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ABSTRACT

The Support Teacher Program is a professional
development program created to increase teachers' mathematical
knowledge, improve instructional practices for conceptual
understanding, and prepare teachers to conduct staff development
activities in their schools with their colleagues. This paper is
presented in three sections. The first section includes a description
of this staff development model, the program goals, a description of
the framework for guiding instructional and curricular changes, and
the activities of the mathematics Support Teachers. The second
section examines the impact of the program on the quality of
mathematics instruction of three junior high school teachers who
participated in the program. Data was gathered from the Teaching
Style inventory, the Support Teacher Interview, and documentation of
the Support Teachers' mathematics curriculum. Results indicated: (1)
Each Support Teacher's thoughts and practices changed as a result of
the program; (2) Support Teachers were adequately prepared for their
new role by increasing their knowledge of and experience in effective
instructional strategies and support techniques; (3) Teaching
colleagues of the Support Teachers were influenced in varying
degrees; and (4) Student results at the end of the first year
indicated a more positive attitude towards mathematics, an improved
ability to solve problems, and increased conceptual understanding.
The third section includes comments on the Support Teacher Program.
An appendix includes the Mathematics Support Teacher Reading List.
(Contains 26 references.) (MDH)
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Abstract

This paper describes a professional development program that established a new role for junior
high school mathematics teachers--the Support Teacher. The program was a collaborative
effort of the American Federation of Teachers, Michigan State University, and Toledo Public
Schools. The Support Teacher Program begin 1987 and continued through 1992. It is
directed by Perry E. Lanier and James J. Gallagher from Michigan State University. Eight
junior high school mathematics and science teachers participated with Lanier and Gallagher to
implement the Support Teacher Program. As a result of their participation in the Support
Teacher Program, the teachers changed their thinking about learning and instruction. This
paper describes the activities of the mathematics Support Teachers and discusses the results of
interview, survey, and documentation data.
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IMPROVING MATHEMATICS INSTRUCTION
THROUGH THE ROLE OF THE SUPPORT TEACHER

Anne L. Madsen and Perry E. Lanierl

Many students leave high school lacking the mathematical understanding which will allow

them to participate fully as workers and citizens in contemporary society. Recent reports

indicate students lack sufficient understanding of necessary mathematical concepts. The results

from the National Assessment of Educational Progress in mathematics (Dossey, Mullis,

Lindquist, & Chambers, 1988) show that while most students were able to compute, the

majority did not understand many basic mathematical concepts and were unable to apply the

skills they had learned to simple problem solving situations. Low levels of achievement and the

lack of conceptual understanding influence students' interest in and attitude toward mathematics.

Mathematics is a useful, exciting, and creative area of study that can be appreciated
and enjoyed by all students in Grades 5-8.. . . However, many students view the
current mathematics curriculum in Grades 5-8 as irrelevant, dull, and routine.
Instruction has emphasized computational facility at the expense of a broad,
integrated view of mathematics and has reflected neither the vitality of the subject
nor the characteristics of the students. (National Council of Teachers of
Mathematics [NCTM], 1989, p. 65)

Recent research on mathematics learning and instruction in concert with national efforts

to reform school mathematics have called for changes in the curriculum and instruction of

school mathematics. Advocates of such changes have suggested implementing a more conceptual

approach in teaching mathematics (Dossey et al., 1988; Mathematical Sciences Education Board

& the National Research Council [MSEB], 1990; NCTM, 1989). Adopting a conceptual approach

in junior high school mathematics requires instructional and curricular changes. In spite of

the recognized need to change beliefs about learning and instruction (Holmes Group, 1986),

recent studies of mathematics education have noted that procedurally oriented instruction

prevails in most classrooms today (Crosswhite, Dossey, Swafford, McKnight, & Cooney, 1985;

1 Anne L. Madsen, assistant professor in the Department of Curriculum and Instruction at
The University of Texas in Austin, is a senior researcher with the Support Teacher Project.
Perry E. Lanier, professor of teacher education at Michigan State University, is a senior
researcher with the Project.



Dossey et al., 1988; McKnight, Crosswhite, & Cooney, 1987). Specifically, the National

Research Council (1989) characterized such traditional practice as lecturing and listening."

