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Chapter 1
Introduction

The Milwaukee Urban Systemic Initiative (MUST) is an effort of the Milwaukee Public
Schools to improve mathematics and science instruction and student achievement throughout
the district at all grade levels. The purpose of this report is to contribute data to the formative
evaluation of MUSI. It reports the results of site visits to First and Second Wave MUSI
schools in Spring 1998. These site visits were conducted towards the end of the second year
of MUSI implementation.

Background
The Milwaukee Public Schools (MPS) joined the Urban Systemic Initiative (USI) effort of
the National Science Foundation in 1996. It joined as part of the third cohort of USI districts.
MPS had a student population of approximately 101 963 students in 1997-98. The student
population consisted of 80 percent minority students-61 percent African American, 13
percent Hispanic, one percent Native American, four percent Asian, 20 percent Caucasian,
and two percent other. Seventy-nine percent of the elementary students were eligible to
receive free or reduced price lunch. The district had 154 schools, excluding alternative and
partnership schools-114 elementary schools, 22 middle schools, 18 high schools.

The Milwaukee Urban Systemic Initiative (MUSI) includes three components. The first
component involves mobilizing and supporting communities of learners at all
levelsclassrooms, schools, district, and city. The second component is the development of
a cadre of teacher leaders referred to as Mathematics and Science Resource Teachers
(MSRT). The third component is the establishment of a mathematics, science, and
technology center.

Each year, a group of elementary, middle, and high schools are identified as targeted MUSI
schools and additional schools are brought into the reform effort each year. The MSRT is a
full-time position and each MSRT, in general, is assigned to work with the staff at two
targeted MUSI schools for two years. In 1996-97, 51 schools became the first wave of MUSI
schools and 25 MSRTs were selected to work within these schools. In 1997-98, 30 additional
schools were targeted as the second wave schools and an additional 15 MSRT positions were
created. Thus, during the second year of MUSI, 81 schools were being targeted and the cadre
of MSRTs totaled 40.

Subjects

Data were collected from a purposeful sample of MUSI schools. The criteria for selecting
First Wave schools included being a site visit school during the previous year and having the
same MSRT for both years. Second Wave Schools were selected that had the same MSRT
for the entire year. No two schools with the same MSRT were selected. A balance of first and
second wave schools were selected at each levelelementary, middle, and highthat were
distributed across the geographic regions of the district. If more than one school fit the
criteria at any level, wave, or region, a random selection was made. The sample included four
elementary, three middle, and two high schools. Five schools were from the First Wave and
the other four were from Second Wave schools. See Table 1 for a profile of each school.
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Table 1. School Profiles (based on 1997-98 data
School Wave Level Student

Enrollment
Percent
Minority

Percent
Free/Reduced Lunch

School A 2 elementary 446 69 64
School B 1 elementary 564 53 74
School C 2 elementary 360 95 94
School D 1 elementary 394 92 75
School E 1 middle 745 81 82
School F 2 middle 761 76 87
School G 1 middle 947 92 82

School H 2 high 1517 75 61

School I 1 high 1542 75 57

Data Sources
A site visit was conducted at each school toward the end of the school year. Data were
collected from a variety of sources. These included (a) interviews with principals, (b)
interviews with groups of teachers, (c) interviews with groups of students, (d) observations of
mathematics instruction, and (e) observations of science instruction. See Table 2 fora listing
of the data collected.

Table 2. Data Sources
School Level Principals

Interviewed
Teachers

Interviewed
Students

Interviewed
Mathematics

Lessons Observed
Science Lessons

Observed
Elementary 3 20. 14 17 14

Middle 3 17 18 11 12

High 2 11 8 6 8

Total 8 48 40 34 34

Procedures
The data were collected by site visit teams. Each team was comprised of two to three
individuals. Some team members varied from site to site, with most individuals conducting
site visits in at least three different schools. Site visit teams spent one day at each site
collecting data through interviews and observation. The qualitative data collected from each
site provided a rich array of views on the reform effort. Reduction techniques were used to
synthesize and summarize the data.

Interviews

One group of six students was scheduled to be interviewed at each school. The site visit team
was unable to interview a group of students at one of the elementary schools due to an
unexpected situation at the school on the day of the site visit. See Appendix A for the student
group interview protocol.

Two groups of four teachers were scheduled to be interviewed during each of the site visits.
However, due to scheduling difficulties only one group of teachers was interviewed at three
of the schools. See Appendix B for the teacher group interview protocol.

Individual interviews were scheduled with the principal at each site visit school. However,
only eight principals were interviewed due to an unexpected situation at one of the schools
on the day of the site visit. See Appendix C for the principal interview protocol.

One member of the site visit team conducted each interview using a semi-structured
interview protocol that consisted of open-ended questions. Each interview was approximately

6
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20 to 30 minutes long. The interviews were recorded on audio tape. During the student and
teacher interviews another member of the site visit team took extensive notes and the audio
tapes were used to clarify and extend the written notes. The principal interviews were
transcribed.

The data were read and reread and then summarized for each question. Illustrative comments
were identified to generate three sets of interview summariesstudents, teachers, and
principals. The summaries were gleaned from the analysis of the interview data. These
summaries should be considered as representative of ideas expressed by the participants.

Observations

Observations of students learning mathematics and science were conducted during each site
visit. Observations were scheduled for four mathematics lessons and four science lessons at
each school. However, due to scheduling problems or opportunities the number of
observations in each school ranged from two to six for mathematics and from three to five for
science.

Observations of mathematics and science lessons usually occurred for an entire class period.
Observers made written notes using a classroom observation guide. Completed observation
forms were separated into elementary, middle, and high school levels and then further
separated by content area. Then several readings of the completed observation forms
occurred. Then a rubric was used to rate each observed lesson in three areas: (1) standards-
based instruction, (2) equity, and (3) community of learners. The rubric is included in .

Appendix D.

To establish inter-rater reliability, two raters first reach consensus on a sample of six
observations. Next each person rated a random selection of six observations with 85.4
percent agreement with either perfect agreement or variance of one. They then discussed
each of these observations and reached consensus on their ratings. Then one of the
individuals rated the remaining observations. If she was unsure of any rating, the two raters
conferred and reach consensus.

7
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Chapter 2
Conversations with Students

Student perspectives in this study provided a unique perspective on the teaching and learning
of mathematics and science as the recipients of reform efforts. During each site visits,
students were interviewed in a focus group setting. Approximately 35 students participated in
these interviews. The number of participants varied from school to school.

The conversations with students were guided by an interview protocol (see Appendix A). In
general, students were asked to brainstorm about their mathematics and science classes by
hypothetically giving students control of these classes. The answers yielded interesting
responses in that students across grade levels consistently thought hands-on, real world work
in both disciplines helped them learn more. Students also indicated they liked this type of
format since they felt more challenged than with rote activities.

One site visit team member facilitated each conversation while another took extensive notes.
The conversations were also audio taped. The tapes were used to clarify and expand on the
written notes. Each interview question is stated. Then a summary of responses is given for
each question, followed by a listing of representative student comments.

Mathematics Class

We're going to start out with some brainstorming. I am going to show you something and
then I'm going to ask you to tell me what came to your mind when you saw that. Ready?.
(Students were shown a card with "Math Class" written on it.) What did you think of when
I showed you math class?

The student interviews began with brainstorming their reactions to the phrase "Math Class."
As shown in Table 3, students reactions varied. The most frequent response from the
elementary school students involved the operationsadding, subtracting, multiplying, and
dividing. Some of the elementary school students reported that they loved math class, one
noted that math was fun sometimes, and a few said they thought about problem solving and
thinking. Several middle school students also thought about operations, but even more
reported that math was fun and that they liked it. A few of the middle school students
commented that math was hard, whereas others said it was easy. The high school students
through of math. as fun, problem solving, equations, and homework. For the most part, their
comments regarding mathematics were positive.

Table 3. Mathematics Instruction from Student Perspectives
Level n Manipulatives Operations;

Numbers
Love

Math, Fun
Unhappy

about Math;
Hard

Problem
Solving;

Applications

Other

Elementary 24 13% 33% 21% 8% 13% Misc. 13%
Middle 14 --- 29% 36% , 21% 15%
high 6 17% 33% --- 33% Homework: 17%

Elementary School Student Comments
I think of problem solving.
I think of pencil and paper.
I hate fractions.
I think of take-away a lot. If you have those little cubes and if you have to take them away.
I think of using things to help us learn like blocks and stuff.
I think of division.

8
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Addition and subtraction.
I think of times tables.
You need to think a lot.
It's fun sometimes.
I think of grades and report cards. Because I think something bad is going to be on my report cards.
I work real hard to do well. When I get one or two wrong I don't feel happy.
I think of numbers and pencils.

Middle School Student Comments
It's important but it depends on what we are learning. Right now we are learning algebra and it's not
practical.
I think algebra is very useful in life, like learning to plot graphs. It depends on what career you're czoing
into and how much it's going to be part of your life.
I think it is a lot of hard work.
The work is pretty easy. I get it done pretty fast.
Word problems, some are easy, some are hard.
I think it's fun because they teach us in a fun way.

High School Student Comments
Algebra is fun.
The history and theories are good.
The teacher ties it to real life.
Problem solving comes to my mind.
Numbers, equations.
Homework.

Science Class

We're going to start out with some brainstorming. I am going to show you something and
then I'm going to ask you to tell me what came to your mind when you saw that. Ready?
(Students were shown a card with "Science Class" written on it.) What did you think of
when I showed you science class?

The students brainstormed their reactions to the phrase "Science Class." Table 4 shows that
elementary and middle school students were more positive about science class than were
high school students. Most elementary and middle school students responded that science
was fun and involved hands-on learning. In contrast, more than half of the responses from
high school students indicated that science was boring and that they wanted more challenging
material and experiences in their science classes.

Table 4. Science Instruction from Student Perspectives
Level n Hands-on Fun, Cool Easy; Not

Challenging
Boring

Elementary 26 53% 41% --- 6%
Middle 13 63% 19% 13% 6%
High 15 38% --- 25% 38%

Elementary School Student Comments
I think of experiments.
Right now we are learning about pollution and we are building things out of stuff like bottles and straws.
We do a lot of studying about microscopes where we look at our hair and stuff.
I think of mixing chemicals and putting markers in water.
Science is fun. I think of minerals.
We do more fun stuff in science than in English or reading. We do more stuff with our hands.
I like science.
It is cool.
I like to build stuff with the pictures that tell you to build stuff step by step and look at directions.
We look at the kind of things they put in those glass bottles.

9
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Middle School Student Comments
Experiments come to mind.
Science is okay. We do experiments like volcanoes, making biomes, making animals.
I like it because we look at nature and stuff and dissect things.
In our science class we are doing a lot of experiments and learning how different chemicals interact.
I like science class because we do experiments and I like to learn by having fun.
I think its kind of boring because the work has no meaning. Right now we are doing the metric system and
it doesn't help you very much.

High School Student Comments
I liked environmental science because it was hands-on with field trips.
Dissecting, chemistry: like blowing up.things and the periodic table.
ICS boring. The teacher is good but doesn't tie it to my life.
Boring. They don't teach us much that we really need.
They don't teach you anything. They just review and don't teach you anything you need to know.
I don't feel challenged.
We aren't learning on our own because we aren't challenged.
We aren't learning on our own because we aren't challenged.

Ideal Mathematics Class

I would like you to pretend that you are in control of your math class. You can decide what
is taught and how it is taught. You are still a student in the class, but you make the plans.
What would you be doing in your ideal math class? What would your teacher be doing?
What would you study or learn about? What kinds of activities would you be doing? How
does this differ from what typically happens in your math class?

Students were also asked to pretend that they were in control of their mathematics class while
remaining a student in the class. The students then described what they would be doing, what
the teacher would be doing, what topics they would study, what types of activities they
would be doing, and to comment on how this differs from what typically happens in their
math classes. Table 5 gives a summary of how students responded to the various aspects of
the questions that were posed. As students thought about their ideal mathematics class, most
indicated that they wanted more connections and discussions about the importance of
mathematics in their futures and in their lives in general. Some students at all grade levels
also reported wanting more excitement in their mathematics classes. The middle school
students wanted mathematics related to the real world, while high school students sought
validation for their study of mathematics. Both elementary and middle school students
indicated a strong desire to have more help from their teachers in mathematics.

Table 5. Ideal Mathematics Class from Student Perspectives
Level n Student Actions Teacher Actions Topics of Study Activities Differences

Elementary 26 Self-learners
Ask questions

Help students
Explain things
Give ideas
Make sure students

understand

Fractions
Algebra

Worksheets
Games
Write on

board
Group work

Less sleeping
and more
learning

More
challenging

Middle 13 Do real world
things
Use computers
No hard problems
No tests
No homework

Help students
Explain more
Give interesting

work
Go step-by-step

Doing surveys
Alternate ways

to solve
problems
No fractions..

algebra, story
problems

Group work
Hands-on

work
Do problems
Build things

Teachers are
boring now
Teachers don't

help much now
Different

topics, not same
old stuff

High 15 Study theorems
Do one problem

a day

Review homework
Real world
Motivate students
Use games

Basics first,
then harder
problems
Theorems
Exponents

Games
Show films
Worksheets

Make it
relevant

Would be more
minorities in
advanced classes

1 0
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Elementary School Student Comments
I would make sure all of the kids know how to do everything.
The teacher would be helping us work with cubes and give us problems.
I would make it a little more complicated because kids finish early and goof off.
We would be doing fun stuff like work sheets or games.
I would rather that everyone work by themselves because that's how you learn better.
Groups are more fun because you get things done faster.
If the kids didn't know something, the kids could raise their hands and if they still didn't get if after the
teacher explained it, she would help them.
The teacher would be demonstrating how to do stuff.
I would make sure people do the right thing and knew what to do.
My teacher would be helping kids when they don't understand things.
I would tell them what I am going to talk to them about andexplain things to them.
I would tell the students to try their best to get it and if they didn't I would explain it to them.

