

Teaching the Transfer Task on Statistics:

The Transfer Task immediately followed the Probability Unit and was the
continuation of a mini-unit Marsha started as a break between Activity 5 and ” ctivity 6
in the Probability Unit. Marsha reported finding a chapter in an old 8th grade math textbook
that contained the ideas and materials she wanted ‘o use for her Transfer Task. The
textbook's graphs and data served as the materials Marsha used for the launches. She used
her own ideas for the explore phases. Throughout the teaching of the Transfer Task
Marsha was enthusiastic and seemed to enjoy each activity.

Marsha wrote the activities of the Transfer Task in the LES manner. The problems
and materials for the launches set the stage for the activities in the explore phases. For
example, if the students were asked to calcuiate the mean and find the mode and median
from data collected in an explore phase, then Marsha provided a similar activity
in the mini-chalenge in the launch phase. The statistical concepts she wanted the
swudents to understand were highlighted in the launches and reviewed in the summaries.

Of the three phases of the LES model, the summary seemed the weakest, the length of

Q 1?3
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the summary was still determined by the amount of time left at the end of the period.
Marsha speiit more time discussing the ideas and relating tne students' results o
the mathematical concepts in the Transfer Task than she did in the Probability Unit.

The fcllowing observational segment from the Transfer Task illustrates the
increased amount of time Marsha spent in discussions with her students. In this segment
they are talking about the ierms census and sample.

9:00

Ms. Wilson, "Remember yesterday we were talking about the different
results that we got from our research? Remember when we
polled the people? We have two words to add to our vocab-
ulary list."

Ms. Wilson writes of the chalkboard:

census
sample

A student says, "l know what a census is."
Ms. Wilson, "What is it?"
The student, "It is when you take all the people.”

9:02

Ms. Wilson, "Class, yesterday did we take a census or a sample?”

A student, "A sample.”

Ms. 'Nilson, "Why?"

The student, "Because we only took part of the people that we looked at.”
Ms. Wilson, "Right. Now, what is a census?”

A stucent, "A count.”

Ms. Wilson, "What else?"

Another student, "A count of the whole thing.”

9:04

Ms. Wilson, "Right, it is an examination or a count of everything that
is studied. If we decided to take a census of the people in
Activity 5 (Probability Unit) what would we have to do?"

A student, "You would have to ask everybody.”

Ms. Wilson, "Right, and that might be too many people.”

A student, "Well, you could take a census of a classroom."

Ms. Wilson, "All right. When would a sample be beter than a census?”

A student, "When you have more than sixty people.”

Another studant, "When it covers a large area.”

Ms. Wilson, "How about if a doctor says he wants to take the statistics

104
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of your blood--would he take a census?"
The students, "Nol--he would take a sample.”

A student, "Well he could take a census on your blood, because they could
freeze you and take all your blood out.”
Ancther student, "You've been watching science fiction too longl"

Ms. Wilson, "What about testing the soil for acidity?"
A student, "You would need a sample.”
Ms. Wilson, "Why would a sample be better?"
The student, "Because a sample would be a part of the soil."
Ms. Wilson, "Would it be possible to take all the dirt?"
The students, "No."
(12/3/85)

Marsha encouraged much more student participation in ner Transfer Task than she did
in the Probability Unit. She also seemed better prepared for instruction during this

unit than she was in the Probability Uriit. Marsha seemed much more confident

with the content, discussions, questions, activities, mathematical concepts and
generalizations in this material. Marsha made the following comments relating to the
Transfer Task:

Anne:
"Do you have any comments on the Transfer Task?"

Marsha:

"I enjoyed doing that one. | haven't done much on probability or statistics.

In probability | usucliy would hand out a package of cards and then some

dice and other materials and they would do some labs. | had not done anything
with a launch and recall (summary). Doing it this way with the probability

and statistics just made it more interesting for me--an more meaningful.

Itis the first time | followed my probability up with statistics, | could see

for myself more of a fit between it and the probability. | figured if it means

this much to me, then it means the same for the students.

"There is another thing that doing this unit has helped me with. It has made
me aware of the amount of wasted time."

Anne:
"Tell me more."

Marsha:

"I have 47 minutes to teach these youngsters and | used to take attendance
which took part of that time. Then at the end of the class, of we would finish
early we would play games. But | became more aware of how much time i
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was taking from the students by taking attendance, shuffling papers, and
passing out books. | have become aware of *hat.”
By the end of the first setnester, Marsha began to see how some mathematical units
could fit together, began to organize her class time better (using student aids, math
folders, etc.), and started to increase the quality and quantity of student-teacher

interactions.

Summary:

Analyses of the pre-project observations and the first semester observations
indicated Marsha was an exemplary middle school mathematics who had established
patterns of communication and organization that promoted the presentation of the _
mathematics content and enhanced student learning. Marsha felt she understood the goals
and objectives of the LES model because she related it to an instructional model she
was using already. She introduced the daily topic or activity (launch), assigned a
student task (explore), and reviewed the results (summary). She did not understand the
differences between her model and the LES model.

Marsha began her lessons by telling the students what content they would
be covering -- she rarely set the stage by posing a problem or telling a story. She
typically demonstrated or modeled what needed to be done on the daily assignment and
then engaged students in questions about the task or activity. Although she provided
controlled practice problems for the students, the purpose for them was to provide
practice rather than to develop ways to think about the mathematical problem or
concept. Posing the main challenge for the students consisted of Marsha giving directions
for the assignment. As a result, the students kiirew what their task was and how to

do it, but they had little idea of how the activity would further their understanding of

a mathematical concept.
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As students started their assignment, whether in small groups or alone, Marsha's
activities included: Keeping students on task, checking to see they were working problems
correctly, and answering routine questions. Even when the students were as advanced as
these were, Marsha seldom provided the opportunity for extra challenges ihat would have
pushed their thinking. In Activity 6, for example, the students wanted to design their
own mazes -- but Marsha gave this as an optional assignment.