Despite daily homework, for most students and most teachers mathematics
continues to be primarily a passive activity: teachers prescribe; students
transcribe. Students simply do not retain for long what they learn by imitation
from lectures, worksheets, or routine homework. Presentation and repetition help
students do well on standardized tests and lower-order skills, but they are
generally ineffective as teaching strategies for long-term learning, for higher-
order thinking, and for versatile problem-solving. (p. 23)

Providing students with the opportunity to achieve levels of excellence in mathematics

requires significant improvement of the instruction that currently exists. Recent educational

reports, such as those by the NCTM (1980, 1989), the Holmes Group (1986), and the

Carnegie Forum on Education and the Economy (1986) recognized the critical need for

instructional improvement as a significant dimension of educational reform.

The Support Teacher Program

The Support Teacher Program established a professional development environment for extended

interactions among educational personnel. Built around the concept of teacher as instructional

leader, the position of Support Teacher provided a mechanism for developing local experts who

possessed the skills and knowledge around which productive interactions with colleagues

occurred. It was also a vehicle for creating an environment in which teachers assisted one

another in self-appraisal and self-improvement to the benefit of all their students. Through

this role, Support Teachers and their colleagues became better prepared to teach mathematics,

became more highly motivated, and shared a collective commitment to the teaching profession.

Theoretical Model

The program was created to increase teachers' mathematical knowledge, improve

instructional practices, and prepare teachers to conduct staff development activities in their

schools with their colleagues. To achieve this, a new staff development model was developed

which contained the components of three staff development mckiels: developmental model

(Andrews, Houston, & Bryant, 1981; Glassberg & Oja, 1981; Knowles, 1984; Oja, 1980; and

Tailerico, 1987), the linking-agent model (Carlson, 1965; Caruso, 1985; Havelock, 1968;
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Howsam, 1967; and Seiber, Louis, & Metzger, 1972) and the peer-coaching model (Joyce &

Showers, 1988; Showers, 1983a, 1983b, 1985a, 1985b). Features of the Support Teacher

Program's staff development model included the following goals:

1. Collaboration of school personnel, union officials, and university-based researchers
2. Use of results, conclusions, and implications of extensive research on teaching

including studies of actual classroom actions
3. Establishment of a professional role in schools and preparing junior high school

mathematics teachers to work in schools in a new role as exemplary practitioners
and leaders in professional development activities

4. Production of a framework for introducing and implementing improvements in
classroom practice

The purpose of the program was to improve the opportunities of students' access to the

understanding of mathematics. The means of attaining this were through (a) implementation of

instructional changes in the Support Teachers' own classes and (b) creation of collegial working

relationships among the mathematics faculties that supported instructional improvement

changes, experimentation, reflection, and peer interaction in and out of the classroom.

I - II 1 . Is I : I

The work of the Support Teachers focused on improvement of their own instruction and

that of their colleagues. The Support Teachers studied recommendations from research and

literature on improving mathematics education. A listing of the readings is in the Appendix.

The Curriculum and Evaluation Standards for School 'Mathematics (NCTM, 1989; Curriculum

Standards hereafter) and the Professional Standards for Teaching Mathematics (NCTM, 1991;

Professional Standards hereafter) were used by the Support Teachers to plan curricular and

instructional changes. These changes centered around the idea of teaching mathematics from a

different viewpoint.

The teaching of mathematics is shifting from an authoritarian model based on
"transmission of knowledge" to a student-centered practice featuring "stimulation
of learning." The teaching of mathematics is shifting from preoccupation with
inculcating routine skills to developing broad-based mathematical power. (MSEB,
1990, p. 5)

Results from the Second International Mathematics Study (Dossey et al., 1985) portrayed

mathematics instruction as procedurally oriented--this is the traditional instruction observed

typically in most junior high school classrooms. The Support Teachers used the categories for

3
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teaching mathematics from the professional Standards (NCTM, 1991) to plan and implement

changes in their instruction that reflected nontraditional, student-centered practice. The

categories include

Worthwhile Mathematical Tasks
Tasks are the projects, questions, problems, constructions, applications, and
exercises in which students engage.

Discourse
Discourse refers to the ways of representing thinking, talking, and agreeing and
disagreeing that teachers and students use to engage in those tasks.

Environment
Environment represents the setting for learning. It is the unique interplay of
intellectual, social, and physical characteristics that shapes the ways of knowing
and working that are encouraged and expected in the classroom.