Middle School Student Comments
In an ideal math class we would be doing problems and surveys.
We would be doing computers.
We would be doing stuff in business like checkbooks, stuff in the real world.
There would be no hard problems, no hard fractions, no algebra, and no story problems.
There would be different stuff everyday instead of going over the same old stuff.
I would go over the things step-by-step with students.
I would like to use math to build things like buildings.
There would be no homework and you could write any answer down. There would be no tests.
All we do is worksheets and our teacher doesn't explain it. Teachers should get up and help the students.
They should give out more interesting work like work in groups.
Teachers are boring now.
The math teacher doesn't help us as much.

High School Student Comments
Teaching like what is supposed to be taught like through games.
I would like to see the way math relates to the real world. My teacher would show us all of the jobs that
rely on math skills and how it will apply to college.
Our teacher showed us films on how calculus was applied in the real world, like in the building of dams.
My other classes were not like that. They were usually 2000 year old rules with no showing of their real life
application.
If I would be teaching I would make the students want to be there. Just standing in front of the room with a
book, that's a waste of time. It makes it look like these teachers don't know what they are doing. Just
relaying the answers Trom a book is not learning.
I like the way our class is designed now, but there are not a lot of minorities in AP classes. Teachers don't
tell students how much farther they will go if they take more math. They don't tell them what it will do for
them. I really hate it since I am the only black left in my class. You usually see very few minorities in math
classes.

Ideal Science Class
I would like you to pretend that you are in control of your science class. You can decide
what is taught and how it is taught. You are still a student in the class, but you make the
plans. What would you be doing in your ideal science class? What would your teacher be
doing? What would you study or learn about? What kinds of activities would you be
doing? How does this differ from what typically happens in your science class?

The students were then asked to pretend that they were in control of their science class. They
were to describe student actions, teacher actions, topics of study, and types of activities in their
ideal science class. They were also to explain how their ideas differ from what typically
happens in their science class. Table 6 gives samples of hoW students responded to the various
aspects of the questions that were posed at each level. As students thought about their ideal
science class, almost all students indicated that they would have more hands-on experiences
such as conducting experiments and going on field trips. Many students had definite ideas
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about topics they would like to study such as astronomy, chemistry, animals, and nature.
Students at all levels noted that the teachers would help students more to understand what was
being studied. At the middle school level, some students commented that they would not do
worksheets, read and answer questions, or do busy work. Some high school students also said
they would have no lectures or worksheets. The middle school students wanted to take many
more field trips and the high school students want to do more projects and group projects.

Table 6. Ideal Science Class from Student Perspectives
Level n Student

Actions
Teacher
Actions

Topics of
Study

Activities Differences

Elementary 22 Do experiments
Go on field trips
Build things

Tell students to
solve problems

Dinosaurs
Oceans
Chemistry
Astronomy
Fossils

Hands on work
Experiments
Research
Use computers

More student
directed- work
More hands-on
More field trips

Middle

.

24 Hands on
Experiments
Go outside

Help students
Break things

down for
students

Explain more

Nature
Oceans
Chemistry
Animals

Hands-on work
Experiments
Make

commercials
Make posters
Field trips

Out of book now
No challenge now
Just watch movies
More hands on
More field trips

High 13 More hands on
Chemistry
More challenge
More real world

Helping
students .

Demonstrate

Chemistry
Astronomy
How things

are created

More group
work
More projects

No worksheets
No lectures
More hands-on
More challenge

Elementary School Student Comments
We would do an experiment, then write down our observations about it.
For science I would say less writing and more experiments.
We would study dinosaurs and go to someplace in the city to do experiments.
We would be learning about astronomy.
I would like to study from the encyclopedia and learn a little bit about what you don't know.
If people liked different stuff, I think that they could do things that they like with experiments.
The kids could build things however they want, not like the teacher wants.
I would do more experiments and more time to do stuff with the different experiments.
We would be learning about dinosaurs and why they disappeared off the face of the Earth.
This stuff would be more interesting and exciting.
I would take them on a field trip to learn about fossils so we can learn more about dinosaurs.

Middle School Student Comments
For science, we would be doing chemistry.
We would be doing hands-on experiments.
Teachers should break things down so we can understand them.
I would like to learn more about the ocean.
I would like to learn more about nature
Right now we just do things out of the book that don't teach you anything.. It's just busy work.
We watch movies now and correct each other's papers. I don't really like doing it, but it's okay, but we do
the same thing over and over again.
I would like to go on a field trip to a forest or a lake and talk about nature and trees and that.
I would take them to the zoo to study animals.
The teacher would be walking around talking and helping students.
The teacher should help us more with our work, explain it more.
I would teach them and have them make a commercial about science or something.
We do a lot of worksheets now.
Usually we just do packets now where we have to read and answer questions.
I would go to Discovery World to learn about science.

High School Student Comments
If I was to design a class I would like more hands-on things.
I would have more challenging things, more real world applications and more hands-on.
I would be working with chemicals.

9 12
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I would like to do more projects.
In science there would be no lectures.
I would not give so many worksheets because all classes give out worksheets.
I would like to learn about the stars.
In science, my teacher would be demonstrating things.
I wouldn't do worksheets or lectures.
My science teacher doesn't talk a lot but does a lot of experiments.
I would like to learn about how things are created and stuff.

Student Perceptions of Teachers' Attitudes

Do you think your teachers like math or science? How can you tell?

When students were asked whether or not their teachers liked math or science, about two-
thirds of the students at all grade levels indicated that they thought their teachers did like to
teach these subjects as shown in Table 7. Many students commented on how their teachers
seem excited or energized when teaching mathematics or science and put in extra effort for
these subjects. One middle school student commented, "I think my teacher likes science
because that is her life." However some students at all grade levels also perceived that some
teachers did not like to teach mathematics or science. This negative perception was most
prevalent at the high school level as some students commented that their teachers just stand
there and read and suggested that the teachers need to motivate themselves as well as their
students.

Table 7. Student Perceptions of Teachers' Attitudes toward Mathematics and Science
Level n Positive Comments Negative Comments

Elementary 16 They teach it, so they must like it. 44% Teachers tells us they don't like it. 13%

They get excited when teaching
it.

38% The teachers doesn't help us. 6%

Middle 14 They teach it, so they must like it. 14% Teachers don't like it. 21%

They get excited when teaching
it.

21% Always go over the same material. 14%

They put in extra effort for it. 29%
High 19 They share their own stories with

us.
11% The teachers just stand there. 21%

They are caring people. 16% They aren't excited or don't care. 21%
They are excited and dedicated. 21% They tell the answers or can't teach. 11%

Elementary School Student Comments
I think she teaches science more than any other teacher and she explains it well.
She does more experiments than other teachers.
I think she likes it because she does a lot of experiments.
Yes, because they teach math every day.
She gives us too much math. That's how I know.
She does because she gets excited and asks us questions and it is fun doing science with her and she
explains it and then we get to do it with her.
I think my teacher likes it because she gets energized when she does it. She makes fun experiments.
she always has a smile on her face (for math).
I think that she likes it especially when it comes to architecture.
My teacher tells us she doesn't like it (science).
I think my teacher likes math, but not science.
She doesn't help that much when we do science.

Middle School Student Comments
I think they do like math and science just because they are there everyday.
I think that my teacher really likes math because she used to teach science too but now she chose math.
I think they really enjoy it because they like to explore things further.
I think they have fun when they teach it because they tell us it's fun (science).
Our science teacher is really good because she enjoys it and tries to make us understand it.

10 1 3
BEST COPY AVAILABLE



Second Year Site Visits

She is always doing stuff (for science).
I think they do because they have their rooms decorated with posters and stuff.
In math our teacher doesn't like it.
We have a long term sub that doesn't know math and doesn't like it.
Our science teacher doesn't know how to teach.
No, because we do the same thing over and over for weeks.

High School Student Comments
I think it's good when the teacher tells you about their personal background and how they came to be where
they are.
He told us what type of student he was and that he struggled. That motivated me to believe I could do it too.
That is why I liked Mr. X even though I didn't do as well as I would like to in his class. He was a very
caring person. He also knew what he was talking about.
He is a real person, not someone who just stands there with a book.
He gets really excited and starts smiling and laughing when he teaches.
My teacher doesn't stop until we get it right.
My teacher would talk about carbon dating, forensic science, and other real life applications. S/he would
actually have us putting ourselves in the places of people doing their jobs.
I have a teacher who just reads from the book, then gives us study questions right from the teacher's
manual.
I would like to see the teachers make classes more fun, not just standing there.
My teacher just stands there.
The teachers have to be motivated and teach because they like to teach. Some teach because they want to
get paid.
Teachers should not only motivate the class, but be motivated themselves.
It doesn't seem like he cares at all.
Teachers didn't tell people what to take or how to challenge themselves. I wish that the teachers would tell
them and then the kids would want to achieve more.
My teacher doesn't let us do what we want to do. He tells us the answers.

Other Student Comments and Questions
Is there anything else you'd like to tell us about your math or science classes?

Students were given an opportunity to share or comment on other issues of importance to
them regarding mathematics and science. One elementary student commented that they have
more science this year and stated, "I really like it." At the middle school level, students
remarked on some of their favorite science events from the year such as building rockets and
going on field trips. The high school students used this opportunity to elaborate on their ideas
regarding learning in general and to discuss the state of education. One high school student
observed that very few minorities were in higher level mathematics classes. Another student
remarked that crowded elementary classrooms hinder learning and that students from
specialty schools seem to develop a better work ethic. Some students noted that they are just
taught to "spit back things" rather than to apply what they learn and this is the reason
students fail the proficiencies required by the district.

Elementary School Student Comments
We have more science this year than last year and I really like it.
I don't understand why we have to change teachers all of the time. We really enjoyed our old teacher.
I don't like being in groups.
I don't like being in groups either.
How do they come up with all of these experiments and names for things?

Middle School Student Comments
Last year we built rockets and shot them off and went on a picnic.
We went on a field trip to a landfill and we got to go on the top of it. It was fun.

High School Student Comments
There are not a lot of minorities in AP classes. Teachers don't tell students how much farther they will go if
they take more math. They don't tell them what it will do for them. I really hate it since I am the only black
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left in my class. You usually see very few minorities in math classes. I just think the minority thing is a big
issue in schools.
It really makes a difference what elementary school you go to. Most of the elementary schools are filled
with kids from the neighborhood. If you have a specialty school in a neighborhood, then those are the kids
that will succeed. You have many overcrowded schools in the inner-city and that is the same group that
fails in high school.
I think that it starts in the elementary schools and teachers not laying out expectations for kids. The kids in
more crowded schools just try to get through the tasks and don't try to learn anything. The more specialized
schools you come out with a work ethic. That doesn't happen when you have to control half the class.
People need to try to start harder in the earlier grades. We can't fix everything in high school. We should
have had algebra in junior high before the last few years.
After your freshman year you have to be recommended to be in the harder classes. The kids that don't have
the work ethic don't take them. If you give kids a choice of the harder classes right now, so many of them
go for the easier classes now instead of thinking of what they will be doing in their future.
It's hard for teachers who have to pay attention to unruly kids in the class and teach.
People in AP classes don't behave badly. If you don't want to be there, you don't have to be there. Go take
something else.
Right now the system is set up that all you have to do is do your homework, but you really don't have to
imprint it. If you try to apply what you've learned it won't work because you haven't learned anything.
And that's why so many kids fail the proficiencies because they are only trained to spit back things, not to
think.
And grades, they only reflect the amount of work you have done. They don't measure intelligence. I don't
understand why they mean so much.

Summary

What appeared overwhelmingly was that students enjoyed mathematics and science more
and applied themselves more if they were challenged. For the students interviewed, the
challenge went beyond a time limit or a grade for a project. The challenge the students
desired was to apply critical thinking and conduct creative, problem-solving projects.

The other area that emerged was the students' desire to see the relevance in what they were
being asked to accomplish. They wanted the projects or assignments related to their home
culture and their future. It will become evident from the discussion of the classroom
observations that this was found to be a major deficit in almost all classrooms.

Finally, the students' ability to judge whether or not a teacher enjoys teaching mathematics
or science can tell a lot about teaching styles and the impact of those styles on student's
perception of the importance of mathematics and science. While the teachers may have a
deep level of the knowledge of their discipline, how that knowledge is conveyed makes an
impact in the students' perception of the importance of a subject to those teachers.

15
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Chapter 3
Conversations with Teachers

Small groups of teachers were interviewed in each of the Milwaukee Urban Systemic
Initiative (MUSI) targeted schools selected for this study. The teachers, as representatives of
their schools, voiced their impressions, appreciation, successes, and frustrations with the
mathematics and science reform effort. Approximately 38 teachers participated in the
interviews. The conversations were guided by an interview protocol (see Appendix B).

Impact of the Milwaukee Urban Systemic Initiative

Talk about ways that MUSI related activities have helped to improve your mathematics
and science teaching.

The teachers were asked to talk about the ways that MUSI related activities helped them
improve their mathematics and science teaching. As shown in Table 8, most teachers in the
elementary schools felt MUSI had a great deal of impact as did the middle schools. However,
most high school teachers saw little use for MUSI in their schools.

Table 8. Impact of MUSI from Teacher Perspectives
Level n Unaware None Little Some A Great Deal
Elementary 7 14% 0% 0% 0% 86%
Middle 15 0% 0% 27% 0% 73%
High 4 0% 75% 0% 25% 0%

Elementary-School Teacher Comments
The whole science process for one thing. I would have never been doing that at my grade level before
MUSI.
I think too the whole thing with the NCTM standards making sure that you cover those in your math
teaching, and then with the staff development it really helps me stay on track.
The math classes and the standards classes were really helpful.
MUSI has had a very positive impact on this school.
It is a valuable program that should be continued, but we should have the MSRT full time.
I like the classes I have taken through MUSI. I like the idea that you can take what learned and do it
your class and get graded on that. And then you can come back and share all that.
I am really sorry that we are not going to be a part of MUSI next year. I think that there are going to be
many opportunities that we are missing.

