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Preface

This professional development guide is a companion piece to the National Re-
search Council’s report, Global Perspectives for Local Action: Using TIMSS* to
Improve U.S. Mathematics and Science Education (NRC, 1999a). The guide, de-
rived in part from the report and most usefully accompanied by it, is designed
primarily for workshops for groups of education decision-makers—workshops that
will support long-range planning efforts to improve K—12 student performance in
mathematics and science.

Both the report and the guide were produced at the request of the U.S. Depart-
ment of Education by the National Research Council’s Center for Science, Math-
ematics, and Engineering Education (CSMEE). Within CSMEE, the Mathematical
Sciences Education Board and the Committee on Science Education K—12 acted
together to form the Continuing to Learn from TIMSS Committee. The charge to
this committee was to help make the findings of TIMSS relevant and useful to
leaders in K—12 mathematics and science education and to promote continued pub-
lic discussion of the many components of TIMSS. The report and the guide are the
results of the committee’s work, culminating in a convocation held in November of
1999 at the National Academy of Sciences to introduce the report and the guide
and to begin the process of ensuring their use at local levels.

Facilitators of workshops will be able to use this guide with a broad range of
stakeholders, including teachers, parents, administrators, school board members,
policy makers, curriculum developers, textbook publishers, teacher educators, and
faculty in institutions of higher education. Teaching is a complex activity. Many
stakeholders have questions about what to teach and how to teach, such as when
teachers ask, “Are we teaching too many topics?” Administrators ask, “Should
there be additional assessments of student performance?” Policy makers ask,
“Should we raise standards for teacher preparation and enhancement, particularly
in mathematics and science?” Parents ask, “Are my children getting the education
they will need to lead successful lives?” The TIMSS data can offer one avenue for

* The Third International Mathematics and Science Study.

Xi
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investigating these issues. However, no single data set and no set of professional
development activities can hope to give definitive answers to every question of
teaching and learning. The guide and the material in the report, which grow out of
the rich array of TIMSS information, will help these stakeholders plan further in-
vestigation of these complex questions at the local level that can then lead to in-
formed decision-making.

The report and the guide are not intended to prescribe but, rather, to expand the
range of options considered in making decisions about making changes in our
schools. Accordingly, the committee members and staff worked to ensure that the
guide in particular is flexible enough to meet a variety of needs and, therefore,
useful to facilitators in a variety of workshops of different lengths, foci, and
intensity.

On behalf of the study committee, I want to acknowledge with deep apprecia-
tion the work of the principal writers of this professional development guide—
consultants Susan Mundry and Nancy Love—and consulting editor Kathleen (Kit)
Johnston. We also thank project directors Harold Pratt and Karen Hollweg and the
other dedicated staff of CSMEE who helped us produce the report, and we express
gratitude to the representatives of the U.S. Department of Education who worked
closely with us on a complex project with a short timeline. All of us hope that the
report, the professional development guide, and the convocation will indeed help
education leaders strengthen mathematics and science education for all students in
the United States in the years to come.

Melvin D. George, Chair
Continuing to Learn from TIMSS Committee

Xii PREFACE
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Introduction

TIMSS AND THE NRC REPORT

The Third International Mathematics and Science Study (TIMSS) is a rich
source of information that can be used by a broad range of stakeholders to promote
discussions and actions to improve K—12 mathematics and science teaching and
learning. To support educators, administrators, parents, and others interested in
education in using TIMSS materials, the National Research Council (NRC) has
prepared a report, Global Perspectives for Local Action: Using TIMSS to Improve
U.S. Mathematics and Science Education (see “Resources”). This report will help
educators, administrators, parents and others interested in education to understand
what can be learned from TIMSS findings, and it will encourage them to use the
information to make improvements in mathematics and science education. Pro-
vided in the report are insights into mathematics and science achievement, curricu-
lum, instruction, and school support systems, such as professional development, in
the United States and around the world.

PURPOSE OF THE NRC PROFESSIONAL DEVELOPMENT GUIDE

To make TIMSS information more accessible and useful to educators and the
public, the NRC prepared this professional development guide to accompany its
report. This guide provides directions and support materials for leading workshops
and planning sessions for teachers, educational administrators, higher education
faculty, and the interested public. Through the workshops or planning sessions
participants will be able

* To explore key themes and findings from the report;

* To ask questions about their current practices; and
¢ To consider alternatives for action at the local level.

Copyright © National Academy of Sciences. All rights reserved.
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AUDIENCES FOR THE GUIDE

The audiences for this guide are professional developers, facilitators, higher
education faculty, school administrators, and others who lead workshops and/or
planning sessions aimed at reflecting on and improving mathematics and science
education.

TIMSS does not provide quick solutions for or easy answers to the complex
problems of educational improvement. Rather, it offers the benefit of an interna-
tional perspective from which to view educational practices. It is important, there-
fore, that the facilitators for the workshops and/or planning sessions described in
this guide have strong backgrounds in the TIMSS study and findings and that they
read and become thoroughly familiar with the NRC report.! This will enable the
facilitators to explain findings and avoid misinterpretations of data or suggestions
that U.S. achievement would improve if only the U.S. would emulate practices
used in countries where students scored higher in the TIMSS achievement tests in
mathematics and science. Many good resources summarize TIMSS, and these will
help facilitators to prepare for their role. Facilitators should review the resources
provided in the “Resources” section at the end of this report prior to conducting
sessions based on this guide.

DESCRIPTION

The professional development guide includes

* Modules (Modules 1, 2—composed of three separate workshops—and 3)
tailored for different audiences, purposes, lengths of time, and/or levels of
engagement;

* Notes to facilitators;

* Overhead transparency masters, as well as masters of handouts for the work-
shop modules;

¢ References to relevant TIMSS and other resources; and

* Vignettes and lessons from educators who have used TIMSS to make educa-
tional improvements in their local schools.

Of the three modules in this guide, “Module 1: Framing the Dialogue,” is de-
signed primarily as an information session for administrators, legislative and state
education staff, local school board members, and the interested public. It is de-
signed as a 2-2.5 hour overview with the following objectives:

1 Facilitators will want to keep in mind that the groups of students studied in TIMSS were designated as
“populations” that do not necessarily match traditional grade levels in the U.S. In TIMSS, Population 1 was
mostly 9-year-olds (grades 3 and 4 in the U.S.); Population 2, 13-year-olds (grades 7 and 8 in the U.S.); and
Population 3, students in their final year of secondary school regardless of age (grade 12 in the U.S.).

2 GLOBAL PERSPECTIVES FOR LOCAL ACTION: PROFESSIONAL DEVELOPMENT GUIDE
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* To develop participants’ understanding of the value of using TIMSS as a
catalyst for improvement of mathematics and science education; and

* To actively engage participants with the themes and findings of the NRC’s
TIMSS report and the implications.

“Module 2: Exploring Curriculum, Instruction, and School Support Systems”
contains three 2-2.5 hour workshops, designed to provide more in-depth informa-
tion on the TIMSS findings in the three topics of curriculum, instruction, and school
support systems. Module 2 is primarily for school/district staff and higher educa-
tion staff interested in exploring the implications of the TIMSS findings for their
own practice. School board members also would benefit from extensive engage-
ment with Module 2. It has the following objective:

* To engage teachers, administrators, and higher education faculty in explor-
ing the key messages of the NRC report and to identify issues for further
reflection and implications for action.

“Module 3: Global Perspectives for Local Action Planning” is an action-
planning guide for audiences who wish to go deeper and use the report to inform
their own reflection, inquiry, and/or decision making about curriculum, instruc-
tion, and support systems in schools, in school districts, or in higher education
settings. Module 3 is intended as a guide for school- or higher education institu-
tion-based teams that have already participated in Modules 1 and 2. This third
module will help these teams explore the TIMSS findings further and to study their
own settings and practices to identify problems and plan improvements. The
objective of the materials in Module 3 is

* To motivate and guide participants to use the NRC report and other data and
information within existing school improvement efforts for the purposes of
— reflecting on practice;

— engaging in ongoing inquiry;

— collecting data;

— exploring alternative practices; and/or

— making decisions about curriculum, instruction, and/or school support
systems and alternative actions.

DESIGNING WORKSHOPS AND PLANNING SESSIONS

There are several ways that you—as the facilitator—may want to put together
the modules in this guide to meet the needs of your particular audience. The guide
is designed to be flexible so that you can choose the best module(s) and activities
for a particular audience. It is essential, therefore, that you know the needs and
expectations of your various audiences and communicate with them ahead of time
to find out how best to meet their needs. Module 1 is a stand-alone session that

INTRODUCTION 3
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introduces TIMSS to people with limited time, such as administrators, legislative
staff, parents, and other members of the interested public. Module 1 can also be
used as an introduction to Modules 2 and 3 for those who have the time and moti-
vation to go more in depth with the TIMSS findings (typically, school and higher
education staff and members of action-planning and school improvement groups).
The stated goals of each module are briefly stated in this introductory section and
again at the beginning of each module, later in the guide. Review these goals with
your audience in mind, then choose the modules and activities most appropriate for
your group. The chart on pg. 5 suggests how you can use the materials in Modules
1, 2, and 3 to design different workshops and/or planning sessions with different
purposes and time available.

The learning activities in each module are put together in ways that vary the
type of activity to ensure active engagement and time for reflection and applica-
tion. If you modify this design or the activities of the modules, be sure to strike a
balance between activities that explain or provide information to participants and
activities that engage participants in talking with one another and generating mean-
ing and insights that they can apply to their own situations.

4 GLOBAL PERSPECTIVES FOR LOCAL ACTION: PROFESSIONAL DEVELOPMENT GUIDE
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Suggested Module

Time or Workshop/
Purpose Available Planning Session
Create awareness among the 2-2.5 hours  Module 1
interested public and administrators
of how U.S. students, instruction,
curriculum, and schools compare
to those in other countries.
Explore one aspect of U.S. 4-5 hours Module 1 and
schooling in some depth Module 2A or 2B or 2C
(curriculum, instruction, or school
support systems) to understand
how it compares with those in
other countries and generate
implications for action.
Explore all aspects of U.S. 8.5-9 hours  Module 1 and
schooling investigated by TIMSS Module 2A, 2B, and 2C
in some depth and generate
implications for action.
Use the TIMSS findings to plan 20 hours Module 1 and
improvements in one aspect of Module 2A or 2B or 2C
U.S. schooling and to generate and Module 3
plans for local action (by schools,
school districts, or higher
education groups).
Use TIMSS findings to plan 40+ hours Module 1,
improvements in all aspects of Module 2A, 2B, and 2C,
schooling investigated by TIMSS and Module 3
and plan local actions with school
district or higher education groups.
Convene a local action-planning 40+ hours Module 1 and
group to collect data and Module 3 or
recommend local improvements. Modules 2A, 2B, and 2C

and Module 3

INTRODUCTION 5
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Module 1:
Framing the Dialogue

OVERVIEW

Module 1 is a 2 to 2.5 hour introduction to TIMSS and to the NRC report,
Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics
and Science Education. The module’s purpose is to engage participants with the
key findings of the report and to help them recognize the value of TIMSS as a
catalyst for improvement. Although this module will conclude with a consideration
of action that can be taken, it is necessary to complete Module 2 and spend consid-
erable time on Module 3 before an action plan can be completed and improvement
efforts begun.

Module 1 is designed to be used either as a self-contained unit or as the intro-
ductory material to Modules 2 and 3. As a self-contained unit, Module 1 has as its
target audience school and higher education administrators, state education staff,
legislators and legislative aides, parents, and the interested public. As an introduc-
tion to more in-depth, follow-up sessions, Module 1’s target audience is school and
district administrators and teachers and higher education administrators and faculty.

GOALS

* To provide an overview of the key messages and findings of the Global
Perspectives for Local Action: Using TIMSS to Improve U.S. and Mathematics
and Science Education report and the implications for different audiences.

* To highlight the value of using TIMSS as a catalyst for mathematics and
science education improvement.

ACTIVITIES

1.1 Overview of Goals and Agenda (5 minutes)
1.2 Corners (15 minutes)

Copyright © National Academy of Sciences. All rights reserved.
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1.3 Brief Overview of What TIMSS Is and of the Global Perspectives for Local

Action Report (10 minutes)

1.4 What Does TIMSS Say about Student Achievement? (30 minutes)
1.5 A Walk Across the Data: Curriculum, Instruction, and School Support

Systems (75 minutes)

1.6 Implications and Next Steps (15 minutes)

Time: 2 to 2.5 hours. (If you have less time, particularly for audiences that are
familiar with TIMSS, consider eliminating or shortening Activity 1.4 by quickly
summarizing achievement results. This will cut 20-30 minutes. As an alternative
or to shorten further, consider eliminating the video viewing activity embedded in
Activity 1.5.)

SET UP AND MATERIALS

Room Arrangement and Equipment

Tables for groups of four

A room with plenty of wall space for posting newsprint

Overhead projector and screen

Video projection unit with screen or large monitor

Newsprint and markers

Paper for note-taking and pens/pencils, plus newsprint or transparencies and
markers for recorders/reporters

Order in Advance

TIMSS Videotape: “Eighth-Grade Mathematics Lessons: United States,
Japan, and Germany” (from the TIMSS “toolkit”). (Check with your school
district’s science or math coordinator or local university’s school of educa-
tion to borrow their Resource Kit or kit or contact the Superintendent of
Documents, P.O. Box 371954, Pittsburgh, PA 15250-7954; Phone: (202) 512-
1800; FAX: (202) 512-2250; URL: http://www.access.gpo.gov/su_docs/sale/
prf/prf.html; e-mail: orders @ gpo.gov. When ordering, ask for Attaining Ex-
cellence: A TIMSS Resource Kit, GPO # 065-000-01013-5.)

Copies of the Global Perspectives for Local Action: Using TIMSS to Im-
prove U.S. Mathematics and Science Education report for each participant.
(The report is available from the National Academy Press, 2101 Constitution
Ave., NW, Lockbox 285, Washington, D.C. 20055; Phone: (800) 624-6242
[toll free] or (202) 334-3313 [in the Washington Metropolitan area].)

GLOBAL PERSPECTIVES FOR LOCAL ACTION: PROFESSIONAL DEVELOPMENT GUIDE

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

Make in Advance

Overhead transparencies from masters for Module 1 in this guide (Note that
the masters are labeled Slide 1-1, Slide 1-2, and so on...)?2

Copies of handouts for this module (see pgs. 121-144) (one set for each
participant) (Distribute these early in the session for the participants to use in
taking notes.)

Copies of Slides 1-11 through 1-23 (one set for each participant)

Three pieces of newsprint, one labeled “Curriculum,” another labeled “In-
struction,” and a third labeled “Professional Development and Use of Time.”
Four poster-sized representations of data on Slides 1-20, 1-31, 1-41, and
1-47 copied on four pieces of colored paper, laminated if possible, and posted
around the room (These also can be written on newsprint and posted.)

FACILITATOR NOTES

Activity 1.1
Overview of Goals and Agenda
(5 minutes)

* Welcome participants and provide them with copies of all of the handouts
for this module. Note in particular that the last handout explains the student
populations tested and studied in TIMSS. Using Slide 1-1, tell participants
that the NRC report, Global Perspectives for Local Action, addresses find-
ings in the four areas highlighted on the slide. However, be sure to point out
that there are many other factors that influence achievement beyond curricu-
lum, instruction, and school support systems. Remind participants that
TIMSS data provides an international perspective through which we can ana-
lyze the factors of curriculum, instruction, and school support. This session
will help to frame a beginning dialogue around some of the major issues
raised in each of these areas.

* With Slides 1-2 and 1-3, review the goals and agenda.

* Transition participants to the next segment by telling them they are about to
go deeper inside the TIMSS findings and to reflect more on their implica-
tions for each of the audiences represented.

Activity 1.2
Corners
(15 minutes)

e Tell participants that the next activity is designed to engage them in the
major areas of the report.

2 The source of data cited on masters is noted on the bottom of each master by title. For complete citations,
see the “Resources” section of this guide.
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* Note the three posters placed on walls close to three corners of the room

labeled “Curriculum,” “Instruction,” and “Professional Development and
Use of Time” (one of the school support systems addressed in the NRC
report). Briefly define each of these terms as they are used in the report.
Ask participants to think about which factor they believe has the greatest
influence on student learning and why. Allow 30 seconds or so for partici-
pants to think and make a decision about their choice.