Analysis of Teaching and Learning
Analysis is the systematic reflection in which teachers engage. It entails the
ongoing monitoring of classroom life--how well the tasks, discourse, and
environment foster the development of every student's mathematical literacy and
power.

Much of the Support Teachers' time and efforts the first year were spent in implementing

instructional improvements in their mathematics classes. In the second year of the Support

Teacher Program more time was spent helping their colleagues implement these same

improvements.

Activities of the Mathematics Support Teachers

During the fall of 1987, four mathematics teachers were selected by their peers and

administrators from each of four Toledo, Ohio, junior high schools to participate in the Support

Teacher Program. From February to August 1988, they were given over 60 hours of intensive

preparation that included (a) updating their knowledge about current research on teaching and

learning mathematics and (b) providing background and guided practice in working with

professional peers in a supportive role.

The administration of each school provided the Support Teacher with a half-day

instructional release time for support activities. The Support Teachers attended meetings with

Michigan State University staff and participated in reviewing and discussing selected literature

related to curricular and instructional improvements. The teachers attended an intensive



summer program at MSU where they planned support activities for the 1988.89 academic

year.

After the first year, each Support Teacher had created a role unique to his/her own

situation. There were, however, some common characteristics, such as conducting regular

Support Teacher meetings and reviewing literature related to mathematics education, learning,

and instruction. Some Support Teachers worked actively in classrooms with their colleagues,

observed instruction, and provided feedback. Each Support Teacher was responsible for

implementing instructional improvements in his/her own classroom. This was a difficult task

and one which took longer than a year to accomplish. The MSU staff met with the Support

Teachers on a monthly basis in their schools and assisted them with instructional

improvements. Of the four teachers who started in the program, three remained for the second

year. One Support Teacher discontinued participation in the program and was replaced by

another teacher.

During the second year, the activities of the Support Teachers and the MSU staff continued.

The Support Teachers (a) observed classes taught by other mathematics teachers; (b) provided

constructive feedback to the teacher observed; (c) conducted meetings with their colleagues

about instructional improvements; (d) studied current literature on teaching and learning

mathematics; and (e) maintained informal contacts with their colleagues and school

administrators about the issues of the Support role.

The Question Guiding the Inquiry and the Data Collected

The question guiding this inquiry was, "What is the nature and degree of change in the

quality of mathematics instruction given this restructured staffing pattern?" Four kinds of data

were collected: (a) documentation of technical assistance by the MSU staff; (b) observation and

documentation of the activities and events of Support Teaching by outside observers; (c)

interview; and (d) survey. Survey and documentation data were also collected on the colleagues

of the Support Teachers, and the results will be reported in another paper.

5
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Preliminary Results and Outcomes of the Support Teacher Program

Results from the Teaching Style Inventory (a survey), the Support Teacher interview,

and documentation of the Support Teachers' mathematics curriculum suggested changes took

place in the thoughts and practices of the mathematics teachers. Analysis of the data added

confirmatory evidence for the benefits of this extended professional role for mathematics

teachers. The results included the following Items:

1. Each Support Teacher's thoughts and practices changed as a result of the program.
Instruction became less traditional in nature, more concept-oriented, activity-based,
and focused on problem solving.

2. The activities of the program adequately prepared Support Teachers for their new role
by Increasing their knowledge of and experience in effective instructional strategies
and support techniques.

3. The teaching colleagues of the Support Teachers were influenced in varying degrees.
Some colleagues greatly improved their thoughts and practices while others made
moderate changes. There were some colleagues at every school who resisted change
altogether.

4. At the end of the first year of the program, the student results (from tests, written
work, and verbal comments) indicated a more positive attitude towards mathematics,
an improved ability to solve problems, and increased conceptual understanding.

The Teaching Style Inventory

The Teaching Style Inventory was given to the Support Teachers to learn about their

thoughts regarding instructional practices, student learning, and the nature of the mathematical

content in the curriculum. Examples of some questions for Parts I and II are included in Figure

The Teaching Style inventory was administered to the Support Teachers four times during

the first year-and-a-half: (a) at the start r f the program; (b) after four months; (c)

following a summer workshop; and (d) at the end of the first school year. Analysis of the

results suggest the following points:

1. The teachers had changed their thoughts about teaching mathematics. They moved
:rom a transitional view of teaching and learning to a more nontraditional view.