Although Marsha reviewed the resuits of the daily activities with her
students, her summaries stili fell short of providing students with a better understanding
or awareness of the mathematical ideas. She curtailed many opportunities for good
summaries because she responded to the students' push to move on to another task and
because she chose to end an activity when the period ended.

Marsha believed that the learning of mathematical concepts was achievied
by working through a mathematical activity or task, not when the results of such
activities or tasks are discussed, reflected upon, and linked to larger mathematical

concepts.
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M ics Project: ntion

This is a report of Marsha's participation in te MGMP during the second
intervention year. This section is divided into four parts which are similar to those in
the previous section. The first part is an overview which contains a description of
the second MGMP summer workshop. The second part describes the MGMP Probability Unit
Marsha taught during the first semester of the year. The third part discusses one of the
three Transfer Tasks Marsha planned and taught to her students. The final section is a
summary of the char22s Marsha made in her instruction during the second intervention year
and considers her implementation of the LES Instructional Model in regular mathematics

lessons.

Qverview:

Marsha attended the second MGMP Workshop for two weeks in the summer. At this
time she jo.ned the other MGMP teachers (coached and uncoached) to: 1) observe the teaching
of the two MGMP Units, Probability and Similarity to another group of middle school
students; 2) participate in an overview of two additional MGMP units, the Mouse and Elepharnt
and Factors and Multiples; 3) take part in the discussion and feedback sessions after the
instruction; 4) work with other teachers to plan a Transfer Task on fraction concepts to
be implemented during the first semester; and, 5) read selected literature. Marsha thought
the second summer workshop was much better than the first. In the following interview
segment Marsha discussed her feelings about the experience.

Anne:

“When you think back to the summer workshop, of the five activities

you participated in which seemed the most valuable?"

Marsha:

“| really liked working on our own Transfer Task. It gave me some

ideas on how to get started and what to look for. | really liked that.

It was probably the most beneficial to me. Watching the Probability

and Similarity units being taught again after | had already taught it

was very interesting 19 me. | remembered where | had trouble and
it helped me to watch what they did with that same thing. [ thought

et
)
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the discussion sessions afterwards were much more beneficial than
last year. Probably the least beneficial to me was the readings.”
(5/15/87)

Marsha's feelings about the activities in the second summer workshop were different
from those of the first summer workshop. She felt the most valuable activity of the second
workshop was the collaborative planning of a Transfer Task--an activity she chose not
to participate in the first summer because she felt very intimitated by the assignment.
Secondly, she reported she liked watching the same MGMP Units being taught again because
it gave her a chance to reflect on what she had done and sompare it with another teacher's
instruction of the same material. Marsha said she pIannrfed to study the questioning
techniques of the instructors in the summer workshop so she could learn how to ask better
questions when she taught the units herself. Since Marsha was an uncoached teacher, this
activity probably came the closest to the “reflective-feedback” experience shared by
the coached teachers and their coaches. Finally, Marsha felt the discussion sessions the
second summer were more vajuable because they were more focused on specific topics and
were closely related to the observations of the ciasses. In summary, Marsha's participation
in the second summer workshop seemed to be a much richer and more meaningful evperience
than the first.

It should be noted here that while the MGMP staff and teachers m2t as a
whole group periodically throughout the project's two intervention years to discuss
their instructional activities and other issues, Marsha attended only one of these meetings.
So, her interactions with the teachers in the project were limi‘ed to the two other
uncoached teachers in her own school. Therefore, her summar workshop experiences
were the only chances she had to aquire an understanding of the LES instructional 11odel
and the conceptuz! orientation of the MGMP units.

The Marsha's target class for the project's second intervention year was very
similar to the one observed the previous year. The students were sixth graders who were
above average in mathmatical ability and attended Marsha'’s advanced math class. These

students left their self-contained sixth grade classrooms to go the Marsha's room. The class

i3
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period was 45 minutes long. With the exception of a few more storage boxes for

fo 1 ¥

H . ! aa [ ) . H : - ‘
manipulatives and MGMP maieriais, Marsha's ciassroom remained ihe same since jast lear. l

Marsha began teaching the Probability Unit in mid-October. She did not pause
between Activity 5 and 6 this year to give the students added instruction in statistics.

She taught all the Activities in the unit, but again as last year, she did curtail some of the
games she felt were repetitious for her students. Marsha's instruction of the Probability
Unit this second year was different from the previous year. Probably the greatest

change occurred in her assuming a kind of ownership for the unit and it's instruction .

She seemed much more comfortable with teaching the Activities and while she followed the
script more closely this year she also took more liberties in changing the story lines in the
launches.

The following is a section of the observational notes made on the day Marsha
introduced Activity 6. She changed the story in the launch from the Princess and the Dragon
(last year) to a game of Dungeons and Dragons.

9:51

The students are entering the classroom and are taking their seats.

Ms. Wilson has the overhead projector on with the transparency of

the first maze in Activity 6.

She begins the lesson, "Folks, today we are going to play Dungeons and

Dragons. We are going to place our dragons in one of these
areas and we are going to piace our gold in another.

Ms. Wilson has a small coin on the transparence to represent the go!d

and is using another small figure to represent the dragon.

She continues, "You are going to play against me. You need to tell me

where you are going to put the dragon and where you are
geing to put the gold so | won't get the gold. You don’t want

me to get it do you? Where is the room that would give me the
least chance to get the gold?"
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(insert Activity 6 -- Maze 1 (reduced) here
[ ) he arid

The students tell Mis. Wilson to put the gold in area A .

Ms. Wiison, "How many of you vote for area A?"

Most of the students' hands are raised.

Ms. Wilson, "How many of you would vote to put the gold in area B?"
A few hands are raised.

Ms. Wilson, "We are going to have to make a dr .ision each way --
how many decisions do | have to make?

A student, "If you rolled a one or a two that would be the upper path.
If you rolled a thr.e or a four that would be the middle path.
If you rolled a five or a six that would be the bottom path.”