Using Slide 1-4, explain the “Corners” directions to participants, one step at
a time. First, ask participants physically to move to the corner labeled with
the term or factor they chose. Before they move, tell them that they are to
find two to three other people in their corner to talk to about why they made
that choice. After participants move, monitor the groups to make sure that
they are speaking in small groups and that everyone has a chance to speak.
(If the groups do not divide evenly, don’t be concerned. This only reflects
the importance, or lack thereof, that they attribute to the three factors.) Allow
7-8 minutes for discussion. Then point out the factors participants consid-
ered more and less important (as indicated by their choices) and ask for one
or two spokespeople from each group to summarize key points from their
discussion. Ask participants to return to their seats.

Transition by thanking the groups for their participation. Acknowledge that
choosing any single factor as the main influence on student learning is im-
possible and that student learning is very complex and influenced by all of
these factors. TIMSS does not provide us with magic bullets or simple causal
links but, rather, with the opportunity to consider the complex interplay of
the many factors that influence student achievement. Contrary to what one
might think from reading the headlines, TIMSS goes far beyond an interna-
tional comparison of student achievement in mathematics and science.
Through case studies, surveys, and detailed studies of curriculum, TIMSS
provides us with rich insights into the factors surrounding student achieve-
ment. The NRC report invites us to think about these factors anew with the
benefit of an international perspective. In this session, we will briefly ex-
plore what TIMSS says about curriculum, instruction, and school support
systems, but first it is important that we all become grounded in what TIMSS
and the NRC report are.

Activity 1.3
Brief Overview of What TIMSS Is and the
Global Perspectives for Local Action:

Using TIMSS to Improve U.S. Mathematics and Science Education Report

10

(10 minutes)

» Use Slides 1-5 through 1-9 to provide an overview of TIMSS and the NRC

report. If participants want more information, direct them to Chapter 2 of
the report. For your own preparation, read Chapters 1 and 2.

GLOBAL PERSPECTIVES FOR LOCAL ACTION: PROFESSIONAL DEVELOPMENT GUIDE
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* Transition by saying that we are now going to explore the NRC report’s
perspective on the TIMSS student achievement findings.

Activity 1.4
What Does TIMSS Say about Student Achievement?
(30 minutes)

* In preparation for this and the next activity, you will have created newsprint-
sized posters of the selected achievement, curriculum, instruction, and school
support systems findings that are illustrated by Slides 1-20, 1-31, 1-40, and
1-47, and you will have placed them around the room, ideally on the same
wall. (Use the organizational configuration used in Slide 1-1.) You will
have covered up these posters with additional pieces of blank newsprint until
you are ready to present them.

* Provide participants with a little background on the achievement results. You
may want to say something like the following: “In order to use TIMSS to
help guide decision-making at the national, state, and local levels, we first
need to understand the results. The data you are about to look at summarize
several findings—the mathematics and science results for the fourth- and
eighth-grade populations studied (Populations 1 and 2) and for the twelfth-
grade population (Population 3). In Population 3, TIMSS tested students’
general scientific and mathematical knowledge and knowledge of physics,
and advanced mathematics for students who took those courses.” (Use Slide
1-10 for background as you talk.)

* Give participants copies of Slides 1-11 through 1-23 and ask them to discuss
the slides in groups of four. Or, if you prefer and are pressed for time, give
a brief lecture on the same slides. After participants have seen the data, ask
them in groups of four to discuss the questions on Slide 1-24. (Show Slide 1-
24.) Encourage participants to focus on observations rather than explana-
tions or interpretations of the data.’?

* In the whole group, discuss the small groups’ observations. Uncover the
large poster illustrating achievement results (the poster made from Slide 1-
20) and record key points from the small groups on the newsprint underneath
the poster.

3 Participants may ask why some achievement results seem out of order, such as on Slide 1-14, where
Sweden, with a score of 519, is grouped with the nations that are significantly higher than the U.S., and the first
score in the next column is 522 (for Thailand). This is not an error. Although the country average for Sweden
may appear to be out of place, statistically, its placement is correct. (On a more detailed level, note that each
score is an estimate of how the entire country would perform based on a small sample of students actually
tested. Statistically, it is possible to calculate the amount of error in the estimate and also to determine the
“level (%) of confidence” that the reported score has within a given interval. For the data in Slide 1-14, there
is a 95% confidence level that the score for Sweden is between 516 and 522. For the U.S., there is a 95%
confidence level that the score is between 495 and 505. Since the two intervals do not overlap, there is a 95%
confidence level that the scores of the two countries are different, with one being significantly higher than the
other.)

MODULE 1: FRAMING THE DIALOGUE 11
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¢ Summarize achievement findings, using Slide 1-25.45

(Note: The summary slides used in each workshop module list some main
points but are not exhaustive. Additional conclusions can often be found in
the NRC TIMSS report based on the larger array of data found there and
from conclusions that were reported in TIMSS-issued documents listed in
the “Resources” section at the end of the guide.)

* Transition participants to the next segment by saying that we are now going
to look at other aspects of the educational system that TIMSS examined in
order to understand better these results within a larger context. The message
here is that “there is no single lever for improving achievement; we are about
to begin an exploration of the many complex and interconnected factors that
influence student learning.”

(Note: Several states, including Minnesota and Colorado, and some U.S.
school districts, including those in the First in the World Consortium, have
their own local TIMSS achievement data. Find out if local TIMSS data are
available where you are conducting this session. If so, consider engaging
participants with their local data.® )

Activity 1.5
A Walk Across the Data: Curriculum, Instruction, and School Support
Systems
(75 minutes)

* The purpose of this activity is to introduce participants briefly to the high-
lights of the NRC report on using TIMSS for local action and to help them
see the interconnectedness of the TIMSS data. You can tell participants that
the authors of the NRC report are particularly concerned that educational
institutions and policy makers not jump to conclusions based on bits and
pieces of TIMSS. To use TIMSS effectively, educators and policy makers
need to consider the whole picture that TIMSS paints about mathematics and
science teaching and learning.

4 Participants may notice the frequent references to the U.S., Japan, and Germany studies and analysis.
There is no official TIMSS explanation for the choice of countries that were involved in specific studies, such
as the TIMSS Video Study. (This particular study was funded primarily by the U.S., so U.S. researchers
selected the countries to be involved.) At the time of the study, Japan and Germany were our leading economic
competitors.

5 Similar statements about the top 10% of Population 3 students cannot be made because the results were not
formulated this way. With the exception of U.S. AP Calculus students, top U.S. students do poorly on interna-
tional comparisons in both math and science.

6 TIMSS-R (TIMSS-Repeat) achievement tests (and contextual data gathering methodologies) were offered
to school systems around the world. In the year 2001, those results will be made available. If possible, obtain
relevant local data.

12 GLOBAL PERSPECTIVES FOR LOCAL ACTION: PROFESSIONAL DEVELOPMENT GUIDE
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Overview of Curriculum Data

» Use Slide 1-26 to signal the shift in focus to a significant part of the TIMSS
study—curriculum.

* Briefly, provide some background on the TIMSS curriculum study using
Slides 1-27, 1-28, and 1-29. Mention that this part of the presentation will
emphasize the TIMSS findings on curriculum focus. (For more information
about other findings, refer participants to Chapter 4 of the NRC report. Mod-
ule 2A will also take participants more deeply into Chapter 4 of the NRC
report.)

» Use Slide 1-30 to show data about curriculum focus.

* Unveil the curriculum poster, an enlarged version of Slide 1-31.

» Using Slide 1-32, ask participants to discuss in groups of four the sense they
make of these data, questions the data provoke, and the connections between
the curriculum data and the achievement data. What questions do the cur-
riculum findings raise about the achievement findings? Record responses on
blank newsprint that you post under the curriculum poster.

* Summarize this overview of curriculum data by showing Slide 1-33.

* Transition to instruction, another factor that relates closely to curriculum and
to student achievement.

Overview of Instruction Data

» Use Slide 1-34 to illustrate the shift in focus now to the instruction part of the
TIMSS study.

 Tell participants that one of the unique aspects of TIMSS is the video study
of mathematics instruction in the U.S., Germany, and Japan, which provides
valuable insights into instruction in these three countries. The data for the
study were collected by videotaping one class period for each of 81 ran-
domly selected teachers in the U.S., 100 in Germany, and 50 in Japan. The
video researchers noted far more differences between countries than within
countries, indicating that teaching techniques and patterns are similar within
each country and different between countries. The purpose of examining
different teaching styles is to provide examples of different alternatives and
to encourage educators to consider these alternatives. Use Slides 1-35, 1-36,
and 1-37 to provide an overview of the video study.

» Let participants know that they are about to have the opportunity to glimpse
a U.S. and a Japanese mathematics classroom and see firsthand the kind of
data collected through the video study. Set up the group for viewing the
video by reviewing the questions on Slide 1-38, asking participants to focus
on how the different teachers introduce the lessons, engage the students, and
teach the content in each of the examples on the video segments. The
questions are: How does the teacher introduce the concept? What is the dif-
ference between how the students are engaged in the U.S. classroom and the

MODULE 1: FRAMING THE DIALOGUE 13
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Japanese classroom? How challenging is the mathematics content supported
by the lessons? (5 minutes)

Before viewing the tape, ask participants to think about a typical U.S. eighth-
grade mathematics classroom and to jot down the characteristics of teaching
and learning that come to mind.

Show Parts 1-3 of the U.S. Geometry lesson. Allow a few minutes for
participants to take notes. (7.5 minutes)

Show Parts 1-3 of the Japanese Geometry lesson. Again, allow a few min-
utes for notes. (7.5 minutes)

Ask participants to work at tables in groups of three to four and to report
their observations (what they saw or heard) to one another. Ask for volun-
teers to be prepared to report out to the large group by recording responses
on chart paper or on a blank transparency. Note that the most significant
standard in the NCTM Standards is the recommendation that mathematics
be learned through problem solving. Ask, “What aspects of teaching did you
see in the videos that follow such recommendations?” Help the groups by
teasing out examples, such as that the Japanese teacher provides instructions
to stop and think and to work in a group. And the U.S. teacher is doing call-
and-response. (20 minutes)

(Possible extension: If time permits, you can expand Module 1 by showing
and discussing all of the U.S. and Japan lessons on the tape. You also can
invite participants to obtain and view the rest of the videos themselves or
with colleagues. If your participants will be participating in a Module 2B
workshop, they will view the videos in more depth at that time.)

Let participants know they will now have the opportunity to look briefly at
what TIMSS researchers found from analyzing the teaching videos. For the
purposes of this overview, the focus will be on the findings related to the
structure of lessons. (Module 2B will take participants more deeply into the
other instruction items in the NRC report.) Introduce two pieces of data
from the video study: “Average Grade Level of Content in the Videotaped
Lessons by International Standards” (lessons that engage students in concep-
tual thinking about mathematics), and “Lesson Structure—Percentages of
Math Tasks that Students Decide How to Solve Rather than Using a Teacher-
Prescribed Method” (Slides 1-39 and 1-40).

Unveil the instruction poster, an enlarged version of Slide 1-41.

Ask participants in groups of four to consider the instruction data now. What
meaning do they make of the data? What questions do they raise? What new
light do the instruction findings shed on the curriculum and achievement
findings? (Slide 1-42.) Record participants’ responses on newsprint under
the instruction poster.

Summarize with Slide 1-43.

Make a transition to the fourth and final piece of the puzzle, school support
systems. Use Slide 1-44.

GLOBAL PERSPECTIVES FOR LOCAL ACTION: PROFESSIONAL DEVELOPMENT GUIDE
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Overview of School Support Systems Findings

» Using Slide 1-45, introduce participants to the study of school support sys-
tems. Let them know that data about support systems was collected in the
case studies of educational systems in Japan, Germany, and the U.S. and
questionnaires completed by teachers, administrators, and students in many
of the TIMSS countries. The results allow us to put other TIMSS findings in
the context of school cultures and other influences on teaching and learning
both inside and outside of the classroom. Let them know about the areas
addressed by the NRC report. Use Slide 1-46. For the purposes of this pre-
sentation, tell participants that the emphasis will be on the findings on teacher
learning. (For more information on other support system findings, partici-
pants can read Chapter 5 of the NRC report and/or participate in Module 2C.)

* Unveil the poster on “Time to Collaborate” (Slide 1-47) that illustrates the
decline in U.S. teacher time to collaborate from fourth grade to eighth grade.

* Summarize other points from the NRC report’s chapter on school support
systems, using Slide 1-48.

* Ask participants to connect these findings to their own settings and to other
TIMSS findings with the prompts on Slide 1-49. Record the responses on
blank newsprint and post them under the “Time to Collaborate” poster.

Activity 1.6
Implications and Next Steps
(15 minutes)

* Transition to implications with Slide 1-50. “We have now taken a very
superficial look at all of the pieces of the TIMSS puzzle. The most important
questions are, ‘What are the implications for us?” and ‘Where we are going
next?” ”

* Ask participants to form role-alike groups (e.g. policy-makers, state educa-
tion staff, parents, administrators). Summarize by saying that we have ex-
plored the “what” and the “so what” of the NRC report. You would now like
them to reflect on the “now what?” What are implications for further
reflection and next steps for their role-alike group? As a catalyst for their
discussion, direct participants to consider the “Actions” each audience can
take, starting with the Module 1 handouts entitled “Actions to Improve Math-
ematics and Science Education” (see pgs. 139-143). Ask each group to
assign a recorder and a spokesperson and to come up with 2—3 high-priority
actions they wish to take. (10 minutes)

* Ask for a spokesperson to report out for each group. (5 minutes)

 If you are offering additional workshops for these participants, provide them
with a brief overview of Modules 2 and 3 using the descriptions in the
modules’ introductions (general introductions to Module 2 and Module 3 are
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given on pgs. 145 and 391, respectively. Refer participants to the “Resources”
section of this guide and suggest that these resources will help them learn

more about TIMSS.
* Wrap up with a quote from the NRC report on Slide 1-51.
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Module 1:
Framing the Dialogue
Slides
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Agenda
How Do the Different Pieces of TIMSS Interconnect?
What Are the Implications for Further Reflection and Action?

What Is TIMSS, and What Is the NRC Report?
What Are the Key Findings of the Report?
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ivity

1-4

Corners Act

Discuss your choice with 2—3 others in your corner.
Spokespeople from each corner share with whole group.

Move to the corner of your choice.
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What Did TIMSS Study?

Achievement in mathematics and science

1-6

Influences on teachers and students inside and outside
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Why another report on TIMSS?

Raises questions for local investigation and changes.

Addresses a range of stakeholders;

Takes a comprehensive approach;
Informs rather than prescribes; and

The NRC report
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Instruction

School Support
Systems
Achievement

What Does TIMSS Say
about Student Achievement?

Curriculum
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Exploring TIMSS Achievement Data
What important points seem to be emerging?

What patterns or trends seem to be emerging?

What strikes you as surprising or unexpected?

What questions do these data raise?
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Content intended and taught
Organization of content

What does TIMSS mean by curriculum?

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

Issues Related to Curriculum
— Time spent studying math/science;
— Different exposure to content and skills; and

Time, tracking, and expectations:
— Expectations for students.
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Making Connections

What questions do they raise about practices in schools and in

What meaning do you make of these teaching data?
higher education?

What next steps might be taken?
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Instruction

School Support
Systems
Achievement

What Does TIMSS Say
about School Support Systems?

Curriculum
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The NRC Report Looks at

Cultural influences on teaching; and
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Making Connections
School Support System Findings

What questions do they raise about our practices in schools

What sense do you make of these findings?
and in higher education?

What next steps might be taken?
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What Are Some Implications
for Further Action
and Reflection?
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Module 1: Framing the Dialogue
Handouts

Global Perspectives for Local Action:
Framing the Dialogue

School Support

Systems

Curriculum Instruction

Achievement

Goals

* To provide an overview of findings of the Global Perspectives
for Local Action: Using TIMSS to Improve U.S. Mathematics
and Science Education report and its implications for different

audiences; and

¢ To highlight the value of using TIMSS as a catalyst for

reflection and improvement.