2. During the teachers' involvement in the program, their thoughts changed at different
rates. Some teachers changed their thinking before others did. The greatest range of
scores occurred during the second survey.

3. By the fourth survey, the responses of all the teachers were thinking more alike in
nontraditional ways.

61



PART I CLASSROOM PROCEDURES

Check the point within each of the following scales which most accurately
describes your math class.

2. When students have trouble, I ask them leading questions.

When students have trouble, I explain how to do it.

1

2

3

4

5

4. In class, students frequently work together on assignments. 1

2
3

4

Students seldom work together on assignments in class. 5

6. I encourage students to solve a given math problem the
way I have demonstrated. 2

3

I encourage students to solve math problems in a variety 4

of ways. 5

7. I present a math concept first then illustrate that
concept by working several problems (deductive). 1

2

I present the class with a series of similar problems 3

then together we develop concepts and methods of 4

solving the problems (inductive). 5

11. In my math class I emphasize the basic computational 1

skills three-fourths of the time or more. 2
3

In my math class I emphasize concept development three- 4

fourths of the time or more. 5

14. Almost all my questions in math class can be answered 1

with yes, no, or a number. 2

3

Almost all my questions in math class require the students 4

give explanations. 5

Figure 1. Mathematics Teaching Style Inventory (selected items).

12



PART U: INSTRUCTIONAL STRATEGIES

How frequently do you use the strategy in your class?

18. Whole class instruction

19. Whole class discussion

te,

e
g E

F g za: A,

0 0 0 0 0
00 000

20. Posing open-ended challenges 0 0 0 0 0
21. Gathering and organizing

student responses 0 0 0 0
22. Encouraging analysis and

generalization 0 0 0 0 0
23. Assigning homework 0 0 0 0 0
24. Discussing homework 0 0 0 0 0
25. Using concrete manipulatives 0 0 0 0 0
26. Using games 0 0 0 0 0
27. Drills 0 0 0 0 0
28. Story problems 00 0 0 0
29. Nonroutine problems 0 0 0 0 0

Figure 1 (contd).



Analysis of the Teaching Style Inventory

The Teaching Style Inventory consisted of four parts of which two were used in this

analysis: Part I (Classroom Procedures) and Part II (Teaching Strategies). The method of

analysis compared the teachers actual response with an ideal response for each item. The ideal

response reflected a student-centered, concept-oriented, nontraditional instructional approach

as recommended in the Curriculum Standards (NCTM, 1989) and the Professional Standards

(NCTM, 1991). If a teacher's actual response on an item was 2, and the ideal response was 5,

the difference (absolute value ) of 3 was recorded. A sum of the differences for all the items

was calculated for each survey. The difference between the sum on the first and last survey

represented the amount of change which occurred. The lower the number, the closer the

teacher's actual responses were to the ideal. A total score of 0-28 on the mathematics

inventory indicated responses close to the ideal. This score suggests a nontraditional

instructional approach. A total score of 84-112 indicated respemses that represented a more

traditional instructional approach. The results of the four surveys for each teacher are

presented in Table 1 and Figure 2.

Discussion of the Results on the Teaching Style Inventory

The results of the Teaching Style Inventory indicate that the mathematics Support

Teachers had changed their thinking about instruction and learning. They had changed from a

more traditional to a more nontraditional approach. ThiThid incorporated many of the.,

recommendations from both of the NCTM Standards into their instruction Although the teachers

had-changed their thinking, they were not able to implement simultaneously a nontraditional

instructional approach in their classes. This was a point of frustration for each Support

Teacher--knowing what to change and not being able to accomplish it as fast and with as much

success as they would have liked.

The Support Teacher Interviews

The interview questions focused on the tasks, discourse, and the environment--categories

of instructional improvement identified in NCTM's professional Standards (1991) and

7
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Curriculum Standards, (1989). The Support Teachers were interviewed four times: (a)

March 1988; (b) September 1988; (c) June 1989; and (d) May 1990. (For the list of

interview questions, see Figure 3.)

Analysis of the Teacher Interviews

An instrument was developed to measure the degree to which the teachers' thoughts

reflected traditional or nontraditional instructional approach. Three categories were used to

analyze the teachers' responses--content (tasks), communication patterns (discourse), and the

learning environment. The three categories in the NCTM professional Standards (1991)

identified the optimal level by which the teachers responses were measured.