Middle School Teacher Comments
I like the MSRT. The MSRT has taught me to do some new and innovative things with my kids. As a
matter of fact, it worked out so well, it helped to stabilize this classroom.
The class that we all took last spring, the teaching of algebra, that's the emphasis we are taking this year
with our students. I know that I have used a lot of that information. I know that it has given me a focus and
a new direction this year and it has been extremely helpful.
I do more cooperative learning, more hands on. I don't feel as nervous.
We are trying very hard to incorporate more concept mapping, frame activities, weekly assessment of
learning, static questions. We are letting them guide their experimentation, we are saying "here is our
problem, how can you best go about it?" It has opened our eyes to things that we knew we should be doing
but haven't necessarily been doing. It has been real good overall.
I feel the way I am teaching math this year is light years ahead of the way I taught math last year, not that it
was shabby, but I really feel renewed, affirmed, and all of those positive things.
I think the kids are finally realizing because of the emphasis we are putting on math and science how
important it is, that they need it . We also have some people who are going back to get certified to teach
math and we have people who are taking graduate courses. The emphasis is tremendous. It is so important.
I have done some UWM classes. No one in the world could have paid for the learning I got there.
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The class that we all took last spring, the teaching of algebra, that's the emphasis we are taking this year
with our students. I know that I have used a lot of that information. I know that it has given me a focus and
a new direction this year and it has been extremely helpful.
We are meeting more regularly as group. We have science fairs that the MSRT helped coordinate.

High School Teacher Comments
Hasn't had any impact for me. I don't even know what it is as a whole.
I'm not really sure how it has affected us.
I think next year we need a lot more coordination and I think we need how to figure out how to use the
MSRT better because I think right now the MSRT is not being fully utilized.
The courses were good.
We need teachers in the classroom, not resource teachers right now.
What is really frustrating is that they are pulling good teachers out of a building to be an MSRT when we
have a teacher shortage.

Interactions with the Mathematics/Science Resource Teacher

If you have had an opportunity to interact with your MSRT, talk a little about that
interaction.

As shown in Table 9, elementary school teachers overwhelmingly reported that the
Mathematics/Science Resource Teachers (MSRT) assigned to their school provided a great
deal of help to them as a source of support, materials, ideas, and organizational skills. Some
middle school teachers saw the MSRTs as providing them with the psychological comfort of
feeling more at ease teaching a lesson as a result of the MSRTs' mentoring and feedback on
their teaching performance. The high school teachers reported not seeing their MSRT for an
extended amount of time, not being alerted to professional development classes, and some
were not aware of who served as the MSRT in their school. Whereas other high school teachers
reported that they did learn of classes, were able to obtain grant money, and discovered
resources as a result of interactions with the MSRT.

Table 9. Interaction with MSRT from Teacher Perspectives
Level n No Assistance Little Assistance Some Assistance Much Asistance

Elementary 14 0% 7% 0% 83%
Middle 13 0% 1% 46% 46%
High 17 47% 24% 12% 18%

Elementary School Teacher Comments
If we need something or you're having problems with something or if you say, "Hey, my kids aren't getting
this, is there anything else?" the MSRT will get resources for you.
The MSRT has demonstrated some lessons for us. It is helpful to watch someone else teach.
The MSRT has helped us get our act together. The MSRT would come in and demonstrate a lesson with
you and be there to guide us.
I wish we could have asked for the MSRT for one more year because the MSRT did wonders in or school.
As a result, we are doing things a lot better in our school.
The MSRT has provided a number or opportunities like the CGI classes and the MUSI-UWM classes.
The MSRT would always ask when you were going to teach math or science on a certain day and would be
there at that time.

Middle School Teacher Comments
I feel more comfortable with science and I am doing much more this year.
You can come in days ahead of time and feel safe. The MSRT will bring you the materials and talk with
you. And this last spring the MSRT actually came and sat in on a couple of classes. The MSRT didn't have
to do that, but it was nice to know that the MSRT was there to support us.
We use the MSRT a lot to do classroom observations and give us feedback on our teaching and questioning
styles. The MSRT did about six observations for me. That was helpful. I don't know how we would have
done that without the MSRT.
The MSRT has helped the new science teachers a lot. Mostly for me it's been coordinating or finding out
things.
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TheMSRT attends our after school meetings. The MSRT does come and demonstrate lessons that I did not
feel comfortable with. The MSRT is a good resource person in the sense of getting information from
COSMIC or central office.
The MSRT has been a big help in helping us write grants for money. I spend a lot of time with the MSRT
discussing what we are doing and what we should be doing. I network with the MSRT quite a bit.
The MSRT can inform me of what opportunities are available to go take a math class or tell me what's new
out there that I may not have heard or seen.
The MSRT is most effective with new teachers. The most I need the MSRT for is to get materials.

High School Teacher Comments
The MSRT has written grants for the science money as well as put things in my mail box making us aware
of things that are available to us, like programs.
The MSRT is always willing to help when you ask for something. When we were doing our portfolios, I
told the MSRT I needed help two weeks straight and the MSRT was there.
The MSRT has given me extra resources and the MSRT has been an extra body to help in the classroom.
We tried to have a meeting with the science chair and some other people, but there was always a problem,
so I am not sure that the MSRTwas as effective as s/he could have been.
Other than when you specifically ask the MSRT to do something, I am not sure that we use the MSRT at
all.
TheMSRT has helped new teachers. Is that what an MSRT should be doing?
I know last year the MSRT made sure we had all of our math worksheets run off for us which was nice, but
we could have done that on our own.
The MSRT has not been helpful. The MSRT assisted teachers that needed the help, but did nothing for the
others.
We can go weeks without seeing our MSRT.
Information seems to be given on a selective basis. It is a poor situation. The MSRT never has any
accomplishments because the MSRT was never here.

Unity of Mathematics and ScienCe Instruction throughout the School

Using a scale from 1 to 10, how would you describe the agreement of your school staff with
regard to how mathematics and science are taught. Describe how mathematics and science
are taught in this school.

The interviews sought to discover the level of perceived agreement among the teachers
within a school regarding how mathematics and science should be taught as shown in Table
10. These interviews revealed that the majority of middle and high schools gave a rating of
"5" or over for agreement on how mathematics and science should be taught, while the
answers ranged from "No comment" to "10" for the elementary teachers interviewed.

Table 10. Teacher Rating on Agreement of Mathematics and Science Teachin
Level n No Rating 0 1 2 3 4 5 6 7 8 9 10

Elementary Math 6 17% 33% 17% 17% 17%

Science 5 20% 20% 20% 20% 20%

Middle Math 5 20% 60% 20%

Science 5 20% 20% 20% 40%

High Math 6 17% 17% 17% 17% 17% 17%

Science 4 50%
_

25% 25%

Elementary School Teacher Comments
I would say a two for math. We are not very focused as a staff as to what they want math to be.
I would say we are at a seven in math. We are using Investigations, but not everyone is on board yet.
For those who are piloting the Investigations math program, it's about a 10.
It's probably lower for science than math because we restructured.
For science, a four. I think that there are too many subjects so we have to just skim them. We should be
going more in depth.
Science, a seven or eight. It has become more focused this year since we have goals to focus on. and the
staff development has helped.
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Middle School Teacher Comments
I think a lot of times math is taught in a way for whatever keeps order in the room. Sometimes those hands-
on activities don't get done because of classroom management, sometimes with the newer teachers.
I would say we are pretty much in agreement for math. I would say eight. We are trying to get people to use
more manipulatives, more open-ended questions, more problem solving, more story problems, real life
situations. I see most people shifting away from the book.
I would say five or six for the science classes. I would say that some of the teachers that don't come to the
meetings are the ones who are not doing the hands-on and they are doing too much pencil and paper.
The majority of us agree, a 10. We are mostly doing inquiry-based instruction in science.

High School Teacher Comments
There is no agreement in this school for math.
I think math is a six since it is taught pretty traditionally in this school. All of our books are very traditional
and some of our teachers are page-by-page and still in rows of five, but we.are starting to do some hands-
on. We are still pretty much, "Get out your assignment, go over it, see if they can do it."
I would say nine or 10 with the agreement in teaching the sciences. We use a lot of demonstrations with
new ideas and hands-on. There is still the homework assignments. There is a lot of new technology as far as
laser discs which are interactive which has been used pretty much by all of the teachers. A few teachers are
using computers to pull things off of and use for their class, but mostly lab's, lecture, hands-on and
homework.

Alignment of Mathematics and Science Instruction with Standards

Would you characterize most of the mathematics and science instruction as standards-.
based (e.g. aligned with national and state standards)? Why or why not?

One goal of MUSI is to assist teachers in implementing standards-based methods for
teaching mathematics and science. The teachers were asked whether they would characterize
the mathematics and science instruction in their schools as standards-based (e.g. aligned with
national and state standards). As shown in Table 11, all middle school teachers felt that some
or most of theirinstruction was standards-based. In contrast, over half of the high school
teachers felt the instruction was not standards-based. At the elementary level, the results were
more varied. Eighty percent of elementary teachers felt the instruction was somewhat or
mostly standards-based and the other 20 percent said that none or very little was standards-
based:

Table 11. Standards-based Mathematics and Science Instruction from Teacher Perspectives
Level n None or Little Some Most

Elementary 10 20% 50% 30%
Middle 6 0% 83% 17%
High 11 55% 45% 0%

Elementary School Teacher Comments
We are not very focused as a staff as to what we want math to be.
I would say more in math than in science.
We try to make things, more hands-on, more integrated.
When we looked into becoming a MUSI school, we looked at the standards.
I would say more in math than in science.
For each grade level, we had an assessment test that we did in the Fall and again at the end of the year to
see the students' growth.
I've probably seen them, but I can't repeat them.

Middle School Teacher Comments
We are trying to get people to use more manipulatives, more open-ended questions, more problem solving,
more open story problem, real life situations. I see most people shifting away from the book.
We have CMP and the proficiency standards and the benchmarks.
I think that there are too many science topics so we have to just skim them. We should be going more in-
depth.
Science has become more focused this year since we have goals to focus on and the staff development has
helped.
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I think a lot of times math is taught in a way for whatever keeps order in the room. Sometimes those hands-
on activities don't get done because of classroom management, especially with the newer teachers.
We are using standards that for science at least. We are going by the national standards for right now. The
state is fairly in line with that and MPS is fairly in line with the state.

High School Teacher Comments
Some teachers follow the NCTM standards. As far as district math standards, are there any?
For science, I don't know as far as state standards, I don't know if I have ever seen them. But we are with
the MPS standards. I would say we come pretty close to agreeing with MPS.
People quote the standards but don't apply them. We need changes in science. Math is not standards based
either.
Not everyone adheres to NCTM standards.
We're getting more aligned with MPS and the State.
I am trying to gear my teaching toward the proficiency exam. But the students are getting worse as the year
goes on though. They're not prepared.
Math is taught pretty traditionally in this school. All of our books are very traditional and some of our
teachers are page-by-page, and still in rows of five. But we are starting to do some hands-on. But we are
still pretty much, "Get out your assignment, go over it, see if they can do it."
We use a lot of demonstrations with new ideas and hands-on in science. There is still the homework
assignments. A-lot of new technology as far as laser discs have been used pretty much by all of the
teachers. A few teachers are using computers to pull things off of the internet for their classes, but mostly
labs, lecture, hands-on and homework.

Mathematics and Science Curriculum
What mathematics and science curriculum programs or materials are used in this school?
Does everyone use the same program materials?

The teachers were asked to articulate which curriculum programs were used for mathematics
and science. Elementary and middle schools reported heavy use of the MPS curriculum as
shown in Table 12. High schools showed more variance in the programs used.

Table 12. Elementary School Teacher Comments on Curriculum Materials (16 responses)
Level n Uses MPS

Curriculum
Supplements

MPS
Uses Other
Curriculum

Nothing Set

Elementary 16 56%. 25% 0% 19%
Middle 16 75% 19% 6% 0%
High 9 22% 22% 22% 33%

Elementary School Teacher Comments
We use Investigations and science kits from MPS. I also supplement with Marilyn Burns units.
We use the same materials at each grade level. We use the MPS science kits.
In science we sometimes use AIMS.
I went to a seminar where they put out wonderful activity books with assignments in it.
We also have practice assessments that the Central Office sends us.
We have used magazines and books to support a unit.
Many of the classrooms have adopted a workshop approach to math.
We haven't done as much out of a set curriculum. We try to incorporate ideas.
We try to make things, more hands-on, more integrated.

Middle School Teacher Comments
I have used Science Plus, but it's very poor. I use other resources and use MPS modules.
We have Science Plus. To be honest very few people use it. The Science Plus has nothing to offer.
Some are using CMP, MIC, the Scott-Foresman textbook. I use the proficiency binder. We have a school
plan too that we should be following too.
I've used CMP this year and the MSRT has gotten a lot of the materials for me.
Science teachers are very good at bringing in new materials and finding new things.
My grade uses Science Plus but we have put together pretty much of our own materials.
We sat down at the beginning of the year, knew where we wanted to move the kids to, and the Science Plus
book wouldn't have gotten them to the proficiency test levels.
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High School Teacher Comments
For math, we use Pump Algebra.
We have Pump Algebra, Heath textbooks, and Chicago Math project.
Next year there are several things going: the biology teachers will be going to an in-service at the Medical
College. We also have Testing of the Waters and NASA.
For science, we have programs in place for the Apple Iles and those are pretty outdated, so we rarely use
them. I think once we get those updated we will use the computer, but right now we are not doing anything
on the computer.
We have no set algebra curriculum.

Leadership for Mathematics and Science
Talk about the atmosphere in this school for improving the mathematics and science
prograins. Who provides the leadership?

The teachers were asked to talk about the leadership in their schools for improving the
mathematics and science programs. Table 13 shows that varied individuals provided
leadership across the schools at each level. At the elementary level, the principal, the
Mathematics and Science Resource Teacher (MSRT), or a school implementor often provided
the leadership. At the middle school level, teachers often provided the leadership. At the high
school level, about two-thirds of the teachers commented that there was no one providing
leadership in mathematics or science.