Agenda

¢ What Is TIMSS, and What Is the NRC Report?

¢ What Are the Key Findings of the Report?

¢ How Do the Different Pieces of TIMSS Interconnect?

*  What Are the Implications for Further Reflection and Action?

121
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Corners Activity

¢ Move to the corner of your choice.

« Discuss your choice with 2-3 others in your corner.

* Spokespeople from each corner share with whole group.

What Is TIMSS?

e Third International Mathematics and Science Study

e Largest and most comprehensive study of math/science

education ever conducted

* Involved more than 1/2 million students in Population 1

(9-year-olds); Population 2 (13-year-olds); and Population 3
(final year of secondary school)

* Spanned 41 countries

What Did TIMSS Study?

¢ Achievement in mathematics and science

e Curriculum practices

« Instructional practices

* Influences on teachers and students inside and outside
the classroom

122 GLOBAL PERSPECTIVES FOR LOCAL ACTION: PROFESSIONAL DEVELOPMENT GUIDE
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Why should we care about TIMSS?

* Recognize the importance of math/science education to the
economy and quality of life

¢ Learn about alternative ways of dealing with educational
challenges

* Gain insights into teaching and learning internationally

¢ Reexamine conventional practices

¢ Consider new possibilities for U.S. education

Why another report on TIMSS?

The NRC report

¢ Takes a comprehensive approach;

¢ Addresses a range of stakeholders;

¢ Informs rather than prescribes; and

« Raises questions for local investigation and changes.

What’s in the NRC Report?

¢ Summary of the TIMSS findings

e Description of TIMSS

* What TIMSS says about curriculum

* What TIMSS says about instruction

* What TIMSS says about school support systems

¢ Answers to frequently asked questions

MODULE 1: FRAMING THE DIALOGUE 123
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What Does TIMSS Say
about Student Achievement?

School Support
/ Systems
Achievement

110

TIMSS Achievement Results

Population 1—Science

Nations with Average Scores
Significantly Higher than the U.S. Not Significantly Different than the U.S. Significantly Lower than the U.S.

Nations Average Nations Average Nations Average
567 574 England 551

Korea

. E a 5
Netherlands 557 Ireland 539
Czech Republic 557 Scotland 536

Hong Kong 533

Iran, Islamic Republic 416
Kuwait 401

From: International Average = 524

cellence: A Study of U.S. Fourth-Grade Mathematics and Science Achievement
ontext

=1}

TIMSS Achievement Results

Population 1—Mathematics

Nations with Average Scores

Significantly Higher than the US. Not Significantly Different than the U.S. Significantly Lower than the US.
Nations Average Nations Average Nations Average
Singapore 625 Slovenia 552 Latvia (LSS) 525
Korea 611 Treland 550 Scotland 520
Tapan 597 Hungary 548 England 513
Hong Kong 587 Australia 546 Cyprus 502
Netherlands 577 United States 545 502
Czech Republic 567 Canada 532 499
Austria 559 Israel 531 492
490
Portugal 475
Ieeland 474
Iran, Islamic Republic 429
Kuwait 400
International Average = 529
From: Pursuing Excellence: A Study of U.S. Fourth-Grade Mathematis and Science Achievement in International Context

112
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TIMSS Achievement Results

Population 2—Science

Nations with Average Scores

Significantly Higher than the U.S. Not Significantly Different than the U.S. ficantly Lower than the US.
Nations Average Nations Average Nations Average
Singapore 607 England 552 Spain 517
Czech Republic 574 Belgium-Flemish France 498
Japan 571 usi Greece 497
orea 565 Slovak Republic Ieeland 494
Bulgaria 565 Russian Federation Romania 486
Netherlands 560 Treland Latvia (LSS) 485
Slovenia 560 Sweden Portugal 480
Austria 558 Denmark 478
Hungary 554 Lithuania 476
rench 471

Iran, Islamic Republic 470

Cyprus 463

Kuwait 430

Colombia 4l

South Africa 326

Switzerland
Scotland

International Average = 516

From: Pursuing Excellence: A Study of U.S. Eighih-Grade Mathematics and Science Achievement in International Context

TIMSS Achievement Results

Population 2—Mathematics

Nations with Average Scores
tly Higher than the USS. Not Significantly Different than the U.S. Significantly Lower than the US.

Signific
Nations Average Average Nations Average
Singapore 643 ilang 522 Lithuania 477
Korea 607 Tsrael Cyprus 474

605 Germany Portugal 4s4
Hong Kong 588 New Zealand Iran, Islamic Republic 428
Belgium-Flemish 565 England Kuwait 392
Czech Republic 564 Norway Colombia 385
Slovak Republic 547 Denmark South Africa 354
Switzerland 545 United States

541 Scotland International Average = 513

541 Latvia (LSS)

540 Spain

539 Ieeland

538 Greece

537 Romania

535

530

527

527
Belgium-French 526
Sweden 519
From: Pursuing Excellence: A Study of U, Eighth-Grade Mathematis and Science Achievement in International Context

114

TIMSS Achievement Results
Population 3 i : 1 Knowled
opulation 3—Science: General Knowledge
Nations with Average Scores
Significantly Higher than the U Not Significantly Different than the U.S. Significantly Lower than the U.S.
Nations Average Nations Average Nations Average
559 Germany 497 Cyprus 448
558 France 487 South Africa 349
549 Czech Republic 487
544 Russian Federation 481 International Average = 500
532 United States 480
529 ly 475
523 Lithuania 461
520
517
Denmark 509

MODULE 1: FRAMING THE DIALOGUE 125
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TIMSS Achievement Results

Population 3—Mathematics: General Knowledge

Nations with Average Scores

Significantly Higher than the U.S. Not Significantly Different than the U.S. Significantly Lower than the US.

Nations Average Nations Average Nations Average
560 Tuly 476 Cyprus 446
552 Russian Federation 471 South Afiica 356
547 Lithuania 460
540 Czech Republic 466 International Average = 500
534 United States 461

Norway 528

France 523

New Zealand 522

ustralia 522

Canada 519

Austria 518

Slovenia 512

Germany 495

Hungary 483

TIMSS Achievement Results

Population 3—Advanced Mathematics

Nations with Average Scores

Significantly Higher than the U.S. Not Significantly Different than the U.S. Significantly Lower than the US.
Nations Average Nations Average Nations Average
France 557 Ttaly 474 None
Russian Federation 542 Crech Republic 469
Switzerland 533 Germany 465 International Average = 501
Australia 525 United States 442
Denmark 522 Austria 436
Cyprus 518
Lith 516
Gre: 513
512
509
415

From: Pursuing Excellence: A Study of U.S. Twelfih-Grade Mathematics and Science Achievement in International Context

117

TIMSS Achievement Results

Population 3—Physics

Nations with Average Scores

Significantly Higher than the U.S. Not Significantly Different than the U.S. Significantly Lower than the USS.
Nations Average Nations Average Nations Average
Norway £ Austria 435 None
Sweden 573 United States 423
Russian Federation 545 International Average = 501
Denmark 534
523
522
518
494
488
488
486
485
nce 466
Czech Republic 451

From: Pursuing Excellence: A Study of U.S. Twelfih-Grade Mathematics and Science Achievement in International Context

118
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How Do Our Best Fourth-Graders
Stack Up?

Percentage of Fourth-Graders (Population 1) in the World’s Top 10%

]00%)/ I United States
50% o [ Tsingapore
igz: m Japan
0% 9 11
10%
0% Mathematics Science
From: Pursuing Excellence: A Studs of U.S. Fourth-Grade Mathematics and Science Achicvement in nternational Context

119

How Do Our Best Eighth-Graders
Stack Up?

Percentage of Eighth-Graders (Population 2) in the World’s Top 10%

100%)/

- United States
60% l:l Singapore
50% m Japan

40%
30%
20%

10%
0%

Mathematics Science

From: Pursuing Excellence: A Study of U.S. Eighth-Grade Mathematics and Science Achievement in International Context

Performance of U.S. 8th-Graders in Mathematics

Compared to the International Average

About Average Worse than Average
— Algebra — Geometry
— Data Representation, — Measurement

Analysis, and Probability . .
— Proportionality
— Fractions and
Number Sense

One of 33 nations with no gender differences

MODULE 1: FRAMING THE DIALOGUE 127
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Performance of U.S. 8th-Graders in Science
Compared to the International Average
Better than Average Worse than Average

— Environmental Issues — None
and the Nature of Science

— Life Science
— Earth Science

One of 11 nations with no gender differences

From: Pursuing Excellence: A Study of U.S. Eighih-Grade Mathematics and Science Achievement in I

Summary: U.S. TIMSS Results

380565 I science
@ 545
e 550 Y p—  International
5 Average
&
= 520 13 Science
g y_ S00m— —=l 500 g
g 490 78 m Mathematics
5
E 460 . —= [p(ernational
Average
430 Mathematics
N Population 1 Population 2 Population 3

* General Knowlege

A Study of Eighth-Grade Mathemarics and

Exploring TIMSS Achievement Data

*  What important points seem to be emerging?
¢ What patterns or trends seem to be emerging?
*  What strikes you as surprising or unexpected?

*  What questions do these data raise?

128 GLOBAL PERSPECTIVES FOR LOCAL ACTION: PROFESSIONAL DEVELOPMENT GUIDE
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Summary: Achievement

e The U.S. starts strong but falls further and further behind as the
years of schooling progress.

* By high school, the U.S. is at or near the bottom.

¢ Top U.S. students in Population 1 are above the international

average in science but slightly below in mathematics.

* Top U.S. students in Population 2 are above the international

average in science but below in mathematics.

What Does TIMSS Say
about Curriculum?

School Support

Systems

Achievement

What does TIMSS mean by curriculum?

e Content intended and taught

*  Organization of content

MODULE 1: FRAMING THE DIALOGUE 129
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Issues Related to Curriculum

* Time, tracking, and expectations:

— Time spent studying math/science;

— Different exposure to content and skills; and

— Expectations for students.

From: Global Perspectives for Local Action

Issues Related to Curriculum
(continued)

¢ Structure of curriculum:

— Focus—attention given to single content topics, either
within a single class session or across class sessions; and

— Coherence—"“connectedness” of math/science ideas and
skills presented to students over time.

From: Global Perspectives for Local Action

Number of Topics in
Mathematics Textbooks

e o ous.
Pop 1 @ Germany
O Japan
o o o
Pop 2
o o
Pop 3
0 5 10 15 20 25 30 35 40 44

Number of topics

The gray bars extend from the 25th percentile to the 75th percentile for the number of topics
among countries studied in the TIMSS curriculum analysis. The black line within each gray bar
indicates the median number of topics for each population. German textbook data were not

available for Populations 1 and 3.

From: A Splintered Vision: An us.
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Number of Topics in
Science Textbooks
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Number of topics

The gray bars extend from the 25th percentile to the 75th percentile for the number of topics
among countries studied in the TIMSS curriculum analysis. The black line within each gray bar
indicates the median number of topics for each population. German textbook data were not
available for Populations 1 and 3.

From: A Splintered Vision: An Investigation of U.S. Science and Mathematics Education
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Making Sense of the Curriculum Data

¢ What meaning do you make of these curriculum data?

¢ What questions do they raise about U.S. curriculum in schools

and in higher education?

* Do you see any connections between the curriculum data and

the achievement data?

¢ What next steps might be taken?

Summary Points

¢ Curriculum matters.

¢ U.S. math and science curricula lack focus and coherence.

« U.S. math and science curricula have lower expectations than
most high-achieving nations.
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What Does TIMSS Say
about Instruction?

School Support

Systems

Curriculum Instruction

Achievement

Overview of Videotape Study

¢ First of its kind

* Nationally representative sample of Population 2 mathematics
classrooms in Germany, Japan, and the U.S.

¢ Purposes

— To describe teaching practices in each nation

— To look at teaching with a fresh perspective

— To encourage reflection

From: Global Perspectives for Local Action

Video Study Analyzed

» Teachers’ goals for lessons

» Treatment of concepts and applications

* Presence of alternative solution methods

¢ How mathematical principles, properties, and definitions
were used

*  Whether proofs were included

e Whether concepts were connected

e The kinds of tasks assigned
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The NRC Report Looks at

¢ Structure of lessons

¢ Objectives

* Beliefs

e Scripts

From: Global Perspectives for Local Action

Questions for Video Viewing

* How does the teacher introduce the concept?

e What is the difference between how the students are engaged
in the U.S. classroom and in the Japanese classroom?

* How challenging is the mathematics content supported by

the lessons?

Average Grade Level of Content

in the Videotaped Lessons
by International Standards

10th
9.1

9th 8.7
T 8th —
3 7th —
5 6th —
fj Sth —
2 4th —
£ 3rd —
5
;E 2nd —

Ist —

United States Japan Germany
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Lesson Structure—Percentages of Math Tasks|

that Students Decide How to Solve Rather
than Using a Teacher-Prescribed Method

100
90
80
70

60
50

Percentage of Tasks

40
30
20
10
0 .

Japan

Germany

us.

From: The TIMSS Videotape Classroom Study

140

Percentages of 8th-Grade Mathematics

Lessons with Instances of
Mathematical (Deductive) Thinking

1 00)/
70/(
60

50
40
30

20

20
10

Percentage of Lessons

Japan Germany

From: The TIMSS Videotape Classroom Study

Making Connections

*  What meaning do you make of these teaching data?

¢ What questions do they raise about practices in schools and in
higher education?

¢ What next steps might be taken?
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Summary—Structure of Lessons

U.S. Lessons

« Contain lower level content than in Japan or Germany;

¢ Demand less mathematical reasoning; and

* Emphasize teacher-prescribed methods over student-invented
solutions.

From: Global Perspectives for Local Action

What Does TIMSS Say

about School Support Systems?

School Support

Systems

Curriculum Instruction

Achievement

The Meaning of School Support Systems

e Preparation and support of teachers

* Attitudes toward the profession of teaching

* Attitudes of teachers, students, and parents toward learning

* Lives of teachers and students in and out of school
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The NRC Report Looks at

¢ Teacher’s time;

¢ Teacher learning;

¢ Cultural influences on teaching; and

« Student attitudes.

From: Global Perspectives for Local Action

Time to Collaborate: Percent of
Science Teachers Who Meet with

Other Teachers 1, 2, or 3 Times Per Week

100% J/
60%/(

50%
40%
30%

20%

10%

0%
4th-grade teachers 8th-grade teachers

From: Science Achievement i the Middle School Years and Science Achievement in the Py

rimary School Years

Summary:

School Support Systems

* Japanese teachers have more opportunities to discuss teaching.

* Beginning teachers in Japan have a structured induction plan.

e Japanese students watch as much TV as U.S. students but
do better in school.

e Attitudes of U.S. students toward math/science are similar to

the international average; they are positive and decline from the
4th grade to the 8th grade.

136 GLOBAL PERSPECTIVES FOR LOCAL ACTION: PROFESSIONAL DEVELOPMENT GUIDE

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

Making Connections:
School Support System Findings

* What sense do you make of these findings?

¢ What questions do they raise about our practices in schools
and in higher education?

¢ What next steps might be taken?

What Are Some Implications
for Further Action

and Reflection?

150

“Educational systems tend to overcorrect for what is seen as a
problem and end up with a different situation that may be just as
unsatisfactory. We seek in this report to help decision-makers

balance the pendulum swings so as to make more likely
steady progress toward a better education in science and
mathematics for all our students and for our nation.”

MODULE 1: FRAMING THE DIALOGUE 137

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

ACTIONS TO IMPROVE MATHEMATICS AND SCIENCE EDUCATION

Actions that Teachers Can Take

Get to know the results from TIMSS.

Be cautious about jumping to conclusions about one aspect of the TIMSS find-
ings—keep in mind the connections of curriculum, instruction, and school culture
to overall student achievement.

Examine equity issues in your classroom.

Working with an existing school planning or improvement group, gather data
to identify areas for improvement in mathematics and science learning, curricu-
lum, instruction, and culture in your own school. Here are some possibilities for
improvement:

» Focus the curriculum by prioritizing curriculum topics and eliminating the

low priorities.