The three categories were used to analyze the teachers' responses. A level 3 response in a

category represented a traditional instructional approach, a level 1 response characterized the

nontraditional instructional approach, and a level a response indicated instructional thoughts

that were improved from level 3 but not yet optimal (as in level 1).

The Content of the Mathematics Curriculum. This category included the

orientation of the content, topics that were covered, the tasks which were selected, and how

learning was evaluated. The category "Worthwhile Mathematical Tasks" in the Professional

Standards (NCTM, 1991, p. 25-32) is related to practice at response level 1 in this category.

Interview questions 1, 6, 10, and 13 were in this category. The three levels in this category

are described in Figure 4. This is followed by segments from the first and last interview with

Wilma Burns2 which depict her thoughts about the mathematical content and curriculum.

Wilma Burns was asked, "What are the big ideas in 7th/8th-grade mathematics?" Her

responses, listed below, are from the first and last interview.

March 198$
It is thn last time they will have to learn mathematics. It is covering the basics- -
add, subtract, multiply, divide, and problem solving. That is why I let them use
calculators.
May12211
Number theory, rational numbers, decimals, percents, and linking them together.
Probability and statistics, problem solving that is integrated into the curriculum,

2Names of all teachers are pseudonyums.



Table 1

Results of the Teaching Sy le Inventory

Teaching Style Inventory: Parts I and II

Support Teachers 3/88 6/88 9/88 6/89 Change
to 6/89).

Wilma Burns 47 42 31 25

.2/88

A 22

Susan Day 43 36 35 31 A 12

Vance Martin 58 59 37 38 A 20

Note: An1401 score is from 0 to 28.
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1. What are the big ideas in grade mathematics?

2. (a) How do you know when a class period is/is not going well?
(b) Describe a class period that you thought went well recently.

4. (a) What motivates your students to learn the content?
(b) What motivates your students to complete their

assignments?

6. How important is practice in your classes?

7. One frequently hears the statement, "It is important that students
understand the content."

(a) What does that mean to you?
(b) How do you know when students do not understand the

content?

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

10. How would you describe your role as teacher?

11. What is your interpretation of the Support Teacher role?

12. What would improve the learning opportunities for your
students?

13. What improvements would you suggest on a school-wide basis?

14. How do you assess the Support Teacher Program activities so
far?

Figure 3. Interview questions.

13



LEVEL 1:
Nontraditional

LEVEL 2:
Transitional

LEVEL 3:
Traditional

Concept orientation with linkages
to other content or topics.

Topics/units focus on unifying
concepts.

Tasks are interesting/challenging
and engage students in active
experiences that enhance
conceptual understandings.

Evaluation includes paper &
pencil tests, interviews, and
observations focused on
conceptual understandings.

Concept orientation with no
linkages to other content
or topics.

Familiar topics/units set in a
new context.

Tasks are interesting although
routine and focus on the
concept studied.

Evaluation consists of
paper & pencil tests which
measure procedural
and concept understandings.

Figure 4. Levels of mathematical content.

1 3

Procedural/computational
orientation.

Topic-centered curriculum.

Tasks are routine and used
to develop skills.

Evaluation consists of
paper & pencil tests
to measure procedural
knowledge.



and geometry. My changes in thinking over the year has been in establishing
linkages and requiring less memorization.

In the first interview, Wilma Burns describes a mathematics curriculum that represents

a traditional approach. By the last interview her thinking had changed. She now viewed the

content of the mathematics curriculum very differently. Her focus is on mathematical concepts

and the connections made between units of content. This change was also observed in Wilma's

classroom instruction. Similar changes occurred in the responses of the other Support

Teachers.

the Patterns of Communication. The next category considered the communication in

the classroom. Contained in this category were the ways in which a teacher questioned,

explained, and discussed mathematics with the students and the degree to which students were

encouraged to participate. The category of "Discourse" in the Professional Standards (NCTM,

1991, p. 35-56) relates practice at level 1 in this category. Interview questions 7, 10, and

12 are in this category. A description of the three levels of communication is presented in

Figure 5. What follows are Susan Day's first and last interview responses to a question related

to communication and student understanding.