Table 13. Leadership. for Mathematics and Science from Teacher Perspectives
Level n Principal MSRT Teachers Implementor

or Chair
Shared Other None

Elementary 20 30% 30% 15% 20% 0% 5% 0%
Middle 13 0% 0% 31% 15% 23% 8% 23%
High 6 0% 0% 0% 33% 0% 0% 67%

Elementary School Teacher Comments
I think the principal encourages us a lot by saying things like, "Yeah, we should do this because it will
increase their knowledge."
The principal provides the leadership and is receptive to new ideas and perspectives.
The principal is also very willing to send us to in-services and get us a substitute teacher.
And I think if there was not someone like the MSRT there to take the lead we would all be off in different
directions. The MSRT is there and coordinates us.
I think the MSRT has been a real big impetus for change over the last two years. The MSRT is the one who
brought Investigations in here.
I think that having the MSRT here helps us get going and gets us to do it. The MSRT kind of keeps us on
track. I think if there was no one there we might let it slip.
We work on committees. The school plan is divided into the content areas.
The Implementor and the MSRT. Science has been a big project supported by school leaders.
The Title I School to Work Implementor.
Various teachers take a leadership role.

Middle School Teacher Comments
I would say the teacher's take the first step then we convince the learning coordinator and the MSRT. We
want the best and we realize what the kids need.
I think that our commitment from our teachers is very strong. We are all very passionate about teaching.
We also have a very good working relationship.
I would say the learning coordinator. The learning coordinator will find an answer within 24 hours.
The MSRT a little bit. Amongst the teachers we all share and there is really no leader.
The learning coordinator provides us with support materials.
I would say that it is shared.
In math, I don't think anyone runs the show.

High School Teacher Comments
The science department chair is the leader. 21
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In math it is within the department. We get.good support from administration. We can go to workshops or
be released to teach other courses. The administration is good about that.
We have no major leader in science. It is pretty nebulous. A teacher will come up with an idea but lose
control of it due to budget constraints. The principal supports the ideas, but is concerned with keeping the
budget down. There are bigger issues here such as uncertified teachers.
In math, nobody.
Math, some teachers, but really nobody.
That is taken care of more at the district level, at the central office, what is needed for each school.

Collaboration around Mathematics and Science
Talk about the opportunities you have as teachers to get together and discuss mathematics
and science in regards to the curriculum, teaching strategies, and students' learning.

A central premise of the Milwaukee Urban Systemic Initiative (MUSI) is the importance of
building a community of learners around mathematics and science within each school.
Withina community of learners framework, collaboration is a critical element for success.
Opportunities for teachers, principals, implementors, department chairs, and MSRTs to
discuss curriculum, implementation, and children's learning should be plentiful. Through
sharing and de-privatization of practice, opportunities arise to further improve instruction and
enhance student learning.

The teachers were asked to talk about the opportunities they had to get together to discuss
mathematics and science in regard to the curriculum, teaching strategies, and students'
learning. As shown in Table 14, about three-fourths of the middle and high school teachers
interviewed felt they had some time to a great deal of time to meet and discuss teaching,
curriculum, and student learning. The elementary school teachers, on the other hand,
indicated that they had no time or only some time to discuss the teaching and learning of
mathematics and science with their colleagues.

Table 14. Collaboration for Mathematics and Science from Teacher Perspectives
Level n None Some Often

Elementary 16 25% 63% 13%
Middle 33 15% 55% 30%
High 12 25% 33% 42%

Elementary School Teacher Comments
We meet about 30 minutes a week for our grade level.
If you are piloting Investigations right now we have meetings one Tuesday a month to stalk about what were
doing, if we need any help, any questions.
The school plan is that we are divided into different committees. It's very good since we have time to
discuss issues. But lately not everyone has had a chance to add to discussion.
We have a chance during Banking Days.
The MSRT has met with us about once every six weeks or two months.
We had those two instances were we had two days off to talk about math and science.
We have a math committee but we don't always talk about math.
We meet on Banking Days but usually discuss what the principal wants us to discuss.

Middle School Teacher Comments
For math, we meet biweekly for subject area meetings and once a month after school. We either talk about
what we are teaching at the time, what worked for one teacher, we share information. It's a time to find out
about meetings in the district, training, and so on.
The science teachers meet to discuss how we are going to teach each unit. We share ideas and help teachers
feel comfortable teaching a topic. We help them with activities too.
Next year we will have someone cover in-house for 2 hours so we can meet with the unit teacher and go to
someone else's classroom and see what they are doing.
Periodically, we have area content meetings to put together things. Our science department talks very often.
Last year we had more organization in our meetings for math. But for this year we are spending a lot of
time on teaching CMP and modeling lessons and going over the book.
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This year has been very difficult this year so we've decided to try mornings before school next year.

High School Teacher Comments
We have Banking Days and in-services. We do have teachers paired to visit each other's classroom, to go
one level up, and see what the other classes are doing.
As far as getting together with colleagues, it's not structured. If we need to talk we talk informally. I'll ask
a more experienced teacher so I don't have to reinvent the wheel. At least 3 or 4 times a week I talk with
other science teachers and then with math at least once a week.
We have monthly department meetings, Banking Days. We have no common planning time.
We have meetings before the school year starts. We get a book and then it's explained to you how to
correlate the curriculum and then we are pretty much left to do it ourselves.
Only if I force the time. I only talk to the department chair. We have no time on Banking days and we
hardly talk about curriculum.
For math, this is probably my own fault, but I am away from the other math teachers so I don't
communicate with them very often. When I do it is usually at the department meetings.

Student Expectations
Discuss the level of expectations you feel are set for the students in your school for student
learning.
Consistent with a community of learners framework, a fundamental tenant of MUSI is the
belief that all students can learn mathematical and scientific thinking. Teachers have told us
that when expectations are set high, students tend to achieve more.

The categories that emerged from the teachers' answers ranged from none to high as shown
in Table 15. Of interest were the mid-range answers to this question. In that mid-range, some
teachers thought they had high expectations themselves, but saw the overall expectations for
students in their school as dependent upon the teacher. There was a steady increase in the
number in that mid-category as we moved from elementary to high school interviews.

Table 15. Expectations of Students
Level n None or Low Depends on the Teacher High for All

Elementary 11 0% 18% 82%
Middle 15 0% 20% 80%
High 9 11% 78% 11%

Elementary School Teacher Comments
We do have high expectations for all students. The system helps with the assessments they send us.
One of the students even said that math is harder this year because we have to think about things and
understand what we are doing. People don't just tell us what to do anymore.
I think all of our expectations are high, but you also have to know your students, they may all be at different
levels. We have high expectations of all, but you really seek the growth in each child.
We've started to think we should expect more. We need to start this thinking in kindergarten.
Expectations are changing. We really need to expect kids to know these things.

Middle School Teacher Comments
Our struggle was whether we lowered our expectations and we came to consensus that "no" we will not.
We have a two or three year plan to get the students to reach our expectations. It is going to take us longer,
and we will have to work hard.
With our inquiry projects, we have tried to spell out for the students the goals for each project and the
rubrics for grading in each category so they know what's expected. I think our biggest flaw in the whole
system is what they come in with as far as science knowledge. It is pitiful to be real honest. I think the
district expectation about what we are going to get out of our kids is skewed, it's not realistic. We may get
there, but it is a big uphill climb because they are not prepared.
There is no excuse for failure. You do it until you get it right. You will do it. You can do it.
If they see you having high expectations, then they see it themselves.
We have raised our expectations for grades too. We have 100-93 for an A.
Some teachers have high expectations, but not all of us do.
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Most have high, but there are still some that just don't. I think that some teachers just don't challenge kids
to get up to that high level. Why? Because they themselves may not have high expectations.

High School Teacher Comments
If we set higher expectations, we would get better results from the students.
In math it depends how much a teacher is involved in the department.
Not consistent from teacher to teacher. Some classes are just out of control.
In science, we do a mental assessment of how the kids are doing. As of now we have no idea what teachers
are doing or their assessment measures.
They vary. Many students pass that shouldn't.
Higher for the honors kids. We adjust our expectations depending on the class. It also depends on the
teacher. Some just push more.
Once we get to the higher levels, they are very homogeneous and we set very high expectations for them
because they have to pass a national test.
It varies among students. The administration sets expectations, but the mission is not clear to teachers.
I think they are low. It is really difficult in a situation with the students we have and the size of the classes
we have. It is hard when you have someone that doesn't even know how to add then you have someone
who could go into advanced algebra. How do you set just high expectations when you have to look out for
all of those students?

Other Teacher Comments
Is there anything else you would like to comment on regarding MUSI?

Elementary School Teacher Comments
It is a valuable program that should be continued, but we should have the MSRT full time.
I like the classes I have taken through MUSI. I like the idea that you can take what you've learned and do it
with your class and get graded on that, and then you can come back and share all that.
The MSRT did a couple of helpful in-services for parents in math.
I am really sorry that we are not going to be a part of MUSI next year. I think that there are going to be
many opportunities that we are missing.
I wish we-could have the MSRT for one more year because the MSRT did wonders in or school. As a
result, we are doing things a lot better in our school.
Just the opportunity for the classes, like CGI, was wonderful. The MSRT set up a special class for us on
Saturdays so we could all go.

Middle School Teacher Comments
I feel the way I am teaching math this year is light years ahead of the way I taught math last year, not that it
was shabby, but I really feel renewed, affirmed, and all of those positive things.
I think the kids are finally realizing because of the emphasis we are putting on math and science how
important it is, that they need it. We also have some people who are going back to get certified to teach
math and we have people who are taking graduate courses. The emphasis is tremendous. It is so important.

High School Teacher Comments
think next year we need a lot more coordination and I think we need to figure out how to use the MSRT

better because I think right now the MSRT is not being fully utilized.
The MSRT has placed put things in my mail box, but I am a coach and I am just so busy to attend those
opportunities.
We need teachers in the classroom, not resource teachers right now.
What is really frustrating is that they are pulling good teachers out of a building to be an MSRT when we
have a teacher shortage.
Is the MSRT supposed to stimulate or bring suggestions for things to do or is the MSRT only resources?
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Summary

These interviews showed the teachers would like more time to collaborate, stronger
leadership for their curriculum, and for the MUSI project to continue in their schools beyond
the allotted time of two years. Taken together, the responses across. grade levels showed only
some agreement on how mathematics and science should be taught and some movement
toward standards-based teaching.

Movement towards becoming a community of learners was apparent in some schools.
Teachers' responses indicated the desire to meet with colleagues to share insights and ideas.
While the majority of the answers fell in the "some" time to collaborate range, the question
arises from these interviews whether the time that is currently provided is used for substantive
discussion of teaching and learning.

Many teachers indicated that MUSI did provide assistance in working out the vision for and
implementation of mathematics and science instruction. Teachers at the elementary and
middle school levels indicated that the MSRT and MUSI provided guidance, leadership, and
training. The desire to continue both the MSRTs' term in the schools as well as the ability to
take university courses to enhance their teaching emerged as key inputs leading to MUSI's
success in these schools.
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Chapter 4
Conversations with Principals

The principals from eight of the nine Site Visit schools were individually interviewed. The
principals voiced their perspectives of the Milwaukee Urban Systemic Initiative and the
challenges of the mathematics and science reform effort within their schools. One common
issue that emerged as a result of the principal interviews centered around the need to teach
children to think critically. The principals at the elementary and middle school levels show a
great deal of excitement when they talked about the new curriculum, such as. Investigations
and the Connected Mathematics for mathematics and more project-based inquiry for science.
They saw this curricula and project approach as the tools for nurturing critical thinking skills
in their students. They were also realistic concerning the level of commitment and training
needed to maintain the excitement as well as quality.

The most common concern across grade levels centered on their school's term under MUSI
coming to an end. The principals interviewed said over and over that two years was not
enough to institutionalize change and that the MSRT should be made a permanent part of a
school's staff.

Impact of the Milwaukee Urban Systemic Initiative

I'd like you to begin by talking about ways in which MUSI has assisted your school in
improving its mathematics and science programs.

The principals were asked to talk about ways in which MUST had assisted their schools in
improving the mathematics and science programs. The principals felt that MUSI was
providing valuable assistance in moving their mathematics and science programs forward.
Common responses from the principals were that MUSI helped to focuS and coordinate the
schools' mathematics and science programs and demonstrated new teaching methods. In the
elementary schools, the principals mentioned that more focus was now given to mathematics
and science throughout the school. Middle school principals reported seeing an increase in
extended student projects. The high school principals noted that the MSRT had helped to
initiate cross-departmental meetings which have moved the teachers to work together.

Elementary School Principal Comments
Our MSRT has been helpful by going into classes, doing lessons, and bringing in materials.
Science was our weak area and our MSRT has made a huge difference there.
MUSI forces us to focus on math and science. Science is now in the forefront.
In an elementary school the focus is usually on reading. Now we also focus on math and science too.
I have seen more teachers using new materials and willing to volunteer for things now.
Next year we are piloting Investigations and that never would have come about without the support of
MUSI.
I am just very thankful that we were a first wave school and we could purchase the services for a third year.
Two years is just not enough. You cannot effectively change and reform in that amount of time. To try it
for two years and just drop it, that's not a good idea. It is a very wise choice to continue to offer this. We
will do whatever we can to continue this.

Middle School Principal Comments
I see a lot more math and science projects. The teachers who took classes are doing a better job teaching
algebra now and showing kids the applicability to their lives.
The best part of MUSI has been having someone here to coordinate mathematics and science.
Having the support of the MSRT has been the best pan. The MSRT is able to go in and work one-on-one
with teachers. The MSRT understands the curriculum and is a valuable resource.
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I think MUSI and our MSRT are really good. You need to have someone in the classroom who is non-
threatening and we are really lucky to have that in our MSRT.