* Develop a curriculum framework based on the NCTM Standards and the
National Science Education Standards that identifies where and how funda-
mental concepts and ideas are developed K—12.

* Adopt new professional development strategies, such as teacher-led study
groups for examining lessons.

* Conduct textbook review and curriculum selection with TIMSS findings in
mind.

* Mentor new teachers.

» Engage groups of teachers in micro-teaching lessons on the same topic.

» Watch and discuss the TIMSS teacher videos with colleagues, then discuss
and consider the different teaching alternatives shown.

* Use data to examine, analyze, and improve instruction.
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ACTIONS TO IMPROVE MATHEMATICS AND SCIENCE EDUCATION

Actions that Administrators Can Take

Learn what TIMSS found about mathematics and science instruction,
curriculum, and school culture.

Watch and discuss the TIMSS teaching videos with other administrators and
with teachers.

Work with existing school or district planning, accreditation, or improvement
groups to investigate your own practices related to the TIMSS findings:

* How do your own students’ performances compare with the U.S. findings?
* Explore your curriculum—how focused and coherent is it?

* Examine the instruction—how challenging is it?

* Consider your school culture—how collegial is it?

Encourage/organize ongoing professional development in math/science.

Support teachers to make improvements in learning by providing time for learn-
ing and collegial exchanges.

Create a mentor program for beginning teachers in your school. Protect all
teachers’ time so they have time to learn and reflect on practice.
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ACTIONS TO IMPROVE MATHEMATICS AND SCIENCE EDUCATION

Actions that Higher Education Faculty Can Take

Develop a curriculum framework based on the NCTM Standards and the
National Science Education Standards that identifies where and how fundamental
concepts and ideas are developed K—12 and apply this framework within and across
undergraduate mathematics and science programs and the teacher education pro-
gram to increase focus and coherence. Examine whether the curriculum frame-
work shows evidence of tracking or grouping of kinds of knowledge and explore
the implications for prospective teachers.

Map out what kinds of mathematics and science content all teacher education
students learn with your program. Explore the focus of this curriculum, its coher-
ence, and the ways in which coherence exists between this disciplinary content and
content related to instruction, such as methods, curriculum, and so on.

Help teacher education students learn the value of developing curriculum
frameworks and topic tracing and engage them in doing this type of activity in the
schools where they are observing or interning.

Examine the methods teaching faculty are using and explore alternatives.

Share the TIMSS findings with schools in your area and in the clinical settings
through which you prepare pre-service teachers and work with in-service educators.

Examine the ways and places in which your teacher education students learn
about curricular tracking. Share TIMSS findings with students and brainstorm
ways in which they could engage in similar activities.

Organize a series of faculty seminars/discussions to view TIMSS videotapes as
an opportunity to begin a serious discussion about visions of teaching. Use this as
an opportunity to reflect on your program’s shared visions of goals for teaching
lessons, how content gets represented, and desired scripts for lessons. Consider
undertaking a video study of instruction in schools in which you are engaged (as sites
for student teaching or collaborative research) that could extend these discussions.

Organize a seminar involving those most directly engaged in supporting field-
based teacher education: university supervisors, collaborating teachers, and
others. Together, explore the report’s discussions of preparation and support of
teachers (and examine parts of the TIMSS case studies) to launch a discussion
about assumptions undergirding your program about how beginning teachers learn
best. Through discussion of TIMSS findings, examine how your program enacts its
own “cultural” beliefs about teacher autonomy, the meaning of professional devel-
opment, stages of teacher learning, and so on. Reflect on implications of this for
who participates in supporting beginning teacher learning, the division of labor
within that support community (of university and school people), and the alloca-
tion of time given teacher education students for learning in the field. Include the
TIMSS findings in courses to help pre-service and in-service teachers explore the
implications for their current or future instruction and curriculum planning.
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ACTIONS TO IMPROVE MATHEMATICS AND SCIENCE EDUCATION

Actions that the Interested Public (Parents and Business and
Community Leaders) Can Take

Be cautious of simplistic solutions to complex problems, such as student
learning, when considering potentially useful suggestions, such as using computers
and/or calculators and lengthening the school day.

Promote the use of data-driven decision making and become aware of what
data might be locally useful and how it can be gathered and used. Ask questions
such as, How do we know that? What is the data? Could there be another con-
tributor to the problem that hasn’t been considered?

Support improvements in your local schools by efforts such as volunteering to
find resources, bringing business or workforce perspectives into the schools,
appreciating that time for professional development is needed, and remaining open
to new ways of teaching and learning.

Make teachers and educational administrators in your community aware of the
TIMSS findings.

Encourage existing planning and school improvement groups in your commu-
nity to investigate the extent to which your schools’ actions reflect the TIMSS
findings.

Fund and/or support the development and implementation of standards-based
mathematics and science programs.
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ACTIONS TO IMPROVE MATHEMATICS AND SCIENCE EDUCATION

Actions that State Education Department Staff Can Take

Use textbook adoption processes to analyze curriculum based on TIMSS and to
make improvements in state-approved materials.

Review state curriculum frameworks for focus and coherence. Make adjust-
ments to deepen the focus on key topics.

Support local educators in developing curriculum frameworks based on the
NCTM Standards and the National Science Education Standards that identify
where and how fundamental concepts and ideas are developed K—12. Do this
providing resources and training in framework development.

Review policies on professional development to ensure that state funds that are
provided to local sites can be used to support teacher time to collaborate, rather
than just to support their participation in expert-led workshops.

Provide summaries of the TIMSS data to all schools in your state.

Create a lending library of TIMSS videos and other, related resources.
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Module 2:
Exploring Curriculum, Instruction, and
School Support Systems

OVERVIEW

The goal of Module 2 is to take participants who have gone though Module 1
deeper into one, two, or all three of the major topics in the NRC’s Global Perspec-
tives for Local Action report: curriculum, instruction, and school support systems.
The module consists of three sessions ranging from 1 hour and 45 minutes to 2
hours and 30 minutes each. These sessions may be combined for one 6-hour and
15-minute day session (as reflected in the sample on the following page) or they
may be conducted individually. It is recommended that the sessions be presented in
the 2A, 2B, 2C sequence. Within each session, participants will learn more about
the key findings of TIMSS and explore implications for their own work. The
primary audiences for Module 2 are school and district administrators and teachers
and higher education administrators and faculty.
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Sample Schedule of Module 2: Full-day Session with 2A, 2B, and 2C

Time Activities
8:30 2A.1,2B.1, Welcome, overview, purpose, and agenda (5 minutes)
and 2C.1

8:35 2A2 Making meaning from TIMSS data on curriculum
(45 minutes)

9:20 2A3 Implications and questions raised by the data (20 minutes)

9:40 2A4 Curriculum focus and coherence lecture (brief) with
discussion (20 minutes)

10:00 2A.5 Issues for further reflection and dialogue (30 minutes)

10:30  Break

10:45 2B.2 Brief overview of videotape study (5 minutes)

10:50 2B.3 Set up for video viewing (10 minutes)

11:00 2B.4 Video viewing and discussion (60 minutes)

12:00  Lunch

12:45 2B.5 Key findings (20-30 minutes)

1:15 2B.6 Issues for further reflection and dialogue (40 minutes)

1:55 2C.2 What do we mean by school support systems? (20 minutes)

2:15 2C.3 Collegiality and professional development of teachers
(20 minutes)

2:35 2C4 “The Secret of Trapezes” video (30 minutes)

3:05 2C.5 Issues for further reflection and dialogue (30 minutes)

3:35 Wrap up/evaluation (10 minutes)
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Module 2A:
What Does TIMSS Say about Curriculum?

GOALS

* To explore what TIMSS found in its study of U.S. mathematics and science
curricula as compared with curricula from other countries;

* To understand what makes curriculum focused and coherent;

* To explore factors that contribute to the lack of focus in U.S. classrooms and
the lack of connections between curriculum, instruction, and school sup-
ports; and

* To identify issues for further reflection and dialogue and possible action to
improve the mathematics and science curricula in participants’ own schools,
districts, and/or higher education institutions.

ACTIVITIES

2A.1 Overview of Goals and Agenda (5 minutes)

2A.2 Making Meaning from TIMSS Data on Curriculum (45 minutes)

2A.3 Implications and Questions Raised by the Data (20 minutes)

2A.4 Curriculum Focus and Coherence: Brief Lecture with Discussion
(20 minutes)

2A.5 Issues for Further Reflection and Dialogue (30 minutes)

Time: 2 hours
SET UP AND MATERIALS

Room Arrangement and Equipment

* Tables for groups of four
* Overhead projector and screen
* Newsprint and markers
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Paper for note-taking and pens/pencil, plus newsprint or transparencies and
markers for recorders/reporters (For Activity 2A.5 you will need markers in
seven different colors.)

Order in Advance

Copies of the Global Perspectives for Local Action: Using TIMSS to Im-
prove U.S. Mathematics and Science Education report for each participant
(The report is available from the National Academy Press, 2101 Constitution
Ave., NW, Lockbox 285, Washington, D.C. 20055; Phone: (800) 624-6242
[toll free] or (202) 334-3313 [in the Washington Metropolitan area].)

Make in Advance

Overhead transparencies from masters for Module 2A in this guide (Note
that the masters are labeled Slides 2A-1 through 2A-35.) (Also needed are
transparencies from the masters of Slides 1-11 through 1-18 from Module 1.)’
Seven stations around the room with one newsprint sheet at each labeled as
follows: 1) teachers, 2) administrators, 3) higher education faculty, 4) text-
book and curriculum publishers, 5) state and local policy makers, 6) design-
ers of student assessments, and 7) parents (Provide two differently colored
markers at each station.)

For each table of four, four different packets with five pieces of TIMSS data
in each packet (using Slides 2A-8 through 2A-11; 2A-13 through 2A-20; and
Slides 1-11 through 1-18 from Module 1) (In each packet, use one slide from
slides labeled 2A-8 through 2A-11 plus two slides from 2A-13 through
2A-20 plus two slides from 1-11 through 1-18.)

Copies of handouts for this module (see pgs. 227-238) (one set per partici-
pant) (Also copy the Module 1 handout on TIMSS Populations 1, 2, and 3
from pg. 144 if needed.)

FACILITATOR NOTES

2A1
Overview of Goals and Agenda
(5 minutes)

Welcome participants and provide them with copies of the handouts for this
module. Then use Slides 2A-1 and 2A-2 to review the session’s goals and
agenda. (If people do not know one another have them introduce themselves
at their individual tables.)

7 The source of data cited on masters is noted on the bottom of each master by title. For complete citations,
see the “Resources” section of this guide.

148

GLOBAL PERSPECTIVES FOR LOCAL ACTION: PROFESSIONAL DEVELOPMENT GUIDE

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

2A.2
Making Meaning from TIMSS Data on Curriculum
(45 minutes)

* Let participants know that this session is designed around a report prepared
by the National Research Council (NRC) on the findings of the Third Inter-
national Mathematics and Science Study (TIMSS). Tell them this portion of
the session focuses on Chapter 3 of the report—“What Does TIMSS Say
about the Mathematics and Science Curriculum?” (Show Slide 2A-3.)

The chapter draws on data from the analysis of 491 curriculum guides and
628 textbooks from around the world collected as part of TIMSS. It also
presents detailed information on teachers’ curriculum practices in the U.S.,
Japan, and Germany from video and case studies and surveys.

The study documented the state of U.S. mathematics and science curricula,
textbooks, and teaching practices in a cross-national context. TIMSS re-
searchers concluded that the lack of a single coherent vision of how to edu-
cate children in the U.S. today produces unfocused curricula and textbooks
that influence teachers to implement diffuse learning goals (Schmidt,
McKnight, and Raizen, 1997d).

Using Slide 2A-4, tell participants that the NRC report’s section on cur-
riculum looks at the content that is intended to be taught and the organization
of that content.

* Showing Slide 2A-5, say that TIMSS provides insights into major issues
surrounding curriculum, such as “Time and Tracking.” TIMSS provides data
on the amount of time that U.S. students spend studying mathematics and
science and on expectations for courses and programs of study. (See back-
ground in Chapter 3 of the NRC report.)

e TIMSS also provides data on the “Structure of the Curriculum” along two
dimensions—focus and coherence (show Slide 2A-6). Focus means the at-
tention given to single topics either within single class sessions or across
class sessions. (See background in Chapter 3.) Coherence means the con-
nectedness of the mathematics and science ideas and skills presented to stu-
dents within a lesson and over an extended period of time within the curricu-
lum. (See background in Chapter 3.) Tell participants they will explore these
and other issues about U.S. mathematics and science curricula.

* Ask participants to jot down their predictions of the differences between
U.S. curriculum and curriculum from other countries (Slide 2A-7). Ask them
to report their predictions at their tables and ask for two to three of these to
be shared with the whole group. As participants are doing this, place four
different packets of TIMSS information on achievement and curriculum at
each table of four participants. Each packet should include two sheets (cop-
ies of slides) from the “TIMSS Achievement Results,” which are displayed
in Module 1 of this guide—Slides 1-11 through 1-18—and three different
data displays from the slides for this module (2A), numbers 2A-8 through
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2A-11 and 2A-13 through 2A-20. Most groups will need some help inter-
preting Slides 2A-14 through 2A-17. Point out that the TIMSS researchers
picked the five longest topics in the textbooks and determined what percent-
age of the total book they represented. It is one measure of the degree to
which a book treats a few topics in depth.

Tell participants that they will be spending some time making sense of
TIMSS data. They now each have a packet with several pieces of data.
They should examine their data, noting any patterns, what interests or sur-
prises them, and their preliminary conclusions. As each participant finishes
with one set of data, he or she should switch packets with the next person.
Each person should review all four packets at the table if time allows.

2A.3
Implications and Questions Raised by the Data
(20 minutes)

Give participants a chance to examine the data, allowing enough time so that
everyone has examined at least two of the packets of TIMSS information.
Then have each group discuss what the data suggest to them and any insights
gained from looking at the curriculum data. Ask them to note questions that
the data raised for them. Ask each group to have a recorder make a list of
their findings and questions.

Have the groups report out their findings. List questions on a blank transpar-
ency or on newsprint. Ask groups what was surprising and how their find-
ings relate to their predictions. (As the groups report out, show the slides of
the data.)

2A4
Curriculum Focus and Coherence: Brief Lecture with Discussion
(20 minutes)

Picking up on the conclusions the groups came to from their analysis, go
back to the two primary curriculum areas of the report that you pointed out
earlier (Sides 2A-5 and 2A-6). Beginning with time and tracking, briefly
summarize findings the group came up with and add points that were not
raised, using Slides 2A-12, 2A-17, and 2A-19. (Refer to Chapter 3 of the
report for background information.)
Points to bring out in summary, using Slide 2A-21:
— Time to teach mathematics and science is not the problem.
— The U.S. tracks students through ability grouping starting in elemen-
tary school.
— Because of the different patterns for tracking students in both high-
and low-performing countries, it is not possible to make a connection
between tracking and performance.
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Stop after each topic and have participants discuss in table groups how
these findings compare with their findings.

* Ask participants to reflect on practices related to time and tracking (Slide
2A-22).

— How much time do students spend on mathematics and science in your
schools?

— Are there different expectations for mathematics and science learning
for different groups of students? If so, are they justified? What are they
based on? How early in a student’s study of mathematics and science
do these expectations appear?

— How does your school measure the extent to which students are meet-
ing expectations for mathematics and science learning? How can ex-
pectations be increased? What is the anticipated outcome of increased
expectations?

* Ask participants to think about the implications for action on time and track-
ing (Slide 2A-23). Some examples are
— Document and compare the expectations that teachers, students, and

parents have for the learning of mathematics and science.

— Measure differences in opportunity to learn (time and participation in
elective courses) in your schools and district.

* Then turn to focus and coherence. Using Slides 2A-24 and 2A-25, remind
participants what is meant by focus. Summarize key findings about focus
using Slide 2A-26.

Points to bring out about focus:

— The curriculum to which students are exposed is considered to be one
important factor associated with what students learn.