Susan Day was asked, "One frequently hears the statement, 'It is important that students

understand the content.' (a) What does that mean 1) you? and (b) How do you know when

students do not understand the content?" She responded as follows:

March 1988
(a) It means more than the ability to do an operation. It should mean seeing a lot
more about a particular problem. It's more than what's in the book. (b) By their
responses--the students will verbalize to me that they don't understand.
Sometimes I give them a couple of problems and I can get around the class to see if
they have problems.
May 1990
It has come to mean that the students can use and apply what they have learned to
various situations. That they have various ways to see and solve problems. It
means that they don't just have one way to see things. Understanding is not just
remembering memorized rules. The students need to know why they are doing what
they are doing.

Susan's responses include references to the importance of communicating with students in

order to learn about their understanding. Susan Day had changed her thoughts about student

9



learning and the importancE of communication. In the first interview, understanding means how

successful the students were in computing answers to problems or by results on a test or quiz.

In the last interview, understanding is assessed through discussions of the concepts or by the

student ' appiication of the concepts to new situations.

The Social Organizafjon and the Learning Environment. This category considered

the ways in which teachers organized students for learning; encouraged learning and organizeok

the curriculum; and spent instructional/class time. The category the "Environment" in the

professional Standards, (NCTM, 1991, p. 57-62) reflects instructional practice at ievel 1 in

this category. Interview questions 2, 4, 9, 10, 12, and 13 are related to this category. Figure

6 describes the levels in this category.

In the first and last interviews, Vance Martin talked about classes that "went well" and those

that didn't. He also talked about classes that he thought "went well."

March 1988
(a) When there are a lot of distractions ir. the class--when people are not
focusing on the lesson. They are not attending to what is going on. It may mean they
are bored. (b) Last week the thing I did with this class was mixed numbers and it
was a learning situation. We divided up into groups of 4 and each person was
responsible for doing one part of a division of mixed r. umbers problem. We set it
up as a competition. I was pleased because I thought thAy understood the concept of
the problem better.
May 1990
When the kids have too many questions, then I don't think they really understand
what their task is supposed to be. If they do keep asking questions when they
understand the task, then they are asking questions of the nature that they want you
to do the work for them. You've got to turn that into a situation where they can do
the work. You can do that by either not helping them or by asking them their own
questions back. I want them to be actively involved and I want them to have more
input into the class because they are interacting with each other for instructional
purposes, not socialization. When the class is going well the kids help each other,
ask each other questions.

In the first interview, Vance believes a class didn't go well when students were off task or

seemed bored. By the last interview his attitude and thinking had changed. He felt at that time a

lesson didn't go well when the students asked a lot of questions because they didn't understand. In

general, by the last interview the Support Teachers' judgment of whether a class went well

focused on lack of student understanding rather than on their off-task behavior.
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LEVEL 1:
Nontraditional

Instruction is guided disco'ery
with active student
participation.

Teacher's questions are open-
ended and require students
to provide an explanation.
Controlled practice is used to
promote student understanding.

Explanations embellish and enrich
the concept/idea being studied.

Discussions are interesting,
meaningful and students
actively initiate thoughts,
conjectures and ideas.

Feedback is specific and related
to the students' understanding
of the concept or idea.

LEVEL 2:
Transitional

Instruction is mostly
demonstration with limited
student participation.

Teachers questions require
students to give some
explanation.

Teacher's explanations focus
on some concepts or
procedures.

Discussions are focused on
concepts, but students don't
initiate the ideas.

Feedback is concept-related,
but not focused on student
understanding.

Figure 5. Levels of patterns of communication.
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LEVEL 3:
Traditional

Instruction is demonstration
without student
participation.

Teacher's questions require
one-word responses from
students.

Teacher's explanations focus
on procedures or
definitions.

Discussions are limited to
the development of a
skill, definition or
procedure.

Feedback is used to keep
students on task.



LEVEL I:
Nontraditional

LEVEL 2:
Transitional

Cooperative groupings are used
and the activities promote
the development of
concept understanding.

Concrete manipulatives,
illustrations, and activity-
based experiences are
used to help students under-
stand the concepts being
studied.

The curriculum integrates
concepts and ideas through
strands which connect
and unify units of content.

Students are engaged in content-
related activities before and
after the lesson.

Students work occasionally
in groups, but tasks are
not developed purposefully
for the groups.

Concrete manipulatives and
illustrations are demonstrated
.by the teacher to help
students better understand
the concepts.