The student is telling Ms. Wilson how she could use outcomes on a die to
determine the path to take.

Ms. Wilson, "How can | divide this grid to show the choices?"Ms. Wilson has
the following grid on the overhead:

(insert the grid on Maze 1--Materials 6-1--reduced--here)

A student, "Divide it into three parts.”

Ms. Wilson, "I have 36 pieces and | want to divide it equally so how many will
| need for each part?”

The students, "12."

Ms. Wilson, "So, | have 12, 12, and 12."
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9:56

Ms. Wilson, "Let’s try this." She rolls a four. "I got zapped right away!|
Let's play again.” She rolls a six. "Now, what do | do?"

A student, "You have to make another decision.”

Ms. Wilson, "Now, what do | do? How do | divide up my grid? | have 12
squares in this part. How am | going to divide that up? See, |
have three choices to make." She continues dividing the grid.

(insert another Materials 6-1 grid --reduced--here)

A student, "Divide it up into four squares each.”

Ms. Wilson, "This then would be B, A, and A. There is one group we didn't
analyze yet and that is the middle one. What would happen in
the middle orie?" ’

A student, "You would get zapped because it goes to B."

Ms. Wilson, "Let's look ath the yrid and analyze the problem. How could we use
squares to show the probab?iity of getting into room A? Does someone
have any clues? (Nobody responds) Think about the grid---

How many of those are As? What is the probability of getting A?

A student, "Fourteen-thirty-sixths."

Ms. Wilson, "What is a lower fractiion?"

A student, "Seven-eighteenths."

Ms. Wilson, "What is the probability of getting into room B? Isn't that
twenty-two-thirty-sixths? What does it go down to?

A student, "Eleven-eighteenths.”

Ms. Wilson, "You dia pretty well, you put the dragon in room B, so that
was good. You really chose the best place.”

(10/28/86)
Marsha changed the story line of the activity to one that interested her students and she
changed the way in which she discussed the analysis of the problem. The students were asked
questions that made them respond by giving more explanations. Marsha continued in this mode
of instruction for the second maze. Marsha told the classroom observer she felt more
comfortable with teaching the probability unit this year than last year. One reason was
because she was more familiar with the content of the unit the second time arourd. Another

reason she gave was she felt she knew more about how the students would react to the unit.

2(:2
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She noted that she enjoy J teaching this unit more this year. Her enthusiasm was evidenced
in the observations of the activities.

During the explore phases of the activities Marsha let the stu~*snts work
more on their own and deal with the problems as much as they could. This was in contrast to
her actions last year when she continuously guided the students through each activity.
During the explore phases cf the activities Marsha walked around the room and monitored
the students. When students asked her questions she asked them to explain how they were
thinking about the problem or she would elicit their suggestions for a sclution. During the
observation of Activity 6, Marsha works through the first problem with the siudents

then has them work the rest by themselves.

10:22

Ms. Wilson, "Let's try putting four marbles in two hats. You and your
frier are playing a game and you lose if you get a red one.
Let's go through one together.”

A _tudent, "Put one white marble in one hat and twe reds and a white
in the other.”

Ms. Wiison, "All right, how would we divide up the grid?"

Ms. Wilson has a copy of the worksheet on a transparency on the overhead.

(insert Worksheet 6-1 -- reduced--here)

A student, "First you would divide it into thirds.”

Ms. Wilson, "Right, cne hat has to go into thirds, but what do |
do with the first hat?"

A student, "You take the first hat and that is just half the grid."

Ms. Wilson, “Then there is a W in the first hat and the other one is thirds.
How do | mark it?"

2(3
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A.student, "Witha W, R, and R."

Ms. Wilson, "What is the probability of getting a white marble then?
That woula be twenty-four thirty-sixths. What is the
probability of getting a red marble?"

The students tell her, "Twelve thirty-sixths."”

Ms. Wilson, "And that reduces to what?"

The students, “Two-thirds and one-third."

10:27
Ms. Wilson, "You do the others by yourselves.
The students start working on the rest of the four arangements while
Ms. Wilson walks around checking their work.
10:36
Ms. Wilson looks at the clock and tells the students they will finish these
tomorrow, then she dismisses them.
(10/28/86)
Marsha's discussion with the students of the arrangement of two marbles in two hats
(the observational segment s not included here) which was followed by an example
of the arrangement of four marbles in two hats provided sufficient instruction so the
students could work on their assignment with little difficulty. One change in Marsha's
teaching of the Probabiity from the first year to the second was in the amount of time she
gave to each activity. Last year, each activity was given or.e day to be completed. This
year, Marsha did not let the length of the period dictate the length of the activity, the

activity now ended when she felt the students understood the main idea of the lesson.

Activity 6, above took one ard a half days for Marsha to finish in the second year.

The summary phases of the activities during the second intervention year
were longer and more focused on the mathematical ideas in the Activities. The following
observation of the summary from Activity 6 illustrates how Marsha engaged the students in

thinking about the probabilty ideas and about fractions as well.

9:50

The class is about t begin. Th2 students are n the room ar.d have picked up
their math folders from the baci of the room. Their Activity
6 worksheets are out on their desks. Marsha walks up and
down each aisle checking to see that the students have completed
their assignment.

Ms. Wilson, "Your sheets look prety good. | am going to go over these on the
overhead and | want you to make any necessary corrections on yur

204
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papers. This isve:y ‘mportant because | want you to compare
yours with mine. Itis more important for you at this time to
ur.derstand and look at the correct answer than for you to just
mark off the wrong @nswers and not correct them." Marsha

puts the worksheet from yesterday on the overliead (Worksheet
6-1). She continues, "Remember yesterday you had four marbles
in two hats? What were some of your combinations?"

The students give her their combinatinns ar.d Ms. Wilson records them on
> insparency.

9:55

Ms. Wilson, "Let's go through these and shade them in. What does the grid
represent?”

A student, "The marbles.”