Data: U.S. 8" grade students performed well in environmental and life
sciences, subjects emphasized in the middle-school curriculum. (Caution par-
ticipants that they must be careful not to jump to quick answers or fixes since
the design of the TIMSS research does not allow us to reach unambiguous
conclusions about the cause-and-effect relationships between different parts
of the data, such as the achievement data and the curriculum data. Neverthe-
less, several of the U.S. TIMSS researchers [Schmidt et al.] have reached
their own conclusions about the connection between the number of topics in
the curriculum and student achievement. [In Module 3 individual schools
and systems will have the opportunity to investigate this issue in their own
context.].)

— Other countries teach fewer content areas in any given year than does
the U.S. U.S. textbooks cover more mathematics and science topic
areas than textbooks in other nations. The typical U.S. 8" grade math-
ematics textbook covers 35 topics, while the typical Japanese eighth-
grade (or Population 2) textbook covers 7.
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Data: The Number of Topics and Topic Segments graph (on Slide 2A-18)
and other data show that U.S. lessons contain more topics (with less time and
emphasis given for each topic) than lessons in Germany and Japan.

Finally, look at the issue of coherence. Using Slide 2A-27, define coherence

and summarize any of the groups’ findings around coherence.

While showing Slides 2A-27 and 2A-28, make the following points about
coherence:

— “Coherence is a measure of the connectedness of the mathematics and
science ideas and skills presented to students over an extended period
of time.” (Global Perspectives for Local Action, 1999)

Data: Overall, the videotape study found that “of 30 lessons analyzed
from each country, 45% of the U.S. lessons, 76% of the German lessons, and
92% of the Japanese lessons fit this criterion of coherence.” (Global Per-
spectives for Local Action, 1999)

— Other countries appear to teach subjects with greater depth and, as stu-
dents progress through school, with greater rigor.

Data: Eighth-grade mathematics and science curricula in the U.S. pro-
vided more repetitive and less challenging material than other countries.
Most other nations included topics from algebra, geometry, physics, and
chemistry. U.S. 8-graders engaged in less high-level mathematical reason-
ing than do students in Germany and Japan.

Data: In their final year of school, the proportion of graduating students
taking mathematics was lower in the U.S. (66 percent) than the average in all
the countries participating in the general knowledge assessments (79 per-
cent). The same was also true for science (53 percent for the U.S. and 67
percent for all the TIMSS countries).

Ask participants to reflect on their practice with respect to focus and coher-

ence (Slide 2A-29).

— How many mathematics and science topics are covered each year in
your schools?

— What connections among topics exist within the curriculum? How are
those connections made explicit to students from year to year, over the
year, from topic to topic, from lesson to lesson, and within a single
lesson? Should the connections be made more explicit, and, if so, how?

What might be the unintended negative consequences of a more focused
and coherent curriculum?

Ask participants to consider the implications of actions to increase focus and

coherence. Possible examples:

— Explicitly point out to students the connections among curricular ideas
by making concrete statements that connect current ideas or activities
with those in other parts of the lesson or in previous lessons.

— Engage in the development of a K—12 curriculum framework. Identify
the curriculum’s big ideas and where they are addressed.
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— Assess the quality of the curriculum. How rigorous is it? To what
extent does it encourage students to study topics in depth?

2A5
Issues for Further Reflection and Dialogue
(30 minutes)

* Make the connection between focus, coherence, and quality by describing
the judgments made in TIMSS about mathematics content (Slide 2A-30).
(See Chapter 3 for background.) Show Slide 2A-31. Is this the picture of
mathematics and science education we want for U.S. children?

* What can be done? Some possibilities are (Slide 2A-32):

— Examine the focus of your curriculum.

— Increase curriculum depth in some areas.

— Look for new opportunities to link new learning to what children al-
ready know.

— Check alignment of curriculum with national or state standards.

* How do we get there? (Slide 2A-33)

— That involves many people—teachers, parents, administrators, textbook
publishers, higher education faculty, test developers...

* Post the seven labeled sheets of newsprint on the walls around the room.
There should be one for each of the role groups that needs to be involved in
making improvements in U.S. education—teachers, administrators, higher
education faculty, textbook and curriculum publishers, state and local
policymakers, designers of student assessments, and parents. Pose the ques-
tion, “What actions are possible?”

* In their groups of four, ask participants to walk to their first newsprint and
brainstorm a list of the actions this audience can take to improve the math-
ematics and science curricula. Ask one person for each group of four to be a
recorder. Give each recorder a different colored marker so they can keep
track of their own group’s ideas.

» After 3—5 minutes, have groups move to the next newsprint, reading what is
there and adding to it. When the groups reach their last stations, ask them to
read the list, add to it, and then identify one to three high priority actions for
this audience to take. Report out the priority actions by audience group and/
or have the participants walk around the room reading the lists and noting
ideas for their own next steps. (A starting list of action implications is
included on Slide 2A-34.)

* Wrap up (Slide 2A-35). Ask participants to write down an insight they gained
and an action they intend to take drawing on the ideas generated in the carou-
sel brainstorm. Ask participants to share a few insights and ideas with the
whole group.

* Point out that although this module concluded with a consideration of action
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that can be taken, Module 3 contains a process for developing an action plan
that should be completed before improvement efforts can begin. Are any
members of the group interested in moving to Module 3 after completing
Modules 2B and 2C?
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Time and Tracking

Expectations for students to learn mathematics and science

Time spent studying mathematics and science

Different exposure to content and skills
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Is it focused?
Is it coherent?
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Focus
in single classes
or across class sessions.”
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“Attention given to single content
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Module 2A:
What Does TIMSS Say about Curriculum?
Handouts

Goals

¢ To establish that curriculum matters

¢ To explore what TIMSS tells us about mathematics and science
curriculums around the world

¢ To understand what makes curriculum focused and coherent

* To identify issues for further reflection and dialogue and
possible actions to improve the mathematics and science

curriculums in participants’ own schools, districts, or higher
education institutions

Agenda

¢ Making Meaning of TIMSS Data

¢ Questions Raised by the Data

* Key Findings about Curriculum

* Issues for Reflection and Dialogue

What Does TIMSS Say
about Curriculum?

School Support

Systems

Curriculum Instruction

Achievement

227
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What do we mean by curriculum?

Content that is intended and taught

Organization of the content

04

Time and Tracking

* Time spent studying mathematics and science

* Different exposure to content and skills

* Expectations for students to learn mathematics and science

s

Structure of Curriculum
Focus
Coherence
228 GLOBAL PERSPECTIVES FOR LOCAL ACTION: PROFESSIONAL DEVELOPMENT GUIDE
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Predictions about Curriculum

United States Other Countries

U.S. Population 2

Mathematics and Science Performance
Compared to International Average

Better than Average Worse than Average
— Earth Science — Geometry

— Life Science — Measurement

— Environmental Issues and the — Proportionality

Nature of Science

From: Pursuing Excellence: A Sty of U.S. Eighth-Grade Mathematics and Science Achievement i

Class Hours Population 1 Students Spend

on Science and Mathematics Per Week

o . s
l:l International

Science Mathematics

From: Pursuing Excellence: A Study of U.S. Fourth-Grade Mathematics and Science Achievement i

MODULE 2A: WHAT DOES TIMSS SAY ABOUT CURRICULUM? 229
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Hours Population 2 Students Spend
on Science and Mathematics Per Year

s
NN Germany

Hours

Science

From: Pursuing Escellence: A Study of U.S. Eighth-Grade Mathematics

Percentage of Population 3 Students
Taking Mathematics and Science

100%
0% I s
80% l:l International

70%

60%
50%
40%
30%

20%
10%
0%

CTTTTTT

Mathematics Science

From: Pursuing Excellence: A Study of Twelfih-Grade Mathematics and Science Achievement in In

Tracking

« Japan offers a single curriculum for all students through the
end of 9th grade.

¢ Germany sorts students into one of three types of schools at the
end of 4th grade through examinations, ability grouping, and
teacher recommendations.

¢ U.S. utilizes within-class grouping and individualization of
instruction in elementary schools. In 8th grade, 80% of schools

track students in mathematics and 17% in science. The tracking
into different mathematics and science classes continues in the
high schools.

dy of U.S. Eighil
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Number of Topics in
Mathematics Textbooks

‘ QO o oUus.
Pop 1 @ Germany
O Japan
[ ] [¢] o
Pop 2
o o
Pop 3
0 5 10 15 20 25 30 35 40 44

Number of topics

The gray bars extend from the 25th percentile to the 75th percentile for the number of topics
among countries studied in the TIMSS curriculum analysis. The black line within each gray bar
indicates the median number of topics for each population. German textbook data were not

available for Populations 1 and 3.

From: A Splintered Vision: An I U Science and Mathematics Education

2413

Number of Topics in
Science Textbooks

o | ° ous.
Pop 1 @ Germany
O Japan
ce ‘ o
Pop 2
ol | ©
Pop 3

0O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Number of topics

The gray bars extend from the 25th percentile to the 75th percentile for the number of topics
among countries studied in the TIMSS curriculum analysis. The black line within each gray bar
indicates the median number of topics for each population. German textbook data were not

available for Populations 1 and 3.

From: A Splintered Vision: An Invest

jon of USS. Science and Mathematics Education

2414

Attention Given to Science Topics
in Population 1

o

AITIM
I

(Averag

vt renes st it Boses it Ex Py Oy

Japan

0% 0% 100%

Percentage of Total Curriculum

The five topics emphasized most in Population 1 science textbooks: On average, the five most emphasized topics
accounted for just over 25% of U.S. science textbooks, compared to 70-75% internationally and for Japan

From: A Splintered Vision: An Investigation of ULS. Science and Mathematics Educarion

2015

MODULE 2A: WHAT DOES TIMSS SAY ABOUT CURRICULUM? 231

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

Attention Given to Science Topics in
Population 2

AUTIMSS Jiocrprmimsrone
C

0% 0% 100
Percentage of Total Curriculum
The five topics unphm\nd mostin Population 2 science textbooks: In Pnpul.\lmn 2 USS. science books, about

of about 60%. U.S. sin
with the five most emp

cal science, llls science, or ea ulh science were lug,hlv Iucussd.
more of the books together than was true internationally.

From: A Splintered Vision:

Grade 8 Mathematics Textbook Performance

Expectations for Two Mathematical Topics—
“Congruence” and ‘“‘Similarity”

0% nternational
el 4

50% [ Jus

40% RN Japan

30% RN Germany

Average Number of Topics and Topic

Segments in Germany, Japan, and the U.S.

4 - Topics
I opic

Segments

Average Number per
Videotaped Lesson

. .
Germany Japan United States

From: The TIMSS Videotape Classroom Study
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Interruptions in Lessons

100
)

40

30

20

% of Lessons Interrupted

uU.s. Germany Japan

From: The TIMSS Videotape Classroom Study

Percentage of Mathematics Lessons
Characterized as Coherent
(Population 2)

100
_ 9% —
=} —
22 70 —
Pt w —
££ 50 —
S 40 —
Ez 30 —
5} 20 —
I L
0 U.s. Germany ‘ Japan
Time and Tracking

* Time to study mathematics and science is not the problem.

e U.S. tracks students through ability grouping starting in
elementary school.

* Because of the different patterns for tracking students in both

high- and low-performing countries, it is not possible to make
a connection between tracking and performance.
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Reflection on Time and Tracking

¢ How much time do students spend on mathematics and science
in your schools?

* Are there different expectations for mathematics and science
learning for different groups of students? If so, are they
justified? What are these based on? How early in a student's

study of mathematics and science do these expectations appear?

¢ How does your school measure the extent to which students are

meeting expectations for mathematics and science learning?
How can expectations be increased? What is the anticipated
outcome of increased expectations?

Implications for Action on

Time and Tracking

¢ Document and compare the expectations that teachers, students,

and parents have for the learning of mathematics and science
for different groups of students, such as boys, compared to girls.

¢ Measure differences in opportunity to learn (time and
participation in elective courses) in your schools and in
your district.

¢ Others:

Structure of Curriculum

Is it focused?

Is it coherent?

234 GLOBAL PERSPECTIVES FOR LOCAL ACTION: PROFESSIONAL DEVELOPMENT GUIDE
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Focus

“Attention given to single content
areas either within single classes

or across class sessions.”

Focus

* Repetition and review and large numbers of topics may
contribute to lack of focus in the U.S.

¢ The curriculum to which students are exposed is considered
to be one important factor associated with what students learn.

* Other countries teach fewer content areas in any given year
than does the U.S. U.S. textbooks cover more mathematics and
science topic areas than textbooks in other nations. The typical

U.S. 8th-grade mathematics textbook covers 35 topics, while
the typical Japanese 8th-grade textbook covers 7.

Coherence—

The Smoothly Developing Story
in Mathematics and Science:

¢ Connectedness of the mathematics or science ideas and skills
presented to students over an extended period of time

« Involves artfully piecing together segments, creating tensions
and dilemmas, and building toward a conclusion

MODULE 2A: WHAT DOES TIMSS SAY ABOUT CURRICULUM? 235
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Coherence

¢ “In a coherent curriculum, new or more complex ideas and
skills build on previous learning, applications are used to

reinforce prior learning, and extensive repetition is avoided.”
Global Perspectives for Local Action

* Eighth-grade mathematics and science curricula in the U.S.

provide more repetitive and less challenging material than in
other countries.

¢ The organization of topics in textbooks suggests that topics are
not well connected; e.g., U.S. texts have more topics more
widely scattered across class sessions.

Reflection on Focus and Coherence

¢ How many mathematics and science topics are covered each
year in your schools?

¢ What connections among topics exist within the curriculum?
How are those connections made explicit to students from
year to year, from topic to topic, from lesson to lesson, and

within a single lesson? Should connections be made more
explicit, and if so, how?

Percentage of Lessons Rated as

Having Low, Medium, and High
Quality Mathematical Content
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Is this the mathematics and

science education we want for
U.S. children?

What can be done?

* Examine the focus of your curriculum.

¢ Increase curriculum depth in some areas.

¢ Look for opportunities to link new learning to what children
already know.

¢ Check alignment of curriculum with national or state standards.

How do we get there?

e Teachers

* Parents

¢ Administrators

¢ Textbook Publishers

« Higher Education Faculty

¢ Test Developers
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Implications for Action

¢ Increase the coherence of the curriculum by pointing out the
connections among topics.

¢ Develop a curriculum framework based on the NCTM
Standards and the National Science Education Standards that
identifies where and how fundamental concepts and ideas are

developed K-12.

« Assess the quality of the curriculum. How rigorous is it? To

what extent does it encourage students to study topics in depth?
How closely does it align with the content in the NSES and
NCTM Standards?

¢ Others:

Wrap Up

An insight you have gained.

An action you intend to take.
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Module 2B:

What Does TIMSS Say about Instructional Practices?

GOALS

To explore differences in the structure of lessons, goals, and beliefs about
teaching mathematics in the U.S, Germany, and Japan;

To examine the “scripts” that shape the characteristics of a typical lesson in
each of these countries;

To identify issues for further reflection and dialogue about teaching prac-
tices in participants’ own schools, districts, and higher education institu-
tions; and

To assess how familiar U.S. teachers are with the National Council of

Teachers of Mathematics Standards.

2B.1
2B.2
2B.3
2B.4
2B.5

2B.6

ACTIVITIES

Overview of Goals and Agenda (5 minutes)

Brief Overview of the Videotape Case Study (5 minutes)

Set Up for Video Viewing (10 minutes)

Video Viewing and Discussion: Japan and the U.S. (60 minutes)®

Key Findings: Simple Jigsaw (30 minutes) or Brief Lecture with Discussion
(20 minutes)

Issues for Further Reflection and Dialogue (40 minutes)

Time: 2.5 hours

8 Adapted from Teachers Change: Improving K-12 Mathematics, by Cathy Cook and M. Christensen.
Columbus, OH: Eisenhower National Clearinghouse, 1999.
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SET-UP AND MATERIALS

Room Arrangement and Equipment

Tables for groups of four

Overhead projector and screen

Video projection unit with large screen or monitor

Newsprint and markers

Post-It notes (large) in two colors

Paper for note-taking and pens/pencils, plus newsprint or transparencies and
markers for recorders/reporters

Order in Advance

Videos of U.S. and Japanese 8th grade geometry lessons included in “Eighth-
Grade Mathematics Lessons: United States, Japan, and Germany” (from the
TIMSS “toolkit”). (Check with your school district’s science or math coor-
dinator or local university’s school of education to borrow their Resource
Kit or kit or contact the Superintendent of Documents, P.O. Box 371954,
Pittsburgh, PA 15250-7954; Phone: (202) 512-1800; FAX: (202) 512-2250;
URL:  http://www.access.gpo.gov/su_docs/sale/prf/prf.html;  e-mail:
orders@gpo.gov. When ordering, ask for Attaining Excellence: A TIMSS
Resource Kit, GPO # 065-000-01013-5.)