High School Principal Comments
Through the MSRT, we have the opportunity to start meeting and working together across disciplinary
departments. I have also started seeing projects being done through the MSRT facilitating. The MSRT does
the leg work and makes it easier for teachers to do things.
The MSRT has really made an impact for us. The program has really made us focused.
One of the things I would say is that MUSI has given us a direction to the mathematics and science
programs. We know that there are things that need to be done. I don't think we would be where we are now
without MUSI.

Work of the Mathematics/Science Resource Teacher

Let's talk some more about the of the work of the MSRT (Mathematics/Science Resource
Teacher). What other types of things has the MSRT done to improve math and science in
your school? How do you interact with and facilitate the work of the MSRT?

The principals were also asked to talk specifically about the work of the MSRT within their
schools. Across grade levels the most common work cited was the MSRT modeling lessons
and initiating or participating in meetings with teachers. Elementary and middle school
principals indicated that movement of teachers toward using inquiry-based teaching methods
was due in large part to the MSRTs' work. These principals were also appreciative of the
MSRTs' assistance with grant writing. In the middle schools and high schools, a commonly
cited part of the MSRTs' work involved using classroom observations as a vehicle to help
teachers improve their teaching.

Elementary School Principal Comments
The MSRT has moved from spoon-feeding the teachers to making the teachers leaders.
The MSRT has given in-services to the staff.
The MSRT goes to the grade level meetings and keeps science and math at the forefront.
The MSRT has written numerous Eisenhower Grants.
The MSRT has brought many insights to me as the instructional leader as to what to look for.
The MSRT has built up our science supplies and our supplies for math as well.
We would not be moving forward with math and science reform if the MSRT was not here.

Middle School Principal Comments
The MSRT meets with the teachers and tells them what needs to be done. I probably don't meet with him as
much as I need to.
I am sure that the MSRT has done more than I have observed or know, but (1) going into classrooms and
observing teachers and critique their teaching. (2) The MSRT has worked hard to get the word out that
teachers have to stop just teaching memorization and that they need to focus more on helping kids think
and problem solve. (3) The MSRT is also available for 1.5 hours after school on Mondays to help them
with any problems. (4) The MSRT has helped us with testing. (5) The MSRT has also acted as a conduit
between us and the district.

High School Principal Comments
The MSRT has done classroom observations and worked with teachers. The MSRT talked with them about
things they could be doing differently, strategies they could use, and how to pull students into some of the
lessons.
The MSRT has modeled lessons for several teachers.
What I've seen is the MSRT working with the department chairs and all of the teachers.
The MSRT has run interference for them, even with me.

Vision for Mathematics Instruction and Its Implementation
Let's talk more about the vision for mathematics: Describe the vision for mathematics
teaching and learning within your school. Would you say this vision is well implemented?
Why or why not?
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The principals were asked to describe the vision for mathematics teaching and learning
within their schools and to comment on the implementation of this vision. All principals
recognized the need for multiple methods of teaching. Whether it was through hands-on work
or extended projects, the principals felt that allowing a variety of opportunities for students to
learn was the most important aspect of their vision for instruction and curriculum in
mathematics. The principals also recognized the need to bring teachers up-to-date regarding
instructional methods.

Elementary School Principal Comments
I really think kids need multiple ways of learning. That is a bit of a hard sell to the teachers because they
want the book. I did hear this year that teacher's thought Investigations was very difficult to teach, but I
also heard the kids loved it. That's when you know they are going to learn.
The vision isn't quite there yet, but it is coming. They are going to be forced into it because that is the
curriculum and they know how I feel.
Basically, what we've looked at is the way science and math are taught, looking at other ways to teach
classes, rather than read the chapter, do the questions at the end of the chapter.
We are looking at, meaningful learning. That has taken us two years to get progress since many people
teach as they were taught. So real reform is in the critical thinking, the problem solving and how difficult it
is for a teacher not to give an answer and to get the kids to find the answers and investigate. That's what we
have seen over the two years.
We are not there yet, but at least we are on the way. The hardest part is to change the way we instruct. The
kids will pick it up right away (inquiry, problem solving, critical thinking).

Middle School Principal Comments
I think there are some places where teachers are still teaching the old-fashioned way.
I think teachers have to teach studerits to think. The word problems are harder, but the teachers have to
teach them to do them. That is the one thing I am seeing more of, especially those teachers involved in the
linked learning project.
Some kids learn with hands-on, and some learn with lecture. You have to try different approaches.
As far as implementation, we are getting there. With the help of our MSRT we will continue to grow. I see
a shift in teaching methods because the MSRT is helping teachers to overcome their fear of doing
something different. Change can be difficult for people.

High School Principal Comments
I think that we should have more hands-on type instruction, more project-based work. Most teachers are
headed in that direction, but some teachers are still involved in direct instruction. We find that if we are
doing more projects, and students are doing more hands-on, students get a much better feel and I think a
much better understanding. That is were my vision is set, teachers becoming more facilitators and students
becoming more involved in their own learning.
The vision is not well implemented because we have not done enough staff development. You just can't say
one day, "this is how it will be done" and then expect them to do it.

Vision for Science Instruction and Its Implementation
Let's talk more about the vision for science: Describe the vision for science teaching and
learning within your school. Would you say this vision is well implemented? Why or why
not?

The principals were also asked to describe the vision for science teaching and learning within
their schools and to comment on the implementation of this vision. The responses to this
question mirrored the responses for the question regarding the vision for mathematics.
Across schools, multiple teaching methods and teaching students to think and reason in
science were cited as the most important aspect of the vision for science within their schools.
Most principals felt they were well on their way to implementation of their vision for the
science program.

Elementary School Principal Comments
1 think the whole district is beginning to focus on what the curriculum should look like and that's critical.
We should have a curriculum that mirrors the district and the standards.
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I think it should be hands-on, real world experiences. I want them to teach things that kids can use, things
they understand and I have some excellent teachers doing that.
I have given teachers the equipment and I am giving them the time. If they need training, I will give them
the training. I want to take down all of the obstacles for them.
In some rooms science instruction is a strength and not in others. There is a core group of teachers that can
do it and they will be the next generation of the people that will move this thing forward. Now instead of
one person, the MSRT, we will have many people, core teachers who can work on implementing this
reform now. That is the change process.

Middle School Principal Comments
Science should be taught with scientific method and hands-on projects. If they know how to get an answer
then they will be learning.
We still have a way to go. I have a lot of people who are working on their teaching, and they complain
about the people who aren't working on theirs. They say "they aren't earning their money."
We want the project-based learning. Children enjoy projects, having something that's relevant to their
everyday lives. What is beautiful is that with the MSRT we are moving closer to increasing and integrating
projects in science and math.
We are making kids see that there is science all around them in their everyday lives. They see that they are
actually doing science and math all of the time.

High School Principal Comments
The majority of the science teachers teach project-based and the kids really like that. A lot of times the
teachers demonstrate the project and call me to watch them.
I would say that it is pretty well implemented, about 75% of the science teachers teach that way. But
basically, I would say it because most of the science teachers are new and they are coming out with that
philosophy.

Leadership for Mathematics and Science
Where would you say the vision and leadership for mathematics and science is established
within your school?

The principals were asked to comment on who provided the leadership for mathematics and
science in their schools. Leadership for mathematics and science varied across the schools as
shown in Table 16. Some principals noted that leadership came from more than one source.
In some schools, the principals reported that the shared decision-making councils provided
the leadership. In other schools, the leadership was provided by teachers or shared among the
teachers and the principal. Some principals also indicated that the district provided the
leadership for mathematics and science.

Table 16. Leadership for Mathematics and Science from Principal Perspectives
n Shared Decision

Making Council
Teachers Teachers and

Principal
District MSRT

All Schools 12 25% 25% 17% 25 % 8%

Elementary School Principal Comments
I would say that the vision for math and science is set together. I think everyone sees that this is important
and we are in this together.
I think that we have a core group of teachers who are the leaders.
I would say that we are collaborative, but I would say that the MSRT really brought us a vision of what this
reform should look like.
I think that it is coming from the district as well.
We are at a crossroads right now and it is time for me to get the hammer out. Those who are not on board
will be asked to make some other choices of where they would like to teach because this is where this train
is going now.

Middle School Principal Comments
I think the vision right now is from the district and the WSAS. I think those are the two driving forces that
everybody is trying to align with. Our teachers take those proficiencies and benchmarks very seriously.
WSAS is taken very seriously as well.
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We have a lot of community members on our shared decision making group: from clergy to business, to a
retired person and parents. They form a vision for this school and where this school should be going.

High School Principal Comments
I would say the vision basically comes from the teacher and working with the principal. I do a lot of talking
and working with the teachers as a team.
We have a shared decision making council of parents and business partners. We do get some involvement,
but not as much as we like.
I would say the district is going in the right direction. We are starting to emphasize some of the things at an
earlier grade. We are starting to see some benchmarks coming.

Collaboration Among Teachers
What opportunities are there for teachers to discuss and examine the mathematics or
science curriculum and work together to understand it and implement it?

The principals were asked to describe the opportunities for teachers to discuss and examine
the mathematics or science curriculum and work together to understand and implement it.
Elementary school principals reported the teachers were given opportunities on banking days
(no student attendance days that occur about once a month) and during in-services to discuss
mathematics and science. Some elementary principals reported creative meeting times such
as Saturday activities set up for the teachers by the MSRT. Another creative meeting time
was structured as a support group for teachers piloting the new mathematics curriculum.
Middle school principals reported that the teachers have a common grade level team planning
time or that teachers hold special cross-grade meetings about once a month to discuss
mathematics and science. In the high school, department chairs were beginning to meet to
examine expectations for students across the curriculum, not just in mathematics and science.

Elementary School Principal Comments
We have been using Banking Time days and more grade level meetings.
We are doing some across grade level meetings and every once in a while we will do an above and below
check to see where they are going.
We have grade level meetings where I have provided substitutes for them.
We have had some Saturday activities and some after school things that our MSRT did.
The MSRT wrote an Eisenhower grant so that people using Investigations have the opportunity to get
together and they have formed an Investigations support group.

Middle School Principal Comments
The MSRT has been holding meetings once a month to talk about math and science.
They meet across grade levels.
I find out what the teachers are thinking through the MSRT and how I can better support them.

High School Principal Comments
They have been meeting with department chairs. The chairs have not only talked to teachers, but have
started to talkinore about what should be happening with kids with other departments like the guidance
counselors and data processing.
What we are trying to do is to get all teachers to talk more across all departments. We are meeting over the
summer to discuss how some of these project-based learning opportunities can be used in math, science,
English, and social studies.

Other Principal Comments
Is there anything else that you would like to tell us about your mathematics and science
programs? Is there anything else that you would like comment on in regards to MUSI?

Elementary School Principal Comments
We do need more math. We zeroed in on science. It will all come along.
I think that MUSI is very exciting.
I love being a part of it. I love going to the in-services and bringing ideas back with me.
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Some people expect a MUSI teacher to be in specific classes as specific times, and the whole MUSI thing is
to be a resource, not to be in your class as a math or science teacher.
I am just very thankful that we were a first wave school and we and we could purchase the services for a
third year. Two years is just not enough. You cannot effectively change and reform in that amount of time.
To try it for two years and just drop it, that's not a good idea. It is a very wise choice to continue to offer
this. We will do whatever we can to continue this.
I am thankful for more time. Two years is just not enough.

Middle School Principal Comments
I really think MPS has to address smaller class sizes if they really want kids to learn. When you are doing
hands on and projects, you really need smaller classes.
Some parents won't help with homework since they have no idea what we are asking for.
I am really excited to have our MSRT in the building as well as our science resource teacher. I realize my
limitations and I can't do for my teachers what those two people can do.
I think MUSI and our MSRT are really good. You need to have someone in the classroom who is non-
threatening and we are really lucky to have that in our MSRT.
I am just glad to be a part of MUSI.

High School Principal Comments
We are talking about having all kids take four years of math and four years of science. If they are going to a
technical school or a four year program, they will need that background.
One of the things I would say is that MUSI has given us a direction to the program. We know that there are
things that need to be done. I don't think we would be where we are now without MUSI.

Summary
It was evident that the principals showed a great deal of enthusiasm for the Milwaukee' Urban
Systemic Initiative and the MSRTs' work within their schools. Some indicated that they
looked to the MSRTs for expertise and commented that the MSRT provided a new energy
within the schools. Some principals also noted a new found excitement of students with
mathematics and science in their schools. The most common concern expressed by the
principals centered on their schools' two-year term as a targeted MUSI school coming to an
end. The principals said over and over that two years was not enough time to institutionalize
change and that the MSRT should be made a permanent part of a school's staff.

One common vision that emerged from the principals centered around the need to teach
children to think critically in mathematics and science. The principals at the elementary and
middle school levels showed a great deal of excitement when they talked about new
curricula, such as Investigations in Number, Data, and Space and Connected Mathematics
and the use of more inquiry-based projects in science as the tools for nurturing critical.
thinking skills in their students. They were also realistic concerning the level of commitment
and training needed to maintain the excitement as well as quality.

The principals acknowledged that teachers need time to collaborate specifically on
mathematics and science, but this often can not be accomplished during the school day
except for the monthly banking time days. Some of the principals did indicate ways of
allowing collaboration among their teachers, but this often involved teachers meeting before
or after the regular school day. The principals did note that there was little to no time for the
entire school to meet and discuss the vision and implementation for mathematics and science
instruction.
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Chapter 5
Classroom Observations

Observations of mathematics and science instruction were conducted in each of the site visit
schools. A rubric was used applied to the notes from each observation of classroom practice.
The rubric (located in Appendix D) focused on three areas: (1) standards-based instruction,
(2) equity, and (3) community of learners. Each area is further differentiated into two or three
components. The rubric provides for specific behavioral observations of each lesson and a
teacher's journey to standards-based instruction. The observations have been aggregated by
level and discipline. A mean rating for each component is given for each levelelementary,
middle, and highalong with the percentage of classroom observations falling within each
rating category.

Standards-based Instruction
Standards-based teaching in mathematics for the purposes of this study was defined by the
National Council of Teachers of Mathematics (1989, 1991) standards documents on
curriculum and teaching. The science standards developed by the National Research Council
(1996) were used to define standards-based teaching in science. Evidence of standards-based
teaching was evaluated through three components: (1) inquiry, (2) content rich, and (3)
teacher questioning.