Another student, "The sections.”

Ms. Wilson, "What is this going to tell us at the end?"

A student, "The probabilities."

Ms. Wilson, "So, why do we divide the first into equal parts?”

A student, "Because you have two hats, two halves.”

Ms. Wilsor: marks each of the five grids in half.
Ms. Wilson, "Now, let's go back and figure this out for all the choices.
Remember what we wnat is the highest probability. Do you agree?”

The students, "Yes."
Ms. Wilson, "Now, for the first one we have this."

HAT 1 HAT 2

W W
a R

Ms. Wilson continues, "So then we hav 3 how many whites?”
A student, "Eighteen."

Ms. Wilson, "What is the probability of getting a white?"

A student, "Eighteen thirty-sixths or one-half.”

Ms. Wilson, "What is the probability of getting a red marble?"
The students, "One-half."

Ms. Wilson, "What is the next one?"
She draws the following on the transparency.

HAT 1 HAT 2

W R
W R

' Ms .Jilson, "What is the probability of getting a white?"
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The students, "One-half."
Ms. Wilson, "What is the probability of getting a red?"
The students, "One-half."
Ms. Wilson, “Is that a good choice?"
This students, "No."
Ms. Wilson, "We have the next one here."

HAT 1 HAT 2

R

R

Ms. Wilson, "What could we have for the probability of getting a red?”
A student, "Twenty-four thirty-sixths or two-thirds."

Ms. Wilson, "What is the probability of getting a white?*

A student, "Twelve thirty-sixths or one-third."

Ms. Wilson, "Is that a good choice?"

The students, "No."

Ms. Wilson, "Let's do the next one."

HAT 1 HAT 2

s

W R

W

Ms. Wilson, "What is our denominator?"
The students, "3€."

Ms. Wilso, "How many whites do we have?"
The students, "24."

Ms. Wilson, "How many red ones?"

The students, "12."

Ms. Wilson, "So, that reduces tc what?"
The students, "Two-thirds and one-third."
Ms. Wilson, "Is that the best choice?"

The students, "Yes."

Ms. Wilson, "I wonder about this one. In hat 1 we are going to have to divide

it into four parts.”

HAT 1 HAT 2

R R
W W




200
She points to the upper left quadrant of the grid:
HAT 1 HAT 2

M

She continues, "Tell me, couid | make the whole thing red?"

The students tell her, "Yes."

Ms. Wilson tells the students that although there are two ted markles in
this quadrant since both of them are red the quadrant would
be red.

Ms. Wilson, "Could | make the bottom section white? What would | do with
the nine pieces in that quadrant to cut them in half?"

A student, "You coul. divide 9 by 2 and get 4 1/2. Shade in four and a half
squares.”

Another student, "You could just draw a line right down the middle of the
square.”

A third student, "You could draw a diagonal.”

12:05
Ms. Wilson, "Well, then what do we have? We have an empty hat here. Half
of it is empty. What would be the probability of getting a red marble.”

The students look at the grid.

A student says, "One-fourth.”

Ms. Wilson, "What is the probabiiity of getting a white?"

A student, "One-fourth.”

Ms. Wilson, "Can you order these from the best choice to the slimmest?”

A student, "Yes. The best choice would be two-thirds.”

Ms. Wilson, "So we have from one-fourth which is the worst possible
choice to two-thirds which is the best."

Ms. Wilson works through edch of the grids and shows the students the
relationship between 1/4, 1/3, 1/2, <nd 2/3 by counting the number of
squares in each section. She asked the students which would be the better
choice, 1/3 or 1/4, when thay couldn't answer she used the grid and asked,
"Which one had the better chance or the greater number of squares.”
(10/29/86)

The summary of Activity 6 took 16 minutes provided the students with a review of
the probability concepts and some fraction ideas as well. Marsha reported to the ohserver
shie preferred to launch and explore an activity on one day then summarize it the next. This

was a change from her thinking about teaching one activity per day last ye ar.

Marsha's instruction during the Probability Unit this year was different from
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last year. She was mucn more comfortatle with the content and the script than she had
been. She improvised many of her own stories for the launches and spent more time
questioning and engaging the students in controlled practice activities. During the explor=
phases Marsha acted as more of a facilitator, guiding the students as they worked on their
activities. She did not sperid as much time this year in telling the students the correct
answers or results during the explorations. Finally, she spent more time in summarizing the
ideas of the activities and was not constrained by tne amount of time needed to finish this
task. Many activities took Marsha 1 1/2to 2 days to go t1.ough this year. Last year
Marsha saw the linkage between the Probaoility Unit and the Statistics Transfer Task she
taught -- this year she noted the importance of the unit in reviewing other mathematical

content such as fractions, decimals, and percents.

Teaching the Transfer Task:

Marsha taught three Transfer Tasks uring the second year of the MGMP
intervention. The first Transfer Task she taught in the fall was the unit she planned
with a group of MGMP teachers during the summer workshop. In an interview she reported
feeling uncomfortable in teaching that unit.

"The first Transfer Task on fractions | thought was going pretty well

when | was working with the students. | gave them a pre-test that we

had written and when | gave them the post-test | found out they didn't

do much better. | was real disappointed. That's where | felt they had

really understood what | was talking about, but | then realized | hadn't

been able to bridge the gap from what | was doing in front of the class

with my hande to down here on the students' papers. | hadn't made that

linkage. | felt the second fraction Transfer Task on problem solving

went much better."

(5/13/87)

Marsha's believed her second Transfer Task on fractions was more successful than
her first. She reported, "l enjoyed doing that one. In fact, | had taken that idea and | am doing
story problems with my aigebra students, working in this kind of approach seems to be
helping. All of a sudden algebra word problems weren't so bad for them." (5/13/87)

Marsha's strategy for planning the second Transfer Task was to select from a set of

2(83
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commercially prepared worksheets on fraction word problems and to use two for the beginning
of class activity, one for the launch, one for the explore, and one for the summary.