Make in Advance

Overhead transparencies from masters for Module 2B in this guide (Note
that the masters are labeled 2B-1 through 2B-31.)°

Copies of the handouts for this module (see pgs. 309-319) (one set for each
participant) (Also copy the handout on the TIMSS Populations from Mod-
ule 1 on pg. 144, if needed.)

Copies of Slides 2B-6, “Prediction and Observation,” and 2B-9, “Comparing
Instruction in Three Countries” (one set for each participant)

Copies of four sections of Chapter 4 of the Global Perspectives for Local
Action report (one set of the four sections for each group of four participants)
(The sections are entitled “Lesson Structure,” “Objectives of Lessons,”
“Beliefs about Mathematics Teaching,” and “Teaching Scripts.”) (The report
is available from the National Academy Press, 2101 Constitution Ave., NW,
Lockbox 285, Washington, D.C. 20055; Phone: (800) 624-6242 [toll free]
or (202) 334-3131 [in the Washington Metropolitan area].)

Table tents for each table

9 The source of data cited on masters is noted on the bottom of each master by title. For complete citations,

see the “Resources” section of this guide.
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FACILITATOR NOTES

2B.1
Overview of Goals and Agenda
(5 minutes)

* Welcome participants and provide them with copies of the handouts for this
module. Use Slides 2B-1, 2B-2, and 2B-3 to provide an overview of the
goals and agenda.

2B.2
Brief Overview of the Videotape Case Study
(5 minutes)

* Let participants know that Chapter 4 of the NRC report draws on both the
videotape study of eighth-grade mathematics in the U.S., Germany, and Ja-
pan and on the background questionnaires given to administrators, teachers,
and students. The next activity will focus on the videotape study and give
participants the opportunity to observe classrooms in the U.S. and Japan just
as the researchers did. (Because of the time that would be required, this
module does not include viewing and discussing the German classrooms.
You can add this if you have an additional 30 minutes. Viewing video from
the three countries will broaden participants’ perspectives and avoid a nar-
row comparison between just the U.S. and Japan.)

* Use Slides 2B-4 and 2B-5 briefly to provide an overview of the videotape
study. If participants have questions about the methodology or findings of
the study, refer them to “Research Methods and Findings of the TIMSS
Videotape Classroom Study” in the Moderator’s Guide to Eighth-Grade
Mathematics Lessons: United States, Japan, and Germany, which is part of
Attaining Excellence: A TIMSS Resource Kit (U.S. Department of Educa-
tion, 1997d).

2B.3
Set Up for Video Viewing
(10 minutes)

* Ask participants to predict what they think they will see in the video using
the “Prediction and Observation” matrix, copies of which were made and
handed out (Slide 2B-6). The predictions will then provide a focus for par-
ticipants’ video viewing.

* Suggest to participants that while they view the lesson, they focus on their
observations, rather than on judgments or evaluations. They also should
consider issues or questions that the video segments raise for them. Clarify
the difference between observations (just the facts!) and issues, which are
questions about teaching and learning. For example, an issue raised by the
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video for a teacher might be, “How can we deal more effectively with stu-
dents’ confusion and frustration?”” An issue for an administrator might be,
“How can the administration support teachers in using more complex prob-
lem solving in the classroom?” An issue for someone in higher education
might be, “How can we better align our teacher preparation and mathematics
programs with the most effective instructional practices in mathematics?”

2B4
Video Viewing and Discussion: Japan and the U.S.
(60 minutes)

Show the video of the U.S. eighth-grade geometry lesson first. Then show
the Japanese video. (Field tests have found that participants tend to be less
defensive when they view the videos in this order.)

After viewing each video, ask participants individually to compare their ob-
servations to their predictions and to record their observations on the matrix.
Then have them share their observations with a partner. Encourage them to
talk about what surprised them as well as what validated their assumptions.
Next, have participants work in groups of four to discuss the issues or ques-
tions raised by the videos. Using one color of Post-It notes, have partici-
pants write each issue in the form of an open-ended question, one per Post-It.
Discuss participants’ observations in the whole group, recording them on
newsprint. Then ask participants to share some of their issues. Let partici-
pants know that their issues will continue to be collected as more of the
findings from the video study and the report are examined. Also let partici-
pants know that they will form issue discussion groups later.

2B.5
Key Findings: Simple Jigsaw
(30 minutes)
OR
Brief Lecture with Discussion
(20 minutes)

Simple Jigsaw: Tell participants that now they are going to find out what the
researchers learned from analyzing the videos and what the authors of the
report highlighted. In groups of four, participants will read about four topics
from Chapter 4 of the NRC report—*“Lesson Structure,” “Objectives of
Lessons,” “Beliefs about Mathematics Teaching,” and “Teaching Scripts.”
Use Slide 2B-7 as an advanced organizer for the material they will be cover-
ing. Then go over the directions for the simple jigsaw on Slide 2B-8, which
participants will follow while continuing to work in groups of four. (If the
numbers are not even, make some groups of three. When it is time for a team
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of three to learn about the fourth topic, have them join with a group of four.)
The copies of the slide provided as a worksheet (Slide 2B-9) will help par-
ticipants organize the information that they are learning from the jigsaw.

* After the jigsaw, ask participants in their groups of four to generate any
additional issues or questions that this material raised. Have them add these
questions to their collection of issue Post-Its, one item per Post-It.

» Brief lecture with discussion: This is a less time-consuming but also less
engaging alternative to the jigsaw. Use Slides 2B-10 through 2B-18 to pro-
vide an overview of the major findings about structure. Stop and have par-
ticipants discuss in table groups how these findings compare with their ob-
servations. Then ask them to generate additional questions or issues about
these findings. Have them add these to their collection of Post-Its, one ques-
tion or issue per Post-It (Slide 2B-19).

* Then go to Slides 2B-20 through 2B-29 to highlight the findings regarding
influences on instructional practices and scripts (typical characteristics,
including sequence, of typical lessons). Ask participants in their table groups
to reflect on these findings and add any new issues or questions to their
Post-Its.

2B.6
Issues for Further Reflection and Dialogue
(40 minutes)

* In their groups of four, ask participants to cluster, categorize, and name the
issues on their Post-Its (Slide 2B-30). Have them write the names of catego-
ries on the second color of Post-Its provided. As they do this, circulate around
the room, observing the groups and identifying common themes. Put the
themes that lend themselves best to discussion on cardboard table tents. Cre-
ate one theme for every four to eight participants.

* Ask participants to move to the table with the theme that they are most inter-
ested in discussing. Ask them to assign a reporter and a recorder. Allow
about 20 minutes for discussion. Summarize with brief reporting out by
each group. If the group (or a subset of the group) intends to continue with
Module 3, they should be encouraged to keep a record of their reflections for
later use.

* Wrap up by asking participants individually to reflect on an insight they
gained or an action they intend to take (see Slide 2B-31). Share a few of each
of these—insights and actions—with the whole group.

* Point out that although this module concluded with a consideration of action
that can be taken, Module 3 contains a process for developing an action plan
that should be completed before improvement efforts can begin. Are
members of the group interested in moving to Module 3 after Module 2C?
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School Support
Systems
Achievement

What Does TIMSS Say
about Instructional Practices?

Curriculum
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Key Findings—Simple Jigsaw
Teams of Four

Divide the four topics among team members.
Read and study the section you are assigned.

Teach your teammates about your section.
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Lesson Structure—
Type of Mathematics Seatwork
What do you think?

Invent New Solutions/Think
Compare Japan, Germany, U.S.

Practice Routine Procedures

Apply Concept
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Tests, Quizzes, External Exams

U.S. math and science teachers test more than any other country.
In many countries, external exams require extended student

Iresponscs.
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Stop and Discuss
How do these findings compare with your observations?
What additional issues or questions do they raise for you?
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Influences on Instructional Practices

Beliefs about Mathematics Teaching
“Scripts” that Shape Teaching

Deciding What to Teach
Objectives of Lessons

Copyright © National Academy of Sciences. All rights reserved.

2B-20



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide

http://lwww.nap.edu/catalog/9723.html

1¢-d¢

UODY [P0 40f §241122d5434 PGO]L) WOI]

< PIoU auy ur paureq) A[euoissajord

10U ATk A[[BIQUAZ pur UONLINPI Ul W) [[NJ JIoM

10U Op OUyMm STenprAIpur Jo pasodwod ‘preoq [00YIS JILISIP
AU} ‘AOUATE [AJ[-I[PPIW B—IDUIN[JUI PIIY] B SONPOIIUL

'S UL, “(SpuelIayIaN 21 pue o1iqnday Yoz 2y ur “3-9)

SIQUOLA) WOOISSe[d J0 (dxode3ulg 1o ueder ur ©3-9) s1ope|
[euoneu Iy ‘syradxa uoneonpa Jo spuey ay) Ul [0NUOD
159718313 doe[d SSIALL UL SQ1UNod SUIAJIYOR Y31y Y},

OB, 03 JBYAA SUIPIN

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

Objectives of Lessons
Germany — developing advanced procedures
Japan — solving structured problems
U.S. — learning terms and practicing procedures
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Wrap Up

How might the NCTM standards for teaching and the National

What insight do you have or action will you take as a result of
Science Education Standards for teaching help you?

this workshop?

Copyright © National Academy of Sciences. All rights reserved.
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Module 2B:
What Does TIMSS Say about Instructional Practices?
Handouts

What Does TIMSS Say

about Instructional Practices?

School Support

Systems

Curriculum Instruction

Achievement

Goals

* To explore differences in the structure of lessons, goals, and
beliefs about mathematics teaching in Germany, Japan, and

the U.S.

¢ To examine the “scripts” that shape characteristics of a typical
lesson in each country

¢ To identify issues for further reflection and dialogue in your
own setting

Agenda

* Video Viewing: U.S. and Japan

* Key Findings

* Issues for Further Reflection

309
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¢ First of its kind

* Nationally representative sample of Population 2 mathematics

e Purposes

Overview of Videotape Study

classrooms in Germany, Japan, and the U.S.

— To describe how each country teaches mathematics

— To allow us to see teaching with a fresh perspective

— To encourage reflection

Video Study Analyzed

¢ Teachers’ goals for lessons

¢ Treatment of concepts and applications

¢ The presence of alternative solution methods

* How mathematical principles, properties, and definitions were used

¢ Whether proofs were included

¢ Whether concepts were connected

¢ The kinds of tasks assigned

w85

.

Prediction & Observation

Japan: What Japan: What U.S.: What U.S.: What
Texpect tosee  Isaw Texpecttosee Isaw

Teachers’ goals

for the lesson

‘What teachers

are doing

What students
are doing

The
mathematics
in the lesson

6
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Jigsaw Topics of the Report

¢ Lesson Structure

¢ Objectives of Lessons

* Beliefs about Mathematics Teaching

¢ Teaching Scripts

Key Findings—Simple Jigsaw:

Teams of Four

« Divide the four topics among team members.

¢ Read and study the section you are assigned.

¢ Teach your teammates about your section.

Comparing Instruction in Three Countries

Germany Japan UsS.

* Structure

* Objectives

* Beliefs

* Scripts

MODULE 2B: WHAT DOES TIMSS SAY ABOUT INSTRUCTIONAL PRACTICES? 311
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Variations in Instructional Practice

¢ Lesson Structure

e Tests, Quizzes, External Exams

¢ Homework

e Calculators and Computers

2810

Lesson Structure—Percentages of Math Tasks

that Students Decide How to Solve Rather
than Using a Teacher-Prescribed Method

1 00)/

40

30

20

Percentage of Tasks

N B
1

0

Japan Germany u.s.

From: The TIMSS Videotape Classroom Study

2811

Percentages of 8th-Grade Mathematics
Lessons with Instances of

Mathematical (Deductive) Thinking

100)/
70
60

50
40
30

Percentage of Lessons

20
10

0 . )
Japan Germany U.s.

From: The TIMSS Videotape Classroom Study
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Lesson Structure—

Type of Mathematics Seatwork

What do you think?

¢ Practice Routine Procedures

* Apply Concept

¢ Invent New Solutions/Think

¢ Compare Japan, Germany, U.S.

Lesson Structure—

Type of Mathematics Seatwork

100 =2 I Poctice

Procedure

—r

Concept

\\\ |

Percentage of Time
w
=)
[

I NN\
United States Japan Germany

From: The TIMSS Videotape Classroom Study

Tests, Quizzes, External Exams

¢ U.S. math and science teachers test more than any other country.

¢ In many countries, external exams require extended student
responses.

MODULE 2B: WHAT DOES TIMSS SAY ABOUT INSTRUCTIONAL PRACTICES? 313
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Lessons in Which Class Worked on
and Shared Homework

100
) -Workedon

E 60 homework
é 50 Y Shared
Z 40 homework
o
2 30
g 20
£ 10

=)

United States Japan Germany

From: The TIMSS Videotape Classroom Study

Calculators and Computers

U.S. teachers use calculators and computers as much or
more than teachers in other countries when compared to the

international average.

From: Pursuing Excellence: A Study of U.S. Twelfih-Grade Mathematics and Science Achievement in Insernational Context

Lesson Structure—

Summary and Analysis

U.S. lessons...

¢ Demand less mathematical reasoning

« Emphasize routine procedures over inventing something new

¢ Use more class time for homework than in Japan or Germany

¢ Use tests more than other countries

2818
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Stop and Discuss

¢ How do these findings compare with your observations?

* What additional issues or questions do they raise for you?

Influences on Instructional Practices

¢ Deciding What to Teach

¢ Objectives of Lessons

¢ Beliefs about Mathematics Teaching

e “Scripts” that Shape Teaching

2820

Deciding What to Teach

““...the high achieving countries in TIMSS place greatest
control in the hands of education experts, either national

leaders (e.g., in Japan or Singapore) or classroom teachers
(e.g., in the Czech Republic and the Netherlands). The U.S.
introduces a third influence—a middle-level agency, the

district school board, composed of individuals who do not
work full time in education and generally are not
professionally trained in the field.”

MODULE 2B: WHAT DOES TIMSS SAY ABOUT INSTRUCTIONAL PRACTICES? 315
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Objectives of Lessons

¢ Germany — developing advanced procedures

e Japan — solving structured problems

* U.S. — learning terms and practicing procedures

From: The TIMSS Videotape Classroom Study

Beliefs Inferred about Mathematics Teaching

U.S. Japan
— Teachers value student — Students learn by
understanding of concepts, struggling with problems.

but emphasize skills.
— Student confusion and

— Skills are mastered frustration are a natural
incrementally. part of the process.

— Student confusion and
frustration mean that
material is not mastered.

From: The TIMSS Videotape Classroom Study

Beliefs Inferred about Mathematics Teaching
(continued)

U.S. Japan
— Teacher’s role is to — Teacher’s role is to

demonstrate how to choose engaging problems,

complete tasks and manage discussion to help

help students who different methods surface,

are stuck. and summarize.
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Scripts Are ...

Mental Images of How One Should Teach
Based on Beliefs about:

¢ Goals for instruction

¢ The nature of mathematics and science

*  Ways these subjects are taught that shape the characteristics
of a typical lesson

From: The TIMSS Videotape Classroom Study

U.S. Script for Eighth-Grade Mathematics

(Inferred)

¢ Teacher reviews previous material, homework.

¢ Teacher demonstrates how to solve problem for the day.

¢ Students practice.

¢ Teacher corrects problems, assigns homework.

From: The TIMSS Videotape Classroom Study

Japanese Script for Eighth-Grade

Mathematics (Inferred)

¢ Teacher reviews previous material.