Inquiry
The focus on inquiry as a framework for constructing lessons and curricula is at the heart of
standards-based instruction. The rubric (see Table 17) examines investigation and problem
solving, use of materials and tools, and student explanations based on their observations as
components of inquiry. The results for inquiry are shown in Table 18. The overall mean
rating for all levels and both disciplines was 2.84. The highest rating for inquiry was 3.36 in
elementary school science. The lowest rating was 2.20 in middle school science.

Table 17. Rubric for Observations of Inquiry -based Instruction
I 2 3 4 5

No investigation or Lesson is mainly Beginnings of Some opportunities for Investigation or problem
problem solving "follow the recipe." investigations or students to explore solving evident throughout
evident in the Demonstration with problem solving in information in different the lesson. Wide variety of
lesson. Mostly materials and tools the lesson. ways. Available tools available for students
pencil and paper or by teacher or by a Materials and tools materials and tools used to select from and use
lecture with no or few students. No or used by many by students with some flexibly. Students pose
very brief
explanations.

very little probing
for observations or
explanations.

students but in a
prescribed manner
only. Some probing
for observations
and explanations.

flexibility. Students
make observations,
design strateRies,
construct explanations,
but usually for teacher
posed questions.

questions or conjectures,
develop investigations or
strategies, use observations
to construct explanations,
and evaluate approaches
and conclusions.
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Table 18. Observations: Inquiry Ratings
n 1 (low) 2 3 4 5 (high) Mean Rating

Mathematics
Elementary 16 31.3% 12.5% 18.8% 18.8% 18.8% 2.80
Middle 9 22.2% 11.1% 33.3% 11.11% 22.2% 2.80
High 6 16.7% 16.7% 16.7% 33.3% 16.7% 2.89

Science
Elementary 14 0% 28.6% 28.6% 21.4% 21.4% 3.36
Middle 10 30.0% 30.0% 10.0% 0% 20.0% 2.20
High 7 42.9% 14.2% 0% 0% 42.9% 2.85

Overall Rating 62 2.84

The NCTM recommended strategies and approaches for inquiry-based instruction were
evident in only a small portion of the observed mathematics lessons. The observations that
were rated low relied on rote activities, the discouragement of exploring anything but the
"right" answer, and only allowing the students to use materials or technology according to
teacher directions. Those classroom teachers approaching or accomplishing inquiry-based
mathematics instruction employed techniques such as probing and pushing students for their
justification and explanation of the path taken to their solutions, allowing students to explore
alternative paths, and allowing students to share their strategies amongst themselves. In the
classrooms where inquiry-based instruction was accomplished, the observers consistently
reported that levels of student engagement were high and behavior problems were low.

The majority of the science classroom observations that rated low involved rote or pencil and
paper work and allowed for little or no inquiry. Simply recording information or recalling
facts did not provide a context for students to engage in inquiry. The observers also noted
that the curiosity of students working with materials or equipment was discouraged in these
classrooms. The teachers stressed only one way or the "correct" way to use the materials and
equipment. The higher inquiry ratings reflected science lessons in which students were
defending their conjectures and assuming responsibility for their own learning. Teachers
allowed students to explore various and alternative methods of using materials and
equipment and allowed students to develop strategies for solving their own problems. These
teachers also encouraged and allowed discussions among the students.

Content Rich

To be considered standards-based instruction, the lesson must be rich in content. Each lesson
was examined to determine whether or not it was content rich (see Table 19). The content
richness of each lesson was rated by observing the degree to which the students,'
understanding of a topic or concept was taken. For example, was this content superficial or at
a low level of challenge or has challenging, new information been presented. Content
richness was also determined by observing the degree to which connections were made with
other concepts within the discipline, to another discipline, or to real world examples. The
results for content rich are shown in Table 20. The overall mean rating for all levels and both
disciplines was 2.80. The highest rating for content rich' was 3.33 in high school
mathematics. The lowest rating was 2.20 in middle school science.
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Table 19. Rubric for Observations of Content Rich Lessons
1 2 3 4 5

Lesson focuses on Lesson focused on Attempts at applying Lesson challenges Lesson deepens
recalling facts, terms,
or procedures.

acquiring new facts,,
terms, concepts, or

acquired knowledge,
concepts, and

students to examine
current conceptions

students' conceptual
understanding by

Emphasis on having procedures through rote procedures in new and to deepen their examining, reasoning
fun or enjoyment strategies. Some situations. Lesson understanding of about, and synthesizing
more than deep emphasis on aids in making weak concepts and content. Students can
learning. No comprehension. connections in some procedures. Students explain the content of
evidence that this Students make some way to same or make observations the task. Students make
lesson went beyond comparisons, but mostly other disciplines or that prompt them to critical connections
recall to making
connections in some
way for the students.

restate answers,
resulting in superficial
or no connections.

the real world. look for connections
within a discipline,
to other disciplines,
or to the real world.

within the discipline, as
well as with other
disciplines or with real
world experiences.

Table 20. Observations: Content Rich Ratings
n 1 (low) 2 3 4 5 (high) Mean Rating

Mathematics
Elementary 16 25:0% 12.5% 18.8% 37.5% 6.3% 2.87
Middle 9 22.0% 22.0% 33.0% 0% 22.0% 2.77
High 6 17.0% 17.0% 17.0% 17.0% 33.0% 3.33

Science
Elementary 14 7.2% 43.0% 14.2% 21.4% 14.2% 2.93
Middle 10 30.0% 30.0% 10.0% 0% 20.0% 2.20
High 7 42.9% 14.2% 0% 0% 42.9% 2.86

Overall Rating 62 2.80

In those mathematics or science lessons that rated low on content rich, problems appeared in
the implementation of the lesson or in the design of the lesson. Also included were rote
lessons that simply had students fill-in-the-blank or find one solution in one way. It was often
noted by various observers that teachers were only interested in the "correct" answer and that
no connections were made for the students or by the students regarding the concepts
discussed.

Mathematics lessons judged high on being content rich had students using their knowledge to
look further into a concept or to apply it to a real world situation. Both of these strategies
seemed to assist, the student in deepening their conceptual understanding according to the
observers as evidenced by the connections students made among themselves or as an entire
class. In these lessons, students were able to demonstrate through application, discussion, and
revision that they were gaining a deeper understanding of the concept or topic being studied.

Science lessons rate high on being content rich had students applying concepts to new
situations, making connections from task to task, and challenging previous assumptions.
These content rich lessons consistently integrated previously learned concepts, providing
multiple activities to understand concepts and applied the scientific method to "real world"
problems.

Teacher Questioning
The teacher questioning strategies assessed using this rubric involved observing the level of
questions posed from simple explanation to probing for rationale; the degree to which the
teacher presses students to extend their thoughts, make comparisons, and justify their
answers; and whether the teacher uses errors as method to build on learning or simply
ignores errors (see Table 21). The results for teacher questioning are shown in Table 22. The
overall mean rating for all levels and both disciplines was 2.37. The highest rating for teacher
questioning was 2.93 in elementary school mathematics. The lowest rating was 1.70 in high
school mathematics.
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Table 21. Rubric for Observations of Teacher Questionin
1 2 3 4 5

Teacher is Teacher asks how Teacher asks why a Teacher attempts to Teacher consistently asks
interested only in
correct answers;

students solved
problems, asking

particular strategy or
approach was

dialogue with students
by asking probing

students to justify, evaluate,
compare, or defend strategies

usually goes no them only to recall chosen, seeking an questions to elicit and answers with links to
further than to ask steps taken as expected response or reasons and solution mathematical or scientific
"what" was the procedural just accepts response strategies, and presses reasoning, and presses students
answer seeking no summaries, not an and does not press students to reflect on to reflect on building on their
further reflection. explanation of for a deeper their conceptual own thinking. Errors are used
Ignores or why. Disregards or rationale. thinking to strengthen as opportunities to
disregards errors. simply corrects

errors.
Acknowledges
errors but does not

their understanding.
Attempts to use errors

reconceptualize problems,
explore contradictions, and

use them to build to build further seek alternative strategies and
further learning. learning; explanations.

Table 22. Observations: Teacher Questioning Ratings
n 1 (low) 2 3 4 5 (high) Mean Rating

Mathematics
Elementary 16 25.0% 18.8% 12.5% 25.0% 18.8% 2.93
Middle 9 11.0% 33.0% 22.0% 22.0% 22.0% 2.44
High 6 50.0% 0% 0% 34.0% 16.0% 1.70

Science
Elementary 14 35.7% 21.4% 14.2% 14.2% 7.1% 2.14
Middle 10 40.0% 10.0% 30.0% 20.0% 0% 2.30
High .7 57.1% 0% 14.2% 28.6% 0% 2.14

Overall Rating 62 2.37

In those mathematics lessons rating low on teacher questioning, the teachers most often used
questioning as a way to redirect attention when a class lost interest in the current task. The
teacher questioning observed in multiple lessons was simply to ask for a recall of the steps
with no probe as to why the student chose the path they did to their solution. In those
mathematics lessons rating high on teacher questioning, the observers noted that the more the
teacher pushed the students to explore through their use of questioning, the more the students
responded and paid attention to the task.

Teacher questioning strategies in science that rated low focused on students' recall of
directions for the task and not the concepts to be discovered from it. There was little or no
demonstration through teachers' questions that the concepts being used were important in
everyday life. Other teachers used questions as a means to control the classroom and not to
further inquiry. Some teachers did not question students' assumptions at all, while others
were observed relying heavily on notes and manuals for questions to ask students. Highly
rated questioning included asking open-ended questions; pressing and probing students with
"why" and "what" question; asking students to use current knowledge to predict future
events; and insisting on application of the lesson's concepts to experience.

Equity in Mathematics and Science Instruction
The observations of classroom practice tried to determine the level of equity within each
classroom. Evidence of equity was evaluated through two components: (1) high expectations
and (2) cultural connections.

High Expectations
Each lesson was examined for the expectations it held for students (see Table 23). Observers
noted the level of engagement the students exhibited and the level to which the teacher
required and insisted the students be engaged in the task. They also observed the level to
which the teacher demonstrated to the students that student ideas were valued and students
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were capable of achieving and understanding the content of study. Finally, the observers also
noted the participation of students across cultural and gender groups. The results for high
expectations of students are shown in Table 24. The overall mean rating for all levels and
both disciplines was 2.79. The highest rating for high expectations of students was 3.44 in
middle school mathematics. The lowest rating was 1.85 in high school science.

Table 23. Rubric for Observations of High Expectations of Students
1 2 3 4 5

Teacher only calls on Teacher calls on or Teacher attempts to Teacher engages most Teacher engages all or
or engages a few engages some engage all students, but students in the lesson most students fully in
students fully in the students in the lesson relies on a subset (e.g. with repeated the lesson with the
lesson. No with little students with correct encouragement and constant reassurance
reassurance that encouragement that answers). Teachers valuing of students' that they are capable
students are capable they are capable or states, but does not ideas. Even and that their ideas are
or ideas are valued. that ideas are valued. reinforce, that all ideas participation across valued. Participation
Participation is very Participation is are valued. Participation cultural and gender solicited evenly across
uneven across solicited unevenly is mostly uneven across groups. cultural and gender
cultural and gender across cultural and cultural and gender groups.
groups. gender groups. groups.

Table 24. Observations: High Expectations Ratings
n 1 (low) 2 3 4 5 (high) Mean Ratings

Mathematics
Elementary 16 12.5% 25.0% 25.0% 18.8% 12.5% 2.69
Middle 9 0% 11.0% 44.0% 34.0% 11.0% 3.44
High 6 34.0% 0% 17.0% 17.0% 33.0% 3.33

Science
Elementary 14 14.2% 14.2% 43.0% 7.1% 21.4% 2.92
Middle 10 30.0% 20.0% 30.0% 10.0% 10.0% 2.50
High 7 71.4% 0% 0% 28.6% 0% 1.85

Overall Rating 62 . 2.79

In the mathematics or science lessons rating low on expectations for students, a common
behaviors exhibited by the teachers was a physical separation from the students whether it
was sitting behind a desk or not circulating among the students. These teachers also tended to
ignore disruptive behavior and did not push for disruptive or off-task students to work on the
lesson. Some observers also indicated teachers that made negative judgmental comments to
students regarding their ability level of understanding.

The behaviors of the teachers with high expectations for students in mathematics, made
several attempts to have all students answer questions. They encouraged the students by
telling them that they were all capable of achieving and could all master the task at hand.
Overwhelming, the teachers with high ratings physically demonstrated enthusiasm in their
constant motion and walking around the room, open and frequent gesturing, vocal variation,
and their willingness to "get in" with the students physically. These teachers would work
with the students at their desk, table, work station or in close proximity when doing an
experiment.

Teachers demonstrating high expectations for their students in science required all students to
participate in the lessons by requiring students to summarize and ask questions. These
teachers did not accept students' excuses, but pushed the students and told them they were
capable. There was also constant reassurance that the students had the knowledge to
complete their task even if the students thought otherwise and there was constant reassurance
and encouragement from the teachers.
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Cultural Connections

When considering whether or not cultural connections were made during a particular lesson
the observers noted whether any historical perspectives of gender or cultural groups were
included either in the lecture or were evident in the classroom from decor or student projects
(see Table 25). The observers also noted whether the lesson was related to students' present
day cultural environments or home environments. Finally, they also noted whether or not the
teacher challenged cultural or gender stereotypes and biases. The results for cultural
connections are shown in Table 26. The overall mean rating for all levels and both disciplines
was 1.75. The highest rating for cultural connections was 2.00 in both middle school
mathematics and middle school science. The lowest rating was 1.20 in high school science.

As is evident from the results, most of the mathematics and science lessons did not address
cultural or historical references nor connect to the students' lives. Some of the lower rated
lessons were used outdated materials which required explanation of appliances used in the
1960s; teachers failing to make natural connections to students' home life; or missing
opportunities to point out examples familiar to students.