Marsha's plans for the second day of the fraction word problem Transfer Task are
included below. She used worksheets on fraction word problems as materials for the
activities. It is interesting to note the absence of written questions, extra challenges, and
elaborations of the concepts/ideas.

Objectiva: 1) to estimate and use mental arithmetic

2) to set-up and work math problems from word-protlems

3) to write word problems
4) 1o research, examine, and write-up data

‘discuss and do a few problems)
Transparency
Transparency

Write on board

LAUNCH Transparency
EXPLORE Transparency

Dittoes
SUMMARY

Do one or two

1. MENTAL MATH
a. "Where's Your Head At?”
b. "In Your Head...Again?"

2. Discuss an approach to problem solving
a. Understand the problem
1. What is being asked
2. What operation is needed
b. Planning a Solution (drawings)
¢. Finding the Answer

3. Doing Word Problems
a. "Picture Problems" pg. 1
b. "Picture Problems” pg. 2
¢. Gooverpg. 2
4. "Wordless Problems”

5. HOMEWNRK
(4/28/87)

The following launch from this lesson plan illustrates Marsha's use of questioning

and controlled practice activities.

9:08

Ms. Wilson, "We are going to do some problem solving with fractions
today. What are some things you can do to understand

the problem?

A stiudent, "Look for key words.”
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Ms. Wilson wrifes on the chalkboard:
Look for Key Words

Ms. Wilson, "For example, if | wanted to add what would be a key word |
might look for?"

A student, "How many altogether."

Ms. Wilson, "What about if | wanted to subtract?”

A student, "How many are left."

Ms. Wilson, "What else could be either add or subtract?"

A student, "For adding you could have sum."

A student, "For subtract you could have difference."

Ms. Wilson, "What are the multiplication key words?"

A student, "Times."

A student, "Product."

Ms. Wilson, "If | say 1/3 of a number you usually multiply it. Let's see
new. Division -- how would we find division?"

A student, "You might see the word quotient."

Ms. Wilson, "Right, and sometimes it just tells you to divide something
equally among other aings."

9:13 .

Ms. Wilson, "Let's take a look at problem #2. After we understand the
problem what do we have to do?"

A student, "Plan a solution."

Ms. Wilson, "What's the key thing about finding the answer? Think about the
anser and see if it is reasonable. Does that make sense? If you
had this problem to do."

Ms. Wilson reads problem #2 t¢ the students, 'A kilometer is about
what fraction of a mile."

i kilometer . i [

§ mile . . : . l

Ms. Wilson, "Look at this. What can | do?”
A student, "Draw your lines up and you would have the fraction three-fifths."
(4/28/87)
Marsha worked through problems 3 through 6 in the same manner she did
in problem 2. The students looked at the transparency of the page and answered
Marsha's questions regarding these problems. She did not ask the students to
reword the problems and she did not ask the siudents any questions that might have
extended their thinking ahout these problems. When the students completed the problems

on the transparency, Marsha had them work together in small groups to solve similar

problems 7 through 12 on the second page. From 9:21 to 9:32 the students worked on

2.0
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their assignment while Marsha circulateed around the room to answer iheir questions.
At 9:32 Marsha began her summary of this activity.

9:32

Ms. Wilson, "Let's take a look at these problems and see what
we can do witn them. How many of you have an answer
for #7? Liz, what do you have?"

Liz, "4,000."

Another student, "We got four-ninths because that is what they were asking."

Ms. Wilson, " How many got 4,000?"

Most of the students raise their hands.

Ms. Wilson, "How many have four-ninths?"

The students in one group raise their hands.

Ms. Wilson, "When | read that there were some key things | saw that
9,000 was visible and that 4/9 was seen from one spot on the
earth. So, | have 4/9 times 9,000 and if | cancel | get
4 times 1,000 and that's 4,000. There was another key word
there--OF. Here is another one that was hard. Itis about a
human hair. What did you get?"

A student, "1/60."

Ancther student, "1/000." .

Ms. Wilson, "Do you want to see this one worked out? (The students nod their
heads) It tells us that the human hair is 1/250 of an inch and the
wool from a sheep is only 1/4 of a human hair. Let's start by drawing
a human hair."

Ms. Wilson draws a long cylinder on the chalkboard to represent a human hair and
then quarters it.

She continues, "How many parts do ! divide it into to get 1/4? How much do |
have to color itin to get 1/4?"

A student, "One slice.”

Ms. Wilson, "So, that tells me that my bottom number has to be larger than
250. It says '1/4 of, so that tells me what to do. What would | do?"

A student, "Times."

Ms. Wilson, *So if you multiply it you would get the following.”

She writes the problem on the chalkboard.

3 X 250 = 250 = 621

Ms. Wi.son continues, "What did you get for #97"
(4/28/87)

The summary of the activity continued in this same manner. Marsha asked the

students to tell her their answers for the problems and if there were disagreements

Q1
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concerning an answer she worked the problem for the students by drawing a picture
followed by the calculation of the answer. My observational comments at the end of
this activity summarized my thoughts about Marsha's Transfer Tasks at the end of the

Second Intervention year.

QObservers Comments (4/28/87):

In this activity it seems as though the teacher has some notion of

the LES model, but it's not much different from her regular mode

of instruction. Her launches are demonstrations of sample problems
similar to those the students would receive for their assignment.

Her explores are times when students work together on an assignment.
Her summatries are used for checking assignments. Although Marsha
has improved in the questions she asks students and in the ways she
shows students how to solve problems, | believe her Transfer Tasks
are more typical of her instructional pattern 2 years ago at the
beginning of the project.

During an interview at the end of the project . 1arsha was asked to respond
to some questions relating to her planning for and teaching the Transfer Tasks. Her

respmse to the following question captures her thoughts about designing a Transfer

Task.

Anne:
“If you were to do a Transfer Task on decimals next year, what would
Ce the first thing that would come to mind?”