¢ Teacher presents problem for the day.

¢ Students work on problem.

¢ Whole class discusses solution method.

¢ Teacher highlights and summarizes major points.

From: The TIMSS Videotape Classroom Study
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Are U.S. Mathematics Teachers

Implementing Reform Recommendations?

*  95% of the teachers in the video study indicated that they were

“aware” or “somewhat aware” of current ideas about
mathematics teaching and learning.

e 75% indicated that the lessons in the study were “a lot” or
“a fair amount” in accordance with current ideas about
mathematics teaching and learning.

*  20% indicated that they had implemented the focus on
mathematical (deductive) thinking.

From: Pursuing Excellence: A Study of Eighth-Grade Mathematics and Science Achievement in International Context

2828

Stop and Discuss

* What are our scripts for teaching mathematics? Other subjects?

*  What do the scripts and other results of the video study

indicate about the implementation of reform recommendations
in the U.S.?

* What additional issues/questions do these findings raise?

Reflection and Dialogue

* In groups of four, cluster, categorize, and name the issues on
Post-Its.

*  Move to the table with a theme that is interesting to you.
Assign a reporter and recorder. Discuss the theme.

*  Briefly report out.

* Reflect on an insight gained or an action intended.

318 GLOBAL PERSPECTIVES FOR LOCAL ACTION: PROFESSIONAL DEVELOPMENT GUIDE
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Wrap Up

¢ What insight do you have or action will you take as a result of
this workshop?

¢ How might the NCTM standards for teaching and the National
Science Education Standards for teaching help you?
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Module 2C:
What Does TIMSS Say about
School Support Systems?

GOALS

* To identify the influences of school support systems on learning;

* To learn about the TIMSS findings on school support systems around the
world;

* To identify alternatives to current U.S. teacher development practices; and

* To identify issues for further reflection, dialogue, and possible action that
could be taken to improve the mathematics and science curricula in partici-
pants’ own schools, districts, and higher education institutions.

2C.1
2C.2

2C.3
2CH4
2C5

ACTIVITIES

Overview of Goals and Agenda (5 minutes)

What Do We Mean by School Support Systems? Brief Overview Lecture
(20 minutes)

Collegiality and Professional Development of Teachers (20 minutes)
“The Secret of Trapezes” (30 minutes)

Issues for Further Reflection and Dialogue (30 minutes)

Time: 1.75 hours

SET UP AND MATERIALS

Room Arrangement and Equipment

Tables for groups of four
Overhead projector and screen
Video projection unit with a large monitor

* Newsprint and markers

321
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Paper for note-taking and pens/pencils, plus newsprint or transparencies and
markers for recorders/reporters
Post signs that you have made (see “Make in Advance”) around the room.

Order in Advance

Videotape entitled “The Secret of Trapezes” (subtitled “Science Research
Lessons on Pendulums™) (This video is available from Catherine Lewis, Mills
College, 5000 McArthur Blvd., Oakland, CA 94613; Phone: (510) 430-3129;
FAX: (510) 430-3233; e-mail: c_lewis@post.harvard.edu.)

Copies of the Global Perspectives for Local Action report for each partici-
pant (This report is available from the National Academy Press, 2101 Con-
stitution Ave., NW, Lockbox 285, Washington, D.C. 20055; Phone: (800)
642-6242 [toll free] or (202) 334-3131 [in the Washington Metropolitan
area).)

Make in Advance

Overhead transparencies made from masters for Module 2C in this guide
(Note that the presentation slides or masters are labeled Slides 2C-1 through
2C-26.)10

Copy of handouts for this module (see pgs. 381-389) (one set for each
participant)

Five large signs labeled “Create Awareness,” “Build Knowledge,” “Trans-
late into Practice,” “Practice Teaching,” and “Reflect on Practice” (Use
Slides 2C-13 through 2C-17.)

FACILITATOR NOTES

2C1
Overview of Goals and Agenda
(5 minutes)

Welcome participants and provide them with copies of all of the handouts
for this module. Then use Slides 2C-1, 2C-2, and 2C-3 to review the
session’s purposes and agenda. (Have people introduce themselves at their
tables and share an expectation they have for the meeting. Ask for a report
of a few of the expectations.)

10 The source of data cited on masters is noted on the bottom of each master by title. For complete citations,
see the “Resources” section of this guide.
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2C.2
What Do We Mean by School Support Systems? Brief Overview Lecture
(20 minutes)

» Let participants know that the session is designed around the National Re-
search Council (NRC) report that looks at some of the findings of the Third
International Mathematics and Science Study (TIMSS). This portion of the
session will focus on Chapter 5 of the report—*“What Does TIMSS Say about
School Support Systems?”

* Begin by asking participants to jot down what they think of when they hear
the term “school support systems.” What are some of the organizational sys-
tems that influence teaching and learning? Ask participants to report their
ideas to the whole group. List their ideas on newsprint or on a blank trans-
parency, grouping similar ideas. After the report out, look at the list and
name the categories. Summarize by showing Slides 2C-4 and 2C-5.

» Tell participants that many of the items on the list contribute to creating an
environment or culture for learning. Using Slides 2C-6, 2C-7, 2C-8, and 2C-
9, review what TIMSS found regarding feacher time in the U.S. as compared
to other countries. In groups of four, have participants discuss the reflection
questions and brainstorm possible actions around teacher time, using Slide
2C-10.

» Next, note that this session will focus on one major element of school sup-
port systems—the ways teachers learn to improve their teaching through
professional development. While showing Slide 2C-11, say what is meant
when we use the term teacher learning. Remind participants that profes-
sional development for teachers has different purposes. Review these using
Slide 2C-12.

2C.3
Collegiality and Professional Development of Teachers
(20 minutes)

* Point to the signs on the wall (which you created from Slides 2C-13 through
17) labeled “Create Awareness,” “Build Knowledge,” “Translate Knowl-
edge into Practice,” “Practice Teaching,” and “Reflect on Practice.” Ask
participants to stand under the sign that best describes the purpose of most of
the professional development experiences they have had in their school or
higher education setting.

After everyone has moved to a place, have participants look around and
see where everyone is. Ask, “Where are most of you?” (Most likely, most
will be positioned near “Create Awareness” and “Build Knowledge.”) Ask
participants, “What are the implications of focusing professional develop-
ment of teachers (or college faculty) in this area?”
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Then ask participants to reflect on their own needs for professional devel-
opment: Do they need more knowledge building, reflecting, and so on? Ask
them to move to the sign that best describes the kind of professional devel-
opment they would like to have more of in their lives. Point out the moves
that everyone has made and the disconnection between what most people get
versus what they say they need.

Ask for a show of hands by participants who didn’t move. Ask them what
they think contributes to the alignment (or lack of alignment) between the
professional development experiences they have had and what they need.
Have everyone return to their seats and use Slides 2C-18, 19, and 20 to
review the TIMSS findings on professional development and begin thinking
about different professional learning strategies. Refer to the table at the end
of the Module 2C handout packet entitled “Strategies for Professional Learn-
ing ” (pgs. 388-389) and point out how the different professional develop-
ment strategies there are focused on different purposes, such as practicing
teaching and reflection. U.S. teachers have fewer of these types of profes-
sional development than types focused on creating awareness and building
new knowledge.

2C4
“The Secret of Trapezes”
(30 minutes)

Next, let participants know that they are going to look at one example that
shows how Japanese teachers reflect deeply on and refine their teaching.
The recommended video, “The Secret of Trapezes,” is not from TIMSS but
does provide a glimpse of collegial learning in Japan. Tell participants they
will see a Japanese science lesson. In it, the teacher’s colleagues are visiting
to observe the class and gather data on the teacher’s practice. Ask partici-
pants to view the tape as if they were one of the teachers visiting the class-
room. Ask them to focus their viewing on the lesson—how it is structured,
what seems to work, and what needs improvement.

After the viewing, ask for general reactions to the professional development
approach participants saw in the video. What do they think are the purposes
of this type of professional learning? Write up the reactions using Slide 2C-
21. Then ask what they saw and what the teacher who is teaching and the
teachers who are observing could be learning from their collaboration. Next,
ask participants to reflect on their own school or setting. How do they get
feedback on their lessons? How might they use this practice to increase
collegiality and improve their own teaching?

* Summarize while using Slides 2C-22 and 2C-23.

GLOBAL PERSPECTIVES FOR LOCAL ACTION: PROFESSIONAL DEVELOPMENT GUIDE
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2C.5
Issues for Further Reflection and Dialogue
(30 minutes)

* In groups of four, ask participants to reflect on the questions on Slide 2C-24
and to generate ideas for improving teacher learning. Have the groups report
out and, if needed, show Slide 2C-25 to expand the ideas they had for action.

* Wrap up: Ask participants to write about an insight that they gained and an
action that they intend to take (Slide 2C-26) drawing upon the ideas gener-
ated in this session. Ask for participants to share a few insights and ideas
with the whole group.

* Point out that although this module concluded with a consideration of action
that can be taken, Module 3 contains a process for developing an action plan
that should be completed before the improvement efforts can begin. Are
there members of the group who are interested in moving to Module 37?
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Agenda

Collegiality and Professional Development of Teachers

What Do We Mean by School Support Systems:

Brief Overview Lecture
Issues for Further Reflection and Dialogue

Overview of Goals and Agenda
“The Secret of Trapezes”

Copyright © National Academy of Sciences. All rights reserved.

2C-3



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide

http://lwww.nap.edu/catalog/9723.html

¥-0¢

[OOUDS JO 1IN0 puk Ul Y10q ‘SIUIPNIS PUB SIAYILI] JO SOAI]
3uruIed] premo) sjuared pue ‘Sjuapnis ‘SIAYORI) JO SOpMINY
3UIyord) JO UOISSaJoId AU presmo) sapmmy

SIoyoed) Jo 1oddns pue uoneredaig

&310ddx YN 9Y) Ul SWI)SAS
j10ddns [00YIS AQ UBIUI dM OP JBYAA

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

Data about
School Support Systems

Cultural Influences on Teaching

20 P
- g
& = =
o (a ] o p—
- Q bt
n T <
O O =
g 4 -
S 3 3

=
- - op
[ ] [ ) [ ] [ ]

Copyright © National Academy of Sciences. All rights reserved.

2C-5



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

Japan

U.S.

L]

Planning  Administrative

Tasks

@
t =%
= 8
<) =
s
=9 £
8; 27,
— O
= >
< 2 £ 2
@'5 @S%
S S 592
oﬂ& 7
258
L5
S v o v o »n o
N AN AN - - OO O

YOOM [00YOS/SINOH 9FLIOAY

Copyright © National Academy of Sciences. All rights reserved.

From: Science Achievement in the Middle School Years

2C-6



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

240
Japan

184
Germany

%

Work Year of Teachers

W
O
=
<
his
% N
— b5
=
o v
)
-]
- - - o - -
) - ) - )
@\ @\ — —

IeaX /she(

Copyright © National Academy of Sciences. All rights reserved.

From: Global Perspectives for Local Action

2C-7



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

L
7 5 =
o =
L k)
=
>
8 ]
o ’
< :
= 4°
- _
-
S
=

United States

NSO >0 VN T on AN — O

Ae/sInoyH

Copyright © National Academy of Sciences. All rights reserved.

From: Global Perspectives for Local Action

2C-8



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide

http://lwww.nap.edu/catalog/9723.html

6-0¢

SAD2L JOOYIS 2IPPIA] Y] Ul JUUIADIYDY 2OUI1DS WO

JIUOIN
Ae( YAM/SOWIL],  IOYIQ AIOAT  IX/JIM],
KI9AH 1sowy c0)] —A[IUOIN —IJAIN

%0

%01
%0¢
%0¢

]H%ﬁ_

N\

N

uedef B0V

AueuLIon 7///// bOSs
sn %001

SANSBI[[0)) JIY. T, YIM JIJA] OUAA SIdYILIT,
AQ QUING Jysney, s)uapnig 7 uonemndod
JO JUIIIIJ—I)RIOQR[[0)) 0} dWIL],

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide

http://lwww.nap.edu/catalog/9723.html

01-0¢

,JOOyds 1k Suruueld J13y) JO QIOW OP 0) PAAU SIAYILJ) P[NOM IO
MOIZ IZIS SSBD AeIdAR AU) pnom ‘Qrdwexa Joj—aown suruued
JATIBIOQR[[0J IOW SIAYIBI) SUIPIAOId 01 SJJO-9ped) U] I8 1BYA\

L padoueyua 9q
SIQUORI) SuoWE UONeRIOge[[0d 10 sanmuniroddo ay) p[nod Moy

(,SI9YOra) SUOWE UOIBIOGR[[0D 93BINOISIP
JO 93.INOJUI 3UI}AS INOA UL A[NPAYIS A[Iep ) SA0P MOH

MBI J U0 SUIIII[JIY

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

Teacher Learning
Professional Development for New Teachers

Career-long Professional Development

Teacher Preparation
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Purposes of Professional
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Summary
(continued)

In the U.S., teachers engage in more short-term, expert-led

workshops.
development plan and a lighter schedule to support

In Japan, many beginning teachers have a structured
their development.
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Module 2C:
What Does TIMSS Say about School Support Systems?
Handouts

What Does TIMSS Say
about School Support Systems?

School Support

Systems

Curriculum Instruction

Achievement

Goals

* To identify the influences of school support systems on learning

¢ To learn the TIMSS findings on school support systems around
the world

¢ To identify alternatives to current U.S. teacher development

practices

¢ To identify issues for further reflection and dialogue and

possible actions to improve the school support systems in
participants’ own schools, districts, and higher education
institutions

Agenda

¢ Overview of Goals and Agenda

¢ What Do We Mean by School Support Systems:
Brief Overview Lecture

¢ Collegiality and Professional Development of Teachers

¢ “The Secret of Trapezes”

« Issues for Further Reflection and Dialogue

381
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What do we mean by school support

systems in the NRC report?

¢ Preparation and support of teachers

e Attitudes toward the profession of teaching

e Attitudes of teachers, students, and parents toward learning

* Lives of teachers and students, both in and out of school

204

Data about

School Support Systems

¢ Teachers’ Time

¢ Teacher Learning

¢ Cultural Influences on Teaching

¢ Student Attitudes

Time Science Teachers

Spend on Various Tasks
f;,‘ 3.0 ‘ s,
i 25 l:l Japan
£ 20
% 1.5
% 1.0
;':,‘D 0.5
2 ‘ ‘ ‘

00 Preparing  Reading and  Planning ~ Administrative
or Grading Grading Lessons Tasks
Tests Student Work by Self
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Time to Collaborate—Percent of

Population 2 Students Taught Science by
Teachers Who Met with Their Colleagues
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Reflecting on Practice

¢ How does the daily schedule in your setting encourage or
discourage collaboration among teachers?

* How could the opportunities for collaboration among teachers
be enhanced?

*  What are the trade-offs to providing teachers more collaborative
planning time—for example, would the average class size grow
or would teachers need to do more of their planning at school?

2010

Teacher Learning

¢ Teacher Preparation

* Professional Development for New Teachers

¢ Career-long Professional Development

Purposes of Professional Development

¢ Create Awareness

¢ Build Knowledge

¢ Translate Knowledge into Practice

¢ Practice Teaching

¢ Reflect on Practice

012
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Professional Development for New Teachers

U.s.
expects beginning teachers to take on immediately
the same duties and schedules as their more experienced peers,

typically without formal assistance.

Japan

assigns a mentor and requires additional study for
first-year teachers.

Germany
requires all new teachers to participate in a two-year, field-based
student teaching experience.

From: Global

Professional Development

Japan

locates professional development close to the classroom

and regards teachers as primary resources.

U.S.

teachers are “only peripherally aware” of approaches to
professional development that grow out of practice
and that allow them to “study and improve

their own practice.”

2019

In Japan,
some teachers engage in mandatory professional development

away from their school in the sixth, tenth, and twentieth years.

In the U.S,,

teachers’ formal opportunities for professional growth
are infrequent. Teachers get little guidance about
particular paths of study or career development.