Table 25. Rubric for Observations of Cultural Connections
2 3 4 5

No references in Some evidence in Brief comment made Lesson attempts to Lesson meaningfully
lesson nor evidence room displays of regarding contributions bring in cultural and integrates the
in the classroom cultural and gender of cultural and gender gender group contributions of cultural
decor of cultural or group contributions groups or regarding contributions to math and gender groups or
gender group
contributions to matt

to math and science,
or of impact on home

impact on students'
own home cultural

and science or attempts
to relate lesson to

integrates the impact of
math and science can or

and science. No cultures, but no environments, but students' home cultures does have on students'
references of impact references observed peripheral to lesson. Stereotypes and biases own home environments.
on students' home in the lesson. Stereotypes and biases that became evident Discussion of stereotypes
culture. Stereotypes Stereotypes and that arose were during the lesson were and biases was integrated
and biases were not biases were not acknowledged but not challenged and into the lesson.
discussed. discussed. discussed. discussed.

Table 26. Observations: Cultural Connections Ratings
n 1 (low) 2 3 4 5 (high) Mean Rating

Mathematics
Elementary 16 56.3% 12.5% 12.5% 6.3% 12.5% 2.06
Middle .9 56.3% 0% 11.1% 0% 34.0% 2.00
High 6 66.0% 17% 0% 0% 17% 1.22

Science
Elementary 14 78.5% 7.1% 0% 7.1% 7.1% 1.57

Middle 10 70.0% 10.0% 20.0% 0% 10.0% 2.00
High 7 42.9% 42.9% 14.2% 0% 0% . 1.20

Overall Rating 62. 1.75

Those lessons that did score high on cultural connections in mathematics related concepts to
the students' lives and provided the students with various "real world" examples of the
application of the concept. One other finding that the higher rated lessons had in common
was that the lessons were hands-on. When students were able to apply their knowledge to
real life, work, or even the use of ancient tools for their work, the observers all indicated that
the lessons were successful in connecting with home culture and academic traditions.

In science, the few lessons that rated higher on cultural connections allowed the students to
experiment with familiar materials and asked them how they have seen those materials used
at home. This provided an easy avenue for the teacher to prompt the students to explore
alternate uses of materials and methods of discovery.
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Corrimunity of Learners within Classrooms

The observations of classroom practice examined whether a community of learners existed
within each classroom. Evidence of a classroom community of learners was evaluated
through three components: (1) interactions, (2) intellectual engagement, and (3) source of
knowledge.

Interactions
A major element in becoming a classroom community of learners is the level and type of
interactions among the students. The observers noted the degree to which the students were
engaged in collaborative working relationships (see Table 27). They also examined the
essence of student interactions by noting whether the students were involved in making sense
of mathematical and scientific ideas by trying to understand the validity of alternative
approaches, answers, and observations. The results for interactions in the classroom are
shown in Table 28. The overall mean rating for all levels and both disciplines was 2.66. The
highest rating for interactions in the classroom was 3.00 in high school science. The lowest
rating was 1.55 in high school mathematics,

Table 27. Rubric for Observations of Interactions
1 2 3 4 5

Class is a collection Students sit in Some students are Many students are Class is a learning
of individuals. No or small groups or as engaged in engaged in collaborative community. All or most
very few exchanges
between peers in

pairs for all or part
of the lesson, but

collaborative
working

working relationships,
responding to one

students participate in
substantial exchanges

small or whole group
settings. Exchanges
among peers focus

exchanges focus
only on sharing of
materials and

relationships,
exchanging ideas,
reasoning, and

another's ideas and
solutions, and trying to
understand the validity

among peers in small or
whole group settings in
order to compare and

mainly on off-task answers. solutions of alternative approaches merge their observations tc
topics. strategies. and answers. make sense of

mathematical and
scientific ideas.

Table 28. Observations: Interactions Ratin s
n 1 (low) 2 3 4 5 (high) Mean Rating

Mathematics
Elementary 16 25.0% 18.8% 18.8% 12.5% 25.0% 2.93

Middle 9 22.2% 33.3% 22.2% 22.2% 0% 2.44

High, 6 50.0% 16.7% 0% 16.7% 16.7% 1.55

Science
Elementary 14 14.2% 35.7% 14.2% 14.2% 21.4% 2.93

Middle 10 20.0% 50.0% 10.0% 0% 20.0% 2.50

High 7 42.9% 14.2% 14.2% 0% 28.6% 3.00

Overall Rating 62 2.66

In the lower rated mathematics and science lessons on interactions, students worked
independently with no encouragement for interaction among students. Most of these lessons
were very teacher directed and allowed no room for student exploration. The observers noted
that in these lower ranked lessons the students also seemed very frustrated, were inattentive
to the teacher, frequently off-task, or were disruptive. The interaction among students was
stifled in these lessons as students were told to work alone and the task was very teacher
directed.

In the higher rated mathematics lessons on interactions, collaboration and sharing among the
students was very apparent. The teachers encouraged the students to seek out each other for
answers and support. The observers noted that in these observations, the students provided
encouragement for each other and also monitored each other's behavior and brought off-task
students back into their work.
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In the higher rated science lessons, observers noted students were sharing problem-solving
strategies and relying on each other for help before going to the teacher. Observers rated
classrooms high in interaction consistently commented that the students demonstrated a high
level of excitement about the task or project they were engaged in and an eagerness to
explore.

Intellectual Engagement

When students are intellectually challenged, it is more likely that they will form a community
of learners. The observers noted whether the students were challenged intellectually with
important mathematical and scientific ideas throughout the lessons (see Table 29). They also
noted the level of involvement of students in discussing issues and being consistently
involved, excited, and interested in the examination of the ideas. The results for intellectual
engagement during the lesson are shown in Table 30. The overall mean rating for all levels
and both disciplines was 2.98. The highest rating for intellectual engagement during the
lesson was 3.33 in both middle school and high' school mathematics. The lowest rating was
2.71 in both elementary and high school science.

Table 29. Rubric for Observations of Intellectual Engagement
l 2 3 4 5

Students are not Students are briefly Sporadic or episodic For much of the lesson Students are challenged
intellectually challenged challenged to intellectual challenges students are challengec intellectually with
(e.g. busy or rote work) reason but they do move students to to reason about math important mathematical
but are compliant in not respond, put become involved, but and science concepts and scientific ideas
performing requested
actions or are not on task,
occasionally on task, or

forth little effort to
become involved,
or the teacher

it is inconsistent,
mildly enthusiastic, or
dependent upon

and may students
discuss issues and
important ideas with

throughout the lesson.
All or most students are
actively and consistently

involved in disruptive provides the frequent prodding from some enthusiasm and involved, excited, and
disengagement. responses. the teacher. interest. interested.

Table 30. Observations: Intellectual En a ement Ratings
n 1 (low) 2 3 4 5 (high) Mean Rating

Mathematics
Elementary 16 6.3% 31.3% 18.8% 31.3% 12.5% 3.12
Middle 9 .0% 11.1% 55.6% 22.2% 11.1% 3.33
High 6 0% 33.3% 16.7% 33.3% 16.7% 3.33

Science
Elementary 14 21.4% 14.2% 28.6% 28.6% 7.1% 2.71

Middle 10 10.0% 70.0% 10.0% 0% 20.0% 2.80
High 7 28.6% 28.6% 14.2% 0% 28.6% 2.71

Overall Rating 62 2.98

In the lower rated mathematics and science lessons on intellectual engagement, students were
visibly disengaged and involved in off-task discussions, agitation, boredom, and even
sleeping. Some of the issues the observers indicated were an emphasis on rote strategies,
confusing directions, rote activities, below grade level tasks, or lessons that were too
complicated for the grade level. Observers noted that potential intellectual engagement was
cut-off in several classrooms when student questions were not allowed or students were
expected to be compliant and not explore.

The higher rated mathematics lessons on intellectual engagement successfully engaged most
or all students engaged in the lesson. The strategies these teachers used included requiring
students to prove their answers in terms of the concepts under study, allowing students to
create and explore the parameters of their assignments, and a high level of sharing of
strategies among the students. The observers reported that in the higher rated science lessons
on intellectual engagement classrooms the students were excited about their tasks. These
students could be seen challenging each other with important ideas and facilitating their own
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learning through exchanges. During a lecture in one class which- rated highly on intellectual
engage, students were allowed to become part of the lecture by contributing their knowledge
to the teacher's presentation.

Source of Knowledge

In forming a classroom community of learners, the students need to realize that they can and
should be their own source of knowledge. The observers noted the degree to which the
teacher recognized the students as a source of knowledge or whether the teacher or a
textbook was the source of information and ideas (see Table 31). They also examined the
degree to which the teacher provided the students with opportunities to be their own source
of knowledge as demonstrated by encouraging the students and letting them know their ideas
were valued. Finally, the observers indicated where the authority resided in the classroom.
For example, did the students or the teacher decide what knowledge was valuable and
correct. The results for the source of knowledge during a lesson are shown in Table 32. The
overall mean rating for all levels and both disciplines was 2.77. The highest rating for the
source of knowledge during a lesson was 3.14 in elementary school science. The lowest
rating was 2.16 in high school mathematics.

Table 31. Rubric for Observations of the Source of Knowledge during Instruction
1 2 3 4 5

Only teacher and Acknowledgment Acknowledgment of Students are All students are
text materials are that sometimes students as a source recognized as a recognized and valued as
recognized, used,
and valued as
sources of

students can be a
knowledge source,
but they are not

of knowledge, and
they are given
opportunities to

source of knowledge,
and some students
join in the process of

sources of knowledge,
and play an integral part
as knowledge sources

knowledge and
authority.

used or provided
with an opportunity
to be a source.

generate ideas and
strategies. Much
reliance still on

generating ideas,
conjectures, and
strategies. Evidence

throuahout the lesson as.
they generate ideas,
conjectures, strategies

Authority remains teacher, text or other of teacher not being and approaches.
with teacher and outside entities as the ultimate authority. Evidence of students as
text materials. authorities. authorities.

Table 32. School Mathematics Observations: Source of Knowledge
n 1 (low) 2 3 4 5 (high) Mean Rating

Mathematics
Elementary 16 25.0% 12.5% 31.3% 12.5% 18.8% 2.87
Middle 9 11.1% 55.6% 0% 11.1% 22.2% 2.44
High 6 33.3% 33.3% 16.7% 16.7% 0% 2.16

Science
Elementary 14 14.2% 14.2% 43.0% 14.2% 21.4% 3.14
Middle 10 20.0% 30.0% 30.0% 0% 20.0% 2.70
High 7 42.9% 14.2% 28.6% 0% 28.6% 2.86

Overall Rating 62 2.77

The mathematics and science lessons that rated low on source of knowledge often
emphasized only the "correct" answers to questions. These teachers either discouraged or
ignored answers they felt were not "correct." Most of the lessons were very teacher directed
with no opportunities provided for the students to explore outside the directions given for the
task. The students were not allowed to "go out of the lines" when answering questions. In
some cases, the lessons were poorly planned or executed and when the students tried to seek
clarification, they, were told to listen more carefully. The lessons that were rated low were
very teacher directed, did not encourage student ideas, required students merely to follow
directions, and employed only one response questioning methods.

The mathematics lessons that rated high on source of knowledge, the teachers moved around
the room and questioned, pressed, probed, and challenged students to extent their thinking.
These teachers showed genuine excitement over the students' discoveries and interest into
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how they arrived at their answers. This in turn had the students sharing their work with each
other enthusiastically and willingly. These teachers also allowed students to direct and define
some of their own work.

The science lessons that rated high on source of knowledge considered students to be a
source of knowledge. The observers saw the teachers encouraging students to build on each
other's findings and allowing student ideas to take center stage. For example, in one
observation, students were required to lead and run parts of the class. The observers also
noted that in some classes, students were holding philosophical and ethical conversations
with teachers regarding advanced scientific methods and concepts in which the teacher
valued and acknowledged the students positions and thoughts.

Summary

The observations of classroom practice showed that much instruction in mathematics and
science was not standards-based. However, at all levels in both disciplines there were some
strong examples of standards-based instruction. Often a dichotomy seemed to appear,
especially in high school science and sometimes in high school mathematics. It seemed as
though either the observed lessons were strongly standards-based or not at all. The overall
ratings for each component of standards-based instruction were 2.84 for inquiry, 2.80 for
content rich, and 2.37 for teacher questioning.

The observations of equity in classroom practice showed that teachers, in general, have
moderate expectations (rating of 2.79) of students in mathematics and science. However, the
expectations of students is very low in high school science and fairly low in middle school
science. The existence of cultural connections in the observed lessons was very low (overall
mean rating of 1.75) at all grade levels in both disciplines. In most lessons, it was non-
existent.

The existence of classroom communities of learners was moderate. Interactions among
students were noted more frequently in the observed elementary and middle school lessons
than in the high school lessons. Students appeared to be more intellectually challenged in
mathematics than in science. In general, students were not often viewed as a source of
knowledge across the levels or disciplines. However, there were strong examples of students
as a source of knowledge, but not in high school mathematics. The overall ratings for each
component of community of learners were 2.66 for interactions, 2.98 for intellectual
engagement, and 2.77 for source of knowledge.
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Appendices
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. Appendix A. Student Group Interview Protocol

(Introduce yourself and explain the purpose of the interview. Here is an example introduction.)

Hi. My name is and I'm visiting your school today with some other people. We've been observing some
math and science classes, as well as talking with some of your teachers and with your principal. The reason I wanted to
talk with you is because we think that students can teach us a lot about how math and science can be made more
meaningful and interesting.

We are interested in your opinions. There are no right or wrong answers. I'm going to run a tape recorder because I can't
write fast enough to get everything down on paper that you'll be saying. Don't worry, no one here at the school will
listen to the tapenot your teacher, not the principal, not anyone. We want you to tell us what you think and how you
feel.

(If there is a note taker in the room, please introduce him or her also. This is . He/she will be listening
and taking notes as we talk.)
(Turn on the tape recorder. Position it in the center of the group.)