Marsha:

"The first thing | would think about is what do | feel is important that

| want the students to understand wher | am all through teaching it.
Then | would fook through the materials and see what | had that not

only had practice problems on it but also showed the ideas. | would look
into the textbook to see what they presented only as a last resort.

Sometimes after | do everything else | go back into the textbook and see
if | can apply what we've done. After | have found the material }

would look for some ideas anc manipulatives that | could use that would
show that. Then | would find some things they could touch because they'd
have to touch and feel it in order to put things together to show the ideas
or concepts."

(5113/87)
Marsha's thoughts about planning for and teaching a transfer task began
with the mathematical ideas/concepts she wanted the students to learn. From there

she searched for appropriate materials to organize in such a way as to provide

« 2i2
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the students with a launch and explore experience. Absent from Marsha's response
were comments about how she would teach the new unit and how she would link this

to bigger mathematical ideas.

Analyses of the observational and interview data collected during the Second
Intervention Year indicated that although Marsha had changed in some ways, her instructional
mode remained very similar to that observed during the Pre-Project and First Intervention
Year periods. Prior to the start of this year there were two project-related activities in
which Marsha participated that had a significant impact on the changes she made during
the second year. The Spring Workshop was the first oppertunity Marsha had to interact with
the rest of the project teachers since the previous summer. During an interview Marsha
commented on the value of this experience to her.

Anne:

"With respect to the Spring Workshop, what was it's value to you

in your thinking about your curriculum and your teaching for next

year?”

Marsha:

"I thought it was great. Tremendous. In fact, the materials we got out

of this meeting were really great. Probably the most valuable thing was

the discussion we had about the topics we taught in our classrooms.

It is one thing to look at a course outline in a textbook that some author has

made up and it is another to really deal with it in your classroom. it was

helpful to hear how other teachers deal with the same topics.

(5/21/86)
The Summer Workshop also provided Marsha with her second chanc 1o interact with
the project teachers prior to the start of the school year. It also allowed her to work
with a group of project teachers to design a Transfer Task. This was something Marsha
had to do on her own during the First Intervention Year because she did not participate in the
Transfer Task activity in the first Summer Workshop. Both the Spring and Summer
Workshops gave Marsha the opportunity to interact with other teachers which she thought

helped her think differently about her instruction. The differences in her thinking were in the

nature of the mathematicadl content of her classes, interactions with the students, and
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managing/organizing the classroom for better instruction.

Marsha thought differently about the mathematical content she taught. Although she
reported she spent half the time teachir.g mathematical concepts at the start of the project,
she now thought she taught more mathematical ideas than before. She said,

"I stress concepts more now than | did. Especially teaching fractions,

because 1 thought, 'Boy, if we could just memorize two things we would

have fractions whipped!' But, the fractions ended up whipping us. Now

we are doing much more of the pictorial.”

(5/13/87)
Marsha realized her students needed to draw representations of the mathematical ideas they
were learning if they were going to understand them. She noted, "I had trouble bridging from
the concepts when | did the fraction strips to actually applying it to problems, so what | am
trying to do now is to have them (the students) draw the pictures first and see what
happens.(5/13/87)"

Marsha becamr e more aware of the kinds of interactions or communication that
took place in the classroom. She studied how the Summer Workshop teachers asked
questions of the students when they taught the MGMP Units and she used some of
these techniques with her own students. Marsha talked of changing her patterns of
communication during the year. She said, "I spend a lot more time with the concepts and
talking to the students. | don't just go to the chalkboard and shiow them how to do a problem.
(5/13/87)" in an interview at the end of the First Intervention Year Marsha talked
about one questioning strategy she started to use.

"Lots of times in the past when students would ask me questions

| would say such and such was the answer, or have them do the

problem again--the same thing | had already done. They still didn't

understand. Now, when they ask me a question | ask them to show

me what they have done. We'll talk about some of the things they

may have tried that didn't work, or we might look for something

in what they have done.."

(5/21/86)

Marsha also realized the value of managing or organizing the classroom in order to

promote the learning of mathematics. In addition, she began to recognize that good materials

2:4
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without good instruction would not improve students' mathematics learning. In an interview

Marsha was asked how she would work with other math teachers to help them improve their

teaching of mcthematics. Her reply was,

"Well, | think teachers need to know how to fit things into their
curriculum.  Giving them a package of materials and say to

them, 'Let's do this', | don't think will work. We need to show

them how to break their math period into smaller bits and teach them
how to do a little bit of this and a little bit of that each day.

For example, for the first few minutes of the day they can review

a concept while taking attendarce by putting something on the board
for the students to do. The last five minutes a day the teachers can give
students a one problem quiz to see what they understand.

Teachers also need some long term goals. Some management and
pacing needs to be worked into a program. (5/13/87)"

Marsha spent more time during the class period in mathematical activities this year than she
had in the past. Part of the reason was the use of instructional strategies that helped her
become a better prepared and more organized teacher (e.g. the use of notebooks ;md a starting
of class activity). Another reason was her selection of mathematical tasks that required

more active student involvement and participation throughout the math period.
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1V, Marsha Wilson's Instructionai Change
This case study presented a portrait of Marsha Wilson's mathematics instruction
during her two year participation in the activities of the Middle Grades Mathematics Project.
This final section of the case study summarizes these instructional changes and discusses

the limitations change as a result of her role as one of the Project's uncoached teachers.