The curriculum is changing to
reflect concepts and ideas.
The teacher is relying less
on the textbook for
curriculum planning.

The teacher inconsistently plans
for students to work on a
task before or after the
lesson.

Figure 6. Levels of the learning environment.
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LEVEL 3:
Traditional

Students are expected to work
individually on their tasks.

Manipulatives and illustrations
are not used or are used in
ways that promote student
understanding of the content.

The curriculum is textbook
bound and fragmented into
unrelated units and topics.

Students spend time socializing
before and after the lesson.
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The teachers' responses were analyzed using the categories to identify the level of their

response for each question. Their responses were assigned a level (1, 2, or 3) and then

compared across the four interviews. Each teacher's levels of responses for the four interviews

are included in Figures 7, 8, and 9.

A total score was obtained for each interview. This was the sum of the levels of the

responses for each interview. A level 1 represented a student-centered, concept-centered,

nontraditional orientation. Since 11 questions were analyzed in each interview, the total score

for the responses of the interviews should move in the direction of the ideal total score of 11.

Table 2 and Figure 10 represent the total scores for the Support Teachers across the four

interviews.

Discussion of the Support Teacher Interview Results

The results suggest that (a) the mathematics Support Teachers had changed their thoughts

about teaching and learning; (b) they moved from a traditional to a nontraditional orientation by

the last interview; and (c) none of the Support Teachers had reached a nontraditional

orientation until the end of the second year.

The teachers had changed their thoughts about the content, communication, and the

classroom environment. These results supported the findings of the Teaching Style inventory.

By June 1989, the interview and survey results indicate they were in a transitional level of

thinking. By May 1990, the interviews show they moved to a nontraditional orientation. Of

particular importance was the finding that their thinking changed gradually and evolved over

time. While their thinking had changed over the two-and-a-half years, their practice had not

yet reached the nontraditional level. None of the teachers felt completely successful in

implementing all the improvements they planned. Results from research noted that changing

teacher practice would indeed take longer than changing their thinking. (Madsen-Nason, 1988)

11
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Chanties In the Support Teachers' Mathematics Curriculum

The Support Teachers described their mathematics curriculum in 1986-1987, beforc

their participation in the program, and for 1990-1991. Analysis of their self reports indicate

the nature of the content and the curriculum had changed. Figures 11, 12, and 13 are the

mathematics curricula of the Support Teachers.

The Support Teachers had changed their curricula from 1986-87 to 1990-91. Even

though they taught different grades and content, there were similarities in changes they made.

First, more time was now spent in studying larger mathematical units. Second, each 1990-91

curriculum was less fragmented than the 1987-88 curriculum. The teachers all reported

trying to build a curriculum that focused on big ideas or concepts and that made mathematical

connections between units of content. Furthermore, the teachers implemented new units from

outside their textbooks which were student-centered and activity-based.

Comments on the Support Teacher Program

The Support Teacher Program provided the opportunity for teachers to improve the

quality of their mathematics instruction and to work with colleagues to improve learning and

instruction at a department level. Evidence from interviews, surveys, and documents indicate

that the changes which took place in the thoughts and practices of the Support Teachers evolved

gradually. Even after two-and-a-half years, the Support Teachers were still working to

implement changes in their instructional practice. Some teachers had just begun to use

cooperative learning strategies, others started to construct a cohesive and concept-oriented

curriculum, and others focused attention on strengthening the communication patterns in their

classes. All the Support Teachers continued to work with their colleagues.

Indeed, Support Teachers reported their students responded positively to new techniques

and instructional ideas they implemented. Moreover, they demonstrated increased confidence

and competence, which resulted from interactions with their colleagues and from being engaged

in significant professional growth activities. Teachers and students alike bedefited from the

25
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1

lma Burns

1 2 4 6 7 9 10 11 12 13 14
Interview Questions

INTERVIEW DATES

March 1988

O September 1988

A June 1989

May 1990

LEVELS OF RESPONSE

1 = Nontraditional

2 = Transitional

3 = Traditional

Figure 7. Levels of responses to interview questions: Wilma Burns.
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1

Vance Martin

1 2 4 6 7 9 10 11 12 13 14

Interview Questions

INTERVIEW DATES

March 1988

la September 1988

A June 1989

May 1990

LEVELS OF RESPONSE

1 = Nontraditional

2 = Transitional

3 = Traditional

Figure 8. Levels of responses to interview questions: Vance Martin.