For elementary and middle level students: I'd like for each of you to tell me what grade you are in.
For high school students: I'd like for each of you to tell me what grade you are in and what math and science classes you
are taking this year.

Sex: M or F Ethnicity/Race* Grade Level/Class
Student 1
Student 2 .

Student 3
Student 4
Student 5
Student 6

*AA: African-Am.; H: Hispanic; C: Caucasian; AS: Asian-Am.; NA: Native Am.; 0: Other (indicate ethnicity/race)

1. We're going to start out with some brainstorming.
I am going to show you something and then I'm going to ask you to tell me what came to your mind when you
saw that. Ready?
(Wait a moment, then show the card with "math class" written on it. Pause a moment longer.)
What did you think of when I showed you math class?
(Be sure to get at least one response from every student. Probe interesting responses.)
Probes: What do you think? What else comes to mind? What do you mean by that?

2. I'm going to show you something else and then I'm going to again ask you to tell me what comes to your mind
when you see this word. Ready?
(Wait a moment, then show the card with "science class" written on it. Pause a moment longer.)
What did you think of when I showed you science class?
(Be sure to get at least one response from every student. Probe interesting responses.)
Probes: What do you think? What else comes to mind? What do you mean by that?

3. I would like you to pretend that you are in control of your math or science class. You can decide what is taught
and how it is taught. You are still a student in the class, but you make the plans.
a. What would you be doing in your ideal math or science class?
b. What would your teacher be doing?
c. What would you study or learn about?
d. What kinds of activities would you be doing?
e. How does this differ from what typically happens in your math class?

4. Do you think your teachers like math or science? How can you tell?

5. Is there anything else you'd like to tell us about your math or science classes?

6. Are there any questions that you would like to ask us?
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Appendix B. Teacher Group Interview Protocol

(Introduce yourself and explain the purpose of the interview. Here is an example introduction.)

I really appreciate your willingness to participate in this interview about your mathematics and science programs and
about MUSI. We are grateful for the opportunity to observe some of the mathematics and science classes in this school,
to talk with your principal and some students, and to talk with you.

I will be audio-taping the interview so that I can be free to concentrate on what we are talking about, rather than having
to take notes. The recording will be kept confidential. No individual names, or even the name of the school, will be
associated with any of your comments. (If there is a note taker in the room, please introduce him or her also. This is

. He/she will be listening and taking notes as we talk.)
(Turn on the tape recorder. Position it in the center of the group.)

I'd like for each of you to state your position in this school and briefly state your responsibilities in the areas of
mathematics and science.
Probes: What grade level? What subject area? How many classes do you teach?

Gender Ethnicity/Race* Teaching Position: Grade/Subject
Teacher 1
Teacher 2
Teacher 3

*AA: African-Am.; H: Hispanic; C: Caucasian; AS: Asian-Am.; NA: Native Am.; 0: Other (indicate ethnicity/race)

1. Collaboration
Talk about the opportunities you have as teachers to get together to discuss mathematics and science in regards to
the curriculum, teaching strategies, and students' learning.
Probes: What types of things do you discuss when you have the opportunity? How often? Talk more about
opportunities to you have to get together to examine and discuss the math and science curriculum and work
together to understand it and implement it? What types of things do you do in your school to coordinate the
implementation-of the MPS science curriculum, e.g. kits or modules, or the MPS mathematics curriculum?
Do you ever have a chance to observe each other or other teachers in your school?

2. Standards-based Mathematics and Science
(a) Using a scale from 1 to 10, how would you describe the agreement of your school staff with regards to how
mathematics should be taught? Describe how mathematics is taught in this school.
(b) On a scale from 1 to 10, how would you describe the agreement of your school staff with regards to how
science should be taught? Describe how science is taught in this school.
(c) Would you characterize most of the mathematics and science instruction you described as standards-based
(e.g. aliened with national and state standards)? Why or why not?

3. Curriculum/Program
(a) What mathematics and science curriculum programs or materials are used in this school? Does everyone use
the same program materials?
(b) Talk about the atmosphere in this school for improving the mathematics and science program.
Probes: Who provides the leadership? What do they do? Are there opportunities to critique and discuss the
current programs? How do you work out differences of opinion and identified challenges within the school?

4: High Expectations
Discuss the level of expectations you feel are set' for the students in your school for student learning.
Probe: How are the expectations conveyed to students? Do you think most teachers have high or low
expectations? Why do you think that?

5. MUSI Impact
Talk about ways that MUSI related activities have helped you improve your mathematics and science teaching.
Probe: What are you doing now that you hadn't done before MUSI? What types of activities have you
participated in (e.g. MUSI-UWM courses)? If you have had an opportunity to interact with your MSRT, talk about
that interaction.

6. Is there anything else you would like to comment on in regards to MUSI?
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Appendix C. Principal Interview Protocol

(Introduce yourself and explain the purpose of the interview. Here is an example introduction.)

I really appreciate your willingness to participate in this interview about your mathematics and science programs and
your involvement with MUSI. We are grateful for the opportunity to observe some of the math and science classes, to
talk with some of the teachers and some students, and to talk with you.

I will be audio taping the interview so that I can be free to concentrate on what we are talking about, rather than having
to take extensive notes. The recording will be kept confidential.

(Turn on the tape recorder.)

1. I'd like you to begin by talking about ways in which MUSI has assisted your school in improving its mathematics
and science programs.
Probes: What would you say is the best part of being a MUSI school?

What is the "value-added" that MUSI has brought to your school?

2. Let's talk some more about the of the work of the MSRT (Math/Science Resource Teacher).
(a) What other types of things has the MSRT done to improve math and science in your school?
(b) How do you interact with and facilitate the work of the MSRT?

3. What opportunities are there for teachers to discuss and examine the mathematics or science curriculum and work
together to understand it and implement it?
Probes: Are there opportunities across grade levels as well as by grade level?

Are there other formal or informal opportunities to discuss student learning?

Where would you say the vision and leadership for mathematics and science is established within your school?
Probes: As the principal, do you provide the vision?

Does it rest with a core group of teachers and staff within the building?
Do community members participate in building the vision?
Does it come from the district?

5. Let's talk more about the vision for mathematics:
(a) Describe the vision for mathematics teaching and learning within your school.
Probe: How is it that teachers should be teaching and students should be learning mathematics?

(b) Would you say this vision is well implemented? Why or why not?

6. Now let's talk more about the vision for science:
(a) Describe the vision for science teaching and learning within your school.
Probe: How is it that teachers should be teaching and students should be learning science?

(b) Would you say this vision is well implemented? Why or why not?

7. Is there anything else that you would like to tell us about your mathematics and science programs?

8. Is there anything else that you would like comment on in regards to MUSI?

(Record the demographic information for the principal.)

Principal Information

Sex (circle one): Male Female

Ethnicity/Race: African-American Hispanic Caucasian Asian-American

Native American Other (please indicate)
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Appendix D. Rubric for Classroom Observations

Standards-based Instruction
Inquiry

1 3 4 5
No investigation or
problem solving
evident in the lesson.
Mostly pencil and
paper or lecture with
no or very brief
explanations.

Lesson is mainly
"follow the recipe."
Demonstration with
materials and tools by
teacher or by a few
students. No or very
little probing for
observations or
explanations.

Beginnings of
investigations or problem
solving in the lesson.
Materials and tools used
by many students but in a
prescribed manner only.
Some probing for
observations and
explanations.

Some opportunities for
students to explore
information in different
ways. Available materials
and tools used by students
with some flexibility.
Students make observations,
design strategies, construct
explanations, but usually for
teacher posed questions.

Investigation or problem
solving evident throughout
the lesson. Wide variety of
tools available for students to
select from and use flexibly.
Students pose questions or
conjectures, develop
investigations or strategies,
use observations to construct
explanations, and evaluate
approaches and conclusions.

Content Rich
1 2 3 4 5

Lesson focuses on
recalling facts, terms,
or procedures.
Emphasis on having
fun or enjoyment more
than deep learning. No
evidence that this
lesson went beyond
recall to making
connections in some
way for the students.

Lesson focused on
acquiring new facts,
terms, concepts, or
procedures through rote
strategies. Some
emphasis on
comprehension.
Students make some
comparisons, but
mostly restate answers,
resulting in superficial
or no connections.

Attempts at applying
acquired knowledge,
concepts, and procedures
in new situations. Lesson
aids in making weak
connections in some way
to same or other
disciplines or the real
world.

Lesson challenges students to
examine current conceptions
and deepen to understanding
of concepts and procedures.
Students make observations
that prompt them to look for
connections within a
discipline, to other
disciplines, or to the real
world.

Lesson deepens students'
conceptual understanding by
examining, reasoning about,
and synthesizing content.
Students can explain the
content of the task. Students
make critical connections
within the discipline, as well
as with other disciplines or
with real world experiences.

Teacher Questioning
1 2 3 4 5

Teacher is interested
only in correct
answers; usually goes
no further than to ask
"what" was the answer
seeking no further
reflection. Ignores or
disregards errors.

Teacher asks how
students solved
problems, asking them
only to recall steps
taken as procedural
summaries, not an
explanation of why.
Disregards or simply
corrects errors.

Teacher asks why a
particular strategy or
approach was chosen,
seeking an expected
response or just accepts
response and does not
press for a deeper
rationale. Acknowledges
errors but does not use
them to build further
learning.

Teacher attempts to dialogue
with students by asking
probing questions to elicit
reasons and solution
strategies, and presses
students to reflect on their
conceptual thinking to
strengthen their
understanding. Attempts to
use errors to build further
learning.

Teacher consistently asks
students to justify, evaluate,
compare, or defend strategies
and answers with links to
mathematical or scientific
reasoning, and presses
students to reflect on building
on their own thinking. Errors
are used as opportunities to
reconceptualize problems,
explore contradictions, and
seek alternative strategies and
explanations.
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E uit
High Expectations

1 2 3 4 5

Teacher only calls on or
engages a few students
fully in the lesson. No
reassurance that students
are capable or ideas are
valued. Participation is
very uneven across
cultural and gender
groups.

Teacher calls on or
engages some students in
the lesson with little
encouragement that they
are capable or that ideas
are valued. Participation, is
solicited unevenly across
cultural and gender groups.

Teacher attempts to engage
all students, but relies on a
subset (e.g. students with
correct answers). Teachers
states, but does not
reinforce, that all ideas are
valued. Participation is
uneven across cultural and
gender groups.

Teacher engages most
students in the lesson with
repeated encouragement and
valuing of students' ideas.
Even participation across
cultural and gender groups.

Teacher engages all or most
students fully in the lesson
with the constant reassurance
that they are capable and that
their ideas are valued.
Participation solicited evenly
across cultural and gender
groups.

Cultural Connections
1 2 3 4 5

No references in lesson
nor evidence in the
classroom decor of
cultural or gender group
contributions to math and
science. No references of
impact on students' home
culture. Stereotypes and
biases were not
discussed.

Some evidence in room
displays of cultural and
gender group contributions
to math and science, or of
impact on home cultures,
but no references observed
in the lesson. Stereotypes
and biases were not
discussed.

Brief comment made
regarding contributions of
cultural and gender groups
or impact on students' own
home cultural
environments, but
peripheral to lesson.
Stereotypes and biases that
arose were acknowledged
but not discussed.

Lesson attempts to bring in
cultural and gender group
contributions to math and
science or attempts to relate
lesson to students' home
cultures. Stereotypes and
biases that became evident
during the lesson were
challenged and discussed.

Lesson meaningfully
integrates the contributions of
cultural and gender groups or
integrates the impact of math
and science can or does have
on students' own home
environments. Discussion of
stereotypes and biases was
integrated into the lesson.

Community of Learners
Interactions

1 2 3 4 5

Class is a collection of
individuals. No or very few
exchanges between peers in
small or whole group
settings. Exchanges among
peers focus mainly on off-
task topics.

Students sit in small
groups or as pairs for all
or part of the lesson, but
exchanges focus only on
sharing of materials and
answers.

Some students are engaged
in collaborative working
relationships, exchanging
ideas, reasoning, and
solutions strategies.

Many students are engaged
in collaborative working
relationships, responding
to one another's ideas and
solutions, and trying to
understand the validity of
alternative approaches and
answers.

Class is a learning community.
All or most students
participate in substantial
exchanges among peers in
small or whole group settings
in order to compare and merge
their observations to make
sense of mathematical and
scientific ideas.

Intellectual Engagement
1 2 3 4 5

Students are not
intellectually challenged
(e.g. busy or rote work) but
are compliant in performing
requested actions, not on
task, occasionally on task,
or involved in disruptive
disengagement.

Students are briefly
challenged to reason but
they do not respond, put
forth little effort to
become involved, or the
teacher provides the
responses.

Sporadic or episodic
intellectual challenges
move students to become
involved, but it is
inconsistent, mildly
enthusiastic, or dependent
upon frequent prodding
from the teacher.

For much of the lesson,
students are challenged to
reason about math and
science concepts and may
students discuss issues and
important ideas with some
enthusiasm and interest.

Students are challenged
intellectually with important
mathematical and scientific
ideas throughout the lesson.
All or most students are
actively and consistently
involved, excited, and
interested.

Source of Knowledge
1 2 3 4 5

Only teacher and text
materials are recognized,
used, and valued as sources
of knowledge and authority.

Acknowledgment that
sometimes students can
be a knowledge source,
but they are not used or
provided with an
opportunity to be a
source. Authority
remains with teacher and
text materials.

Acknowledgment of
students as a source of
knowledge, and they are
given opportunities to
generate ideas and
strategies. Much reliance
still on teacher, text or
other outside entities as
authorities.

Students are recognized as
a source of knowledge,
and some students join in
the process of generating
ideas, conjectures, and
strategies. Evidence of
teacher not being the
ultimate authority.

All students are recognized
and valued as knowledge
sources and play an integral
part as knowledge sources
throughout the lesson as they
generate ideas, conjectures,
strategies and approaches.
Evidence of students as
authorities.
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