Marsha's instructional mode was only slightly different from that which was first
observed during the baseline observations. By the end of the Project she was spending
more time with her students in direct instruction than she had in the past. She incorporated
more questioning and controlled practice into this time. Although much direct-instri:ction
remained teacher-directed, Marsha allowed and even encouraged more student participation.
She asked students to describe their thinking and to give more detailed answers to her
auestions.The students still copied notes from the chalkboard or overhead projector tc keeg in
their math folders for future reference. During the lesson assignment periods Marsha's
instructional a<tivities included checking on the students' progress, answering *procedural” or
"how-to-do-it" questions from students, and keeping students on task. These teacher
activities were unchanged from the baseline observations. While Marsha included more
student groupwork than she had in the past, this seemed to be directly related to the MGMP
units and did not become a part of her thinking about planning for other instructional units.
There was no evidence from either the clasroom observations or interviews that Marsha
consistently and habitually included structured groupwork activities in such a way that would
promote the students' understanding of the mathematical concepts iri the lesson. In addition,
there was no evidence Marsha used the lesson assignment time to check for students'
understandng of the mathematical concepts they were studying. A’ the conclusion of the

Project Marsha was observed spending more time with the students in discussing the answers

2.6
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to the daily assignment. Sne included more pictorial representations in her explanations of
the answers than she had done in the past. In general, more class time was now being used in
mathematical activities than had been done in the past. Although there were changes in
Marsha's mathematics instruction and her thinking about teaching mathematics, in general
these seemed to be mere modifications of an already established pattern of instruction,

In the first section of this case study three instructional areas were considered
in the discussion of Marsha's classroom practices and iier thoughts about teaching
mathematics; these included communication patterns, organizational strtegies, and the
mathematical task and content selection. These three areas will be revisited in this summary
section in order to ascertain more clearly the places where instructional changes occurred or
did not occur. The Teaching Style Inventory included two items that related to Mar;s,ha's
thoughts about communication patterns in the math class. Her responses to these questions
prior to her work in MGMP, after her first year, and at the end of the project (the second

year) are included below:

Pre- Endof Endof

IEACHING STYLE INVENTORY MGMP  Yeari Year2
2. Whan students have trouble, | ask them leadirg questions.
—_— X
X _X_ ___
When students have troubls, | explain how to do it.
and,
14, Almost all my questions in math class can be answered
with a yas, no, or a number. X
X X

Almost all my questions in math class require the students
to give explanations.

257
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Marsha's responses on these two items which ceiisidered the quality of mathematical
communication did not change significantly across the two years she was involved in Project
activities.

The students in Marsha's classes com~'«ted a Student Survey of .(he Classroom at
the beginning and end of each school year. A comparison of their responses on the items that
considered comniunicatiori patterns in the classroom (Spring 1985, Spring 1986, Spring
1087) indicated no significant change across the two years. The survey scores reported
Helow are classroom averages of the student responses. The students chose one of the
following responses for each item: Never, Seldom, Half the Time, Usually, Always. For
the purposes of calculating a class average for each item, the responses were assigned a
number from 1 (Never) to 5 (Always). The following are the items aind class averaiges
for the Spring surveys.

Sp.'85 Sp.'86 Sp.'87
Pre- End of End of

STUDENT SURVEY OF THE CLASSROOIA MGMP  Yeari Year2
2. Does your math teacher ask you guestions that make
you curious? 3.19 3.00 2.85

4. When your math teacher asks a question, do you have
time to think about the answer before you must reply? 4,18 423 3.88

16. When vou have trouble with a problem does your teacher
6 answer? 2.32 2.13 1.93

17. When you have trauble with a problem does your teacher
give you hints so you can figure it out? 3.09 316  3.37

The classroom averages on the items related to communication patterns across the
three Spring surveys indicated little ct ange in the students perceptions of Marsha's
questioning and explaining strategies. There was more change in the students' responses in
the classrooms where MGMP teachers received coaching by a staff member.

Marsha implemented several organizational strategies from the MGMF «ctivities in

her classroom. For example, the use of math folders to keep assignments and worksheets
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was one idea she used from the MGMP Summer Workshop. A second organizational idea she

used in her classroom which was the result of project-related work was to get the students
started of a mathematical activity at the beginning of the class period. The different
organizational strategies Marsha implemented as a result of her project work were not

very different from her usual instructional practices. At the start of the proje'ct the baseline
observations indicated she had many effective organizational strategies in place already.
She used the students to help her hand out and collect materials and papers and grouped
stud nts on occasions for math activities. The new stratgies she now used were variations
or refinements oi those which she already hxd in place. Three items on the Teaching Style
Inventory related to Marsha's perceptions of how she organized her students and her
classroom for the learning of mathematics. Her responses from the pre-project sur;/ey to

the second year survey indicated little change had occurred.

Pre- End of
JEACHING STYLE INVENTORY MGMP Yeart

4. In class, students frequently work together on

End of

assignments. X

Students seldom work together on assignments

in class.

5. When studying a math unit, students spend some time

working in small groups to solve a big problem. X

When studying a math unit, students will not be working

in small groups to solve a big problem.

10. The furniture arrangement is the sams for every math

lesson.

The furniture arrangement varies according to the X
lesson. X

In two of the three respnses (4 and 10) Marsha changed her thinking during the

first year of the project and this change remained throughout the second year. It should be

29
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noted that her responses on these two items moved in the desired direction as determined by
the project staff. Important to note is that although there was some change it was not as
great as the changes made by some of the other coached teachers in the project.
Three items on the Student Survey of the Classroom related to the organization of the
students and the instruction. The responses of the students in Marsha's classes across the
project years indicated a slight contradiction between Marsha's responses and their
perceptions. As before, the responses are class averages using a Likert-type scale from
Never (1) to Always (5).
Sp.85 Sp.'86 Sp.'87

Pre- Endof End of
STUDENT SURVEY OF THE CLASSROOM MGMP Yeari Year2

18. When you have trouble are you allowed to ask ‘
other students for help? 3.05 3.03 2.20

19. Do you work in groups of 2 or more students
during your math class? 2.68 3.13 2.56

20. In your math class are you supposed to work by
yourself? 3.36 2.90 3.59

Interestingly, at the end of the first year of the project Marsha's students indicated more
of achange on items 19 and 20 than the students in her pre-project and year 2 classes.
They indicated that more than half the time they were allowed to work in groups and less than
half the time they were supposed to work by themselves. These two “esponses supported
Marsha's responsas for the same time period (Year 1) for items 4 and 5 on the Teaching
Style Inventory. However, by the end cf the second y2ar Marshha's students reported they
were seldom allowed to ask other students for help, were supposed to work by themselves,
and spent less than haif ihe time working in groups. Their responses slightly contradicted
Marsha's during this same time period. A comparison of the resuits of the Student Survey's
of the coached teachers during this same time period, Marsha's students showed less change.
The pre-project observation, survey, and interview data indicated Marsha's

thoughts about and practices in teaching mathematics were both conceptually and
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algorithmically oriented. Marsha's responses to eight items on the Teaching Style Inventory
related the mathsmatical content and tasks across the project's two years indicated that in
some areas Marsha's thoughts had shanged significantly. The items and her responses are

included below:
Pre- End of
TEACHING STYLE INVENTORY

6. | encourage students to solve a given math problem X
the way | have demonstrated.