Susan Day

I I I I 1

1 2 4 6 7 9 10 11 12 13 14
Interview Questions

INTERVIEW DATES

0 March 19880 September 1988

A June 1989

May 1990

LEVELS OF RESPONSE

1 = Nontraditional

2 = Transitional

3 = Traditional

Figure 9. Levels of responses to interview questions: Susan Day.
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Table 2

Levels of Responses of the Support Teacher Interviews

Support Teacher Interview Results

Support Teachers 3/88 9/88 6/89 5/90 Change
(3/88 to5/90)

Wilma Bums 31 24 17.5 14 A 17

Susan Day 31.5 23 16.5 13 A 18.5

Vance Martin 32.5 24.5 18 13 A 19.5

of A Level 1 (Nontraditional) score is from 11 to 163.
A Level 2 (Transitional) score is from 17 to 27.5.
A Level 3 (Traditional) score is from 28 to 33.
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VM - Vance Martin
WB - Wilma Bums
SD - Susan Day

Figure 10. Levels of responses of the mathematics Support Teachers' interviews.
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12116 r1937 1990-1991

TOPIC WEEK TOPIC WEEKS
Whole Nos. & Operations 4 Probability* 6
Number Theory 11/2 Integers 3

Fractions 5 Fractions 7
Decimals 3 Measurement Using Fractions 2
Equations 3 Mouse & Elephant*
Geometry 4 & Textbook Area & Volume 7
Ratios 1112 Equivalency
Percents 4 (Decimals, Proportion, %) 5
Perimeter, Area, Volume 4 Informal Equations 2
Integers 3 Measurement (Metric) 2
Real Numbers, Coordinate Plane 3 Spatial Visualization* 2

dailyProblem Solving

*Middle Grades Mathematics Project
Unit, Addison-Wesley Publications

Figure 11. Wilma Burns's mathematics curriculum.

1986-1987 1990-1991
TOPIC WEEKS TOPIC WEEKS
Whole Numbers & Operations 31/2 Integers 2
Integers 3 Mouse & Elephant * 7
Exponents & Powers of Ten 4 Factors & Multiples * 7
Decimals 31/2 Fractions, Decimals, Percents 5
Percents 4 Equations & Graphing 4
Fractions 6 Probability & Statistics 4
Equations 3 Problem Solving Strategies 9
Coordinate Graphing __4

Geometry *Middle Grades Mathematics Project
Metric Measures 3 Unit, Addison-Wesley Publications

Figure 12. Vance Martin's mathematics curriculum.



7th Grade
121612117 1990 -1991

TOPIC WEEKS TOPIC WEEKS
Problem-Solving Strategies 1 Problem-Solving Strategies 4
Whole Numbers 4 Decimals 4
Decimals 3 Factors & Multiples* 4
Patio, Proportion, Percent 4 Fractions 7
Number Theory 2 Ratio, Proportion, Percent 5

Fractions 4 Similarity* 4
Measurement 2 Geometry

(Angles, Polygons) 3

Geometry (Angles, Polygons) 3 Spatial Visualization*
Perimeter, Area, Volume 4 Part I 1

Integers 1 Integers 2

8th Grade
1986-1987

*Middle Grades Mathematics Project
Unit, Addison-Wesley Publications

1990-1991
TOPIC WEEKS TOPIC WEEKS
Whole Numbers 3 Review 2
Decimals 3 Problem-Solving Strategies 4
Number Theory 2 MQqatkEleptiant* 4
Fractions 4 Probability * 4
Equation Solving 3 Statistics 4
Geometry 3 Spatial Visualization *
Ratio, Proportion, Percent 3 Part II 1

Measurement 1 Geometry
Perimeter, Area Volume 3 (Trigonometry, Pythagorean
Integers
Rational Numbers

2
2

Theorem, Right Triangles,
Similarity) 3

Graphing 2 Algebra (Integers, Equations
Geometry 2 Graphing, Misc.) 10

*Middle Grades Mathematics Project
Unit, Addison-Wesley Publications

Figure 13. Susan Day's mathematics curriculum.
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new professional role that kept these exemplary teachers in the classroom and extended their

influence to other teachers.
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