End of

| encourage students to solve math problems in a

variaty of ways. X

7 | present a math concept first then illustrate that

concept by working several problems {deductivs). X

| present the class with a series of similar problems,

then together we develop concepts and methods

of solving the problams (inductive).

9. When | teach a new topic, | spend a good deal of the time
(1/3} trying to teach students to use similarities and X X
differences between new and previously learned math

ideas.

New topics are generally taught with limited reference to

previously learned math ideas.

11. In my math class | emphasize the basic computational

skills three-fourths of the time or more.

In my math class | emphasize concept development

three-fourths of the tirme or more.

12. | seldom change my approach throughout the semester

{such as lecture-discussion, discovery, etc.)

I change my approach frequently (from discovery to X
direct telling or from another method to something X
different) throughout the semester.

13. Understanding why a given rule or procedure gives the X
correct answer is important.

Understanding the rule or procedure is not cntical.

22
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TEACHING STYLE INVENTORY (continued) MGMP Year1 Year2

16. lusually use a game, story, or challenging problem
to provide a context for a new math unit. X X

I usually do not use usc a game, siory, or challenging X
problem to provide a context for a new math unit.

17. lusually start a new math unit by giving examples and
showing students how to work them. X X

lusually do not start a new math unit by giving exampies X
and showing students how to work them.

Four of the eight items on the survey (7, 9, 11, 12) showed little or no change in
Marsha's thinking about the teaching the mathematical content or selecting the tasks. She
continued to a) prefer a deductive approach in her teaching mathematics and b) help her
students find connections between mathematical ideas; ¢) emphasize concept developm.ent
about half the time; and d) change her instructional approach throughout the year. The
remaining four items indicated she had changed her thinking during the first year of the
project and sustained that change throughout the second year.

Two changes Marsha made in her thinking were in her encouragement of students to
solve problems in a variety of vays and helping students understand why rules or procedures
gave correct answers. The two remaining changes could to be attributed to her use of the
MGMP Units since they related to the LES Instructional Model, that is: 1) the use of a game,
story or challenging problem to set the context for a new math unit; and 2) not starting a
new math unit by giving students examples of problems and demonstrating their solutions.

Of the total number of items on the Teaching Style Inventory Marsha's responses on only these
four items (6, 13, 16. 17) indicated a significant change (a change of 2 or more levels) in her
thinking about teaching. The results of the Teaching Style Inventory substantiates both

the interview and observational data in showing the lack of any great change in her

instructional practice.
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There were five items on the Student Survey of the Classrcom that related
to the mather atics content and tasks. The classroom averages for the responses (Never=1

to Always=5) across the project are included below:
Sp.'85 Sp.'86 Sp.'87
Pre- End of End of
STUDENT SURVEY OF THE CLASSROOM MGMP  Year1 Year2

3. Does your math teacher encourage the class to find
different ways to solve the same problem? 3.91 3.74 3.83

5. Does your math class sperid the whole period

practicing computation? 2.32 1.81 2.29
7. Does your math class ever work or a problem for
an entire period? 1.55 1.52 1.41
8. Does your math class ever work more than one
class period on a problem? 1.23 1.23 1.17
21. Do you use things like blocks, spinners, or
rulers in your math class? 3.05 3.32 2.61
In general, the results from the student surveys showed little chang e in the

classroom from the students perspective across the three years. It was interesting to note

the students responses on items 7 and 8 for the end of the first and second years of the
project because they had, in fact, spent several days working on single problems from the
MGMP Units and had taken more than one day to work on a single problems. Perhaps Marsha
did not help the students realize that they were working to solve one big problem over

this time.

In summary, analysis of the data collected in Marsha's classroom at the start cf the
project indicated that she was an exemplary teacher who was already teaching mathematics
in a fairly effective manner. The project staff questioned at that timz whether she could
make any significant changes in her teaching practice. Of all the teachers who paticipated in
MGMP, Marsha seemed to be one of the best. The analysis of the observations, interviews,
and surveys at the end of the pr ‘ect showed tnat she did make some slight changes in her

practice, but that overall no significant change occurred. She just got better at what she
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was already doing well.

ions ilson’

As an unccached teacher, Marsha's opportunity for instructional change was
limited to the information she received during the Spring and Summer Workshops and
what she learned on her own from teaching the MGMP units. These activities caused her
to think about har instruction and did have a limited effect on changing her teaching practice.
However, the changes that occurred ware far from the dramatic ones seen with the coached
teachers. The following instructional changes were observed in the practices of the coached
teachers but were not seen in as changes in Marsha's instruction. First, she did not apply the
ES Instructional Model to her planning and teaching of regular mathematical unitsl. Second,
she did not consistently strive to make conceptual linkages between several units of
mathematical content. Third, Marsha did not come to have a different (mere holistic view) of
the math curriculum. Fourth, her planning for new units of content did not begin with a clear
understanding of the mathematica! ideas and goals she wanted to the students to obtain.
Finally, she did not become more reflective of her own instruction as a result of her
participation in the the project. It s likely these kinds of changes could have occurred had

Marsha had the opportunity of being coached in her classroom.