From: Global Perspectives for Local Action
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Purposes of Professional
Learning Strategies

Summary

* Teacher learning at the pre-service, novice, and experienced
teacher levels varies widely.

¢ Japanese professional development emphasizes the
improvement of teaching lessons and the teacher as a resource.

e Teachers in Japan learn from one another through mentorship
and teacher-run study groups.

Summary

(continued)

¢ Inthe U.S,, teachers engage in more short-term, expert-led

workshops.

¢ InJapan, many beginning teachers have a structured

development plan and a lighter schedule to support
their development.
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Reflecting on Practice

* How are new teachers inducted in your setting? Who is involved,
and what is involved? To what end?

« To what extent is professional development relevant, focused, and
coherent? What are the focal areas, methods, and content, and how

are these aligned with learning goals?

* How is teacher development organized across the career of a teacher?
‘What kinds of opportunities exist for what kinds of learning?

* Do teachers engage in collaborative learning through teacher-led
study groups, examination of student work, or videotaped classroom
lessons? How could you increase collaborative learning?

2024

Implications for Action for

Teacher Learning

¢ Create opportunities for teachers to collaborate.

¢ Recognize teacher expertise.

« Provide opportunities for teachers to share what they know with
each other.

¢ Assign mentors for beginning teachers and provide time for

mentoring.

¢ Have teachers create individual professional development plans.

2025

Wrap Up

An insight you have gained.

An action you intend to take.
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Module 3:
Global Perspectives for Local Action Planning

OVERVIEW

Modules 1 and 2 of this guide provide formats for workshop sessions. Module
3 is different because it is designed to provide guidance and structure for action
planning. It is for use by local teams conducting inquiry and action planning re-
garding mathematics and/or science education in individual schools or school dis-
tricts based on the TIMSS findings. Working with this module will provide these
teams with a framework for continuous improvement of their mathematics and/or
science program (a process that often requires many years).

Facilitators may use the Module 3 materials to assist local teams or local teams
may use the materials without a facilitator. If local teams use Module 3 without a
facilitator, it is essential that team members have a good grasp of the information in
Modules 1 and 2 of this guide and of the information provided in the National
Research Council (NRC) report, Global Perspectives for Local Action (see “Re-
sources”). This will ensure that the teams have the background needed to make
good decisions during the action planning process.

If groups from different schools and districts are working through Module 3
together, it is recommended that facilitators be used to ensure ample representation
from each different school or district and to permit meaningful planning focused
on individual sites.

Module 3 has two parts: Part A, which will help teams set up a process for their
investigations and action planning, and Part B, which will help teams begin to
execute the process.

391
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Part A:
The Inquiry and Action-Planning Process

The NRC’s Global Perspectives for Local Action report is, at its core, a call to
teachers, educational administrators, higher education staff, and the interested pub-
lic to use the TIMSS findings to examine their own practices and the results of
these practices more closely and consciously. It invites these audiences to inquire
into their own curriculum, teaching, and school practices and to think about and
plan actions they could take to address problems and improve student learning.
Where school and district planning, accreditation, and improvement teams already
exist, Module 3 can help these teams employ the TIMSS findings to plan improve-
ments in mathematics and science curricula, instruction, and school culture.

Module 3 contains

* Vignettes of schools that are using TIMSS to improve mathematics and sci-

ence education;

* Ideas for how to get started with action planning;

* An eight-stage inquiry process, along with examples and forms; and

* Planning templates for achievement, curriculum, instruction, and school

support systems that include a summary of relevant TIMSS data, possible
questions and data sources for inquiring into practice, and ideas for action
planning.

Several school districts around the country are using TIMSS as a springboard
for reflection and action to improve mathematics and science education. Lessons
can be drawn from an urban school in Paterson, New Jersey, schools involved in
the First in the World Consortium in Chicago’s northern suburbs, and the Lake
Shore School District in Michigan. The vignettes on pgs. 393—-397 from these sites
offer some images of actions others around the country could take to improve their
local mathematics and science education.
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TIMSS-INSPIRED LEARNING IN AN URBAN SCHOOL—
MIMICRY OR DEEP CHANGE?

“Last year the book did the thinking. This year we did the thinking.” That’s
how one eighth-grader recently described the change in how she is learning math-
ematics at the Paterson School #2 in Paterson, New Jersey. What you might see in
her classroom are students grappling with complex mathematical problems, pre-
senting solutions, and discussing their solution methods, while the teacher ana-
lyzes errors. That approach builds on what students know, develops their thinking,
and drives home the major concept of the lesson. Students are highly engaged and
are communicating with each other about mathematics. The level of mathematics
is a good half-year ahead of what it used to be.

The rigor and structure of eighth-grade mathematics lessons at Paterson School #2
closely resemble typical Japanese lessons. That is not an accident. For the last two
years, a group of the school’s teachers, with the full support and active participation of
the principal, have undertaken careful study of TIMSS. This has led them to examine
closely their own beliefs about teaching mathematics, to conduct action research into
classroom practice, and to change dramatically their approach to instruction.

Although some observers have mistaken a class of Paterson School #2 eighth-
graders for a class of gifted and talented students, the class is, in fact, composed of
regular students from a historically poor-performing, urban school where 98% of
students qualify for free lunch, 30% are bilingual, and virtually 100% are Latino,
African-American, or Bengali. What has made the difference is that the teachers
have been transforming the way they teach mathematics with TIMSS as the cata-
lyst. Coinciding with these changes has been a 20% jump in the school’s state
mathematics test scores.

It all began in the spring of 1997, when Dr. Frank Smith from Columbia Uni-
versity presented a three-day TIMSS workshop to the district, which included show-
ing the TIMSS videotapes of eighth-grade mathematics classrooms in Japan, Ger-
many, and the U.S. One eighth-grade mathematics teacher was hooked
immediately. “I read everything about TIMSS and constructivist teaching that 1
could get my hands on. Then I started to think we could teach more the way the
Japanese did, so I tried it. I gave my students interesting problems to solve instead
of presenting them with information. The lessons worked out incredibly well, *
Bill Jackson explains.

Since then, with funding for summer curriculum work arranged by principal
Lynn Liptak, eighth-grade mathematics teachers have developed 100 “Japanese-
style” lessons. “What’s amazing,” says Jackson, “is that the students took to the
lessons immediately. Not that things went perfectly. They didn’t. But we started
seeing them do some very sophisticated mathematics.”

TIMSS researcher James Hiebert agreed when he recently viewed videos of
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Jackson’s classrooms. “Perhaps the strongest impression is of students seriously
engaging in thinking and reasoning mathematically, a surprising rare phenom-
enon in American classrooms.”

Paterson staff admit that their lessons began as mimicry, but they don’t think
that is necessarily bad. “Of course, real change is not just a matter of simplisti-
cally imitating steps,” comments Lynn Liptak. “But it is important to start some-
where, even if it is simplistic, initially.”

What began as mimicry has grown into something much deeper—at the level of
changing teachers’ beliefs about teaching and learning mathematics. What’s more,
their TIMSS-inspired lessons have given rise to ongoing professional development
for the entire staff. For example, eighth-grade teachers meet weekly with the prin-
cipal to discuss how their lessons are going, to study relevant research, and to
“polish the stone.”

In addition, these teachers are part of a school-wide “Math Study Group,”
where teachers from grades 1-8 and the principal meet regularly to inquire into
teaching and learning mathematics and to examine their own practices and beliefs.
In addition to studying the TIMSS findings and videos, they share videos of each
other’s classes, analyze the assumptions and beliefs that underlie their own prac-
tice, and conduct action research. One action research project involved eighth-
grade students analyzing TIMSS Japanese and U.S. geometry lessons and devel-
oping lessons for lower-grade students using the steps of the Japanese lesson. In
another project, a second-grade teacher divided her students in half and taught
one group using a traditional approach and the other using the Japanese style.
She concluded that both cognitive and linguistic production were more complex
during the Japanese-style lessons.

TIMSS has also inspired school staff to rethink their mathematics curriculum
K-8. “Our curriculum is a mile wide and an inch deep. When we look at how
students learn and how our beliefs and practice have changed, we had to look at
our curriculum. We are moving to fewer topics in more depth,” Liptak explains.

It is no surprise that Paterson School #2 also is looking into Japanese research
lessons, a staff development process through which lessons are continually refined
and honed through teachers observing each other and sharing insights. They are
also tapping many other outside resources, including Columbia University and the
Mid-Atlantic Eisenhower Consortium at Research for Better Schools.

“You can’t take the TIMSS information or the Japanese teaching style and just
implement it without having conversations about what teaching should look like,”
warns Bill Jackson. On the other hand, when study of TIMSS is combined with
collaborative inquiry into teaching and learning and strong administrative sup-
port, the results can be dramatic. Paterson School #2 is living proof.

(For more information, contact Lynn Liptak, Principal, School #2, 22 Passaic
St., Paterson, NJ 07501; Phone: (973) 881-6002; e-mail: lliptak3 @aol.com.)
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FIRST IN THE WORLD CONSORTIUM—
BENCHMARKING WITH TIMSS IN A MULTI-DISTRICT PARTNERSHIP

The First in the World Consortium is not shy about its ambitious agenda. As its
title reflects, the Consortium’s goal is to work together to achieve National Educa-
tion Goal #5: “U.S. students will be first in the world in mathematics and science
achievement.” An outgrowth of a study group of superintendents from Chicago’s
North Shore, the Consortium is a collaboration of 19 school districts, representing
32 elementary schools, 17 middle schools, and 6 high schools in suburban Chi-
cago. By leveraging federal resources and engaging Congressional support, the
Consortium has mounted a well-resourced effort to administer TIMSS student
achievement tests and teacher and student surveys locally to benchmark its schools’
performance against world-class standards. The results are now being used to
create a forum for dialogue with business and government leaders, to inform local
decision-making, and to foster instructional improvement and professional growth.

At the heart of the First in the World initiative are teacher learning networks—
learning communities comprising teachers from each of the Consortium’s school
districts. Seventy-five teachers are now active in four different learning networks:
curriculum standards, models of instruction, assessment, and technology. Learn-
ing networks are teacher-directed, with their primary purpose being to promote
teachers’ own learning about their focus area. Participants meet monthly to study
TIMSS and local data, access relevant research and resources, and take what they
are learning back to their own schools and classrooms.

Sue Winski, a teacher at the Field Middle School in Northbrook, Illinois, de-
scribes her work with the models of instruction network: “We didn’t just look at
what was happening in other countries. We got into a full examination of our own
practice. For example, in our learning network, we studied the results on home-
work. The Japanese don’t spend a lot of time on homework, but we do. Then I
began to look at the type of homework I was giving. Was it relevant? Challeng-
ing? I've been keeping a journal about my own homework assignments and how
the students react to them.”

Teacher learning networks are supported by the instructional support network,
a group of curriculum and instructional directors who provide technical assis-
tance to the networks, and by staff from the North Central Regional Education
Laboratory (NCREL). In addition to helping to conceptualize and launch the learn-
ing network structure, NCREL and its Midwest Consortium for Mathematics and
Science Education have become active participants in the planning and evaluation
of Consortium activities.

Clearly, not every group of school districts has the resources of the First in the
World Consortium to mount the comprehensive use of TIMSS. Still, the
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Consortium’s work to date provides some valuable lessons: the importance of a
common and coherent vision; the value of collaboration with other school dis-
tricts, universities, research centers, and other partners; the power of data as a
vehicle for inquiry and self-reflection; and the importance of building infrastruc-
tures, such as learning networks, that sustain teacher growth.

(For more information, contact Paul L. Kimmelman, Superintendent, School
District #31, 3131 Techny Rd., Northbrook, IL 60062; Phone (847) 272-6880; e-
mail: Pkimmelm@dist31.k12.il.us.)
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TIMSS SPARKS DISTRICT-BASED CURRICULUM REFORM

Lake Shore Public Schools is a small school district just outside of Detroit— in
the heartland of America’s auto industry. But the district’s approach to education
is far from parochial. The district’s schools are making changes in their curricu-
lum with the benefit of an international perspective.

In collaboration with research scientists from the University of Michigan’s
Center for Human Growth and Development, the district is piloting the “M-Math
Program,” an elementary school mathematics curriculum based on East Asian
approaches to teaching mathematics. The program features well-defined content
in five strands of mathematics (consistent with National Council of Teachers of
Mathematics [NCTM] standards) and laid out so that students can learn and master
concepts systematically and sequentially. It also emphasizes the use of
manipulatives, with an emphasis on student reasoning and discussion. While “M-
Math” contains fewer topics than traditional U.S. mathematics curriculums, stu-
dents are expected to master all the concepts, thereby eliminating repetition from
year to year.

“We looked closely at TIMSS and tried to figure out what it said and what it
didn’t say,” Lake Shore Superintendent John Brackett explains. “Inquiry learn-
ing, introducing students to fewer concepts, and working toward mastery just made
good sense to us. We decided to implement the ‘M-Math Program’ because it had
those features and was an opportunity to do something better for our students, not
because Japan or Singapore scored higher than the U.S.”

Lake Shore administrators were influenced not just by TIMSS but by analysis
of their own students’ mathematics achievement and curriculum. Performance on
mathematics problem solving was unsatisfactory, and the curriculum was not
aligned with state frameworks. “M-Math” is very much in keeping with the state
frameworks and has already produced encouraging achievement results. For
example, students participating in the first-grade pilot test are achieving 95% or
greater mastery on concepts taught.

Lake Shore’s approach to curriculum implementation is to take it slow. The
district started with grade one in one building and is gradually phasing in the
program in grades 1-5, one grade level at a time. Each cohort of teachers will
participate in in-depth professional development, including summer training and
follow-up sessions with University of Michigan staff, to enhance their knowledge
of mathematics and pedagogy within the context of the curriculum. In addition,
teachers will have the opportunity to meet regularly and observe each other’s class-
rooms.

“We’re not just realigning our curriculum,” Brackett summarizes. “We’re
supporting a different way of teaching, a different way of thinking.”

(For more information, contact John R. Brackett, Superintendent, Lake Shore
Public Schools, St. Clair Shores, MI; Phone (810) 285-8480; e-mail:
jbdmlak@moa.net.)
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GETTING STARTED WITH ACTION PLANNING:
THE ACTION-PLANNING TEAM

As illustrated in the vignettes, local sites can take different actions to use TIMSS
to improve mathematics and/or science education. Module 3 provides a process
for local school teams to use to plan the actions that are best for them.

There are several things to consider in using Module 3. First, the team or group
that will engage in the action planning process needs to be identified. Asking
questions about school practices should not be an add-on to existing duties and
responsibilities, however. Rather, it should be viewed as helping to further the
work and planning of existing efforts. Think about what teams or groups your
school or district has in place to make decisions or recommendations about cur-
riculum, professional development, or changes in school programs. Subject area
curriculum groups, accreditation teams, or school-based management groups are a
good place to start. These types of teams are often charged with reviewing and
selecting new curriculum or textbooks, planning professional development pro-
grams for teachers, or making decisions about scheduling and teacher time that
affect school culture. People and teams with these responsibilities would likely
enhance their effectiveness by investigating the questions that TIMSS raises.

THE INQUIRY PROCESS

The following eight-stage Inquiry Process will guide you as you use TIMSS to
inquire into the practices in your setting. Use it to guide your action-planning
group through each of the stages.

The cycle includes

Learn about

/ TIMSS \

Monitor Results Consider the Implications
of TIMSS for Your
Own School or District

Plan for Action Find a Focus
for Inquiry
Identify a Problem Collect Data
\ Analyze /
the Data

In the section that follows, each of these stages in the Inquiry Process is de-
scribed, and examples are given. Part B provides templates of forms that can used
during each stage’s activities.

398 GLOBAL PERSPECTIVES FOR LOCAL ACTION: PROFESSIONAL DEVELOPMENT GUIDE

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

Learn about

/ TIMSS \

Monitor Results Consider the Implications
of TIMSS for Your
Own School or District

\

Plan for Action Find a Focus
\ for Inquiry
Identify a Problem Collect Data
\ Analyze /
the Data

Stage 1—Learn about TIMSS

The first step in using TIMSS as a catalyst for reflection and improvement of
the teaching and learning of mathematics and science is learning about the TIMSS
findings. At this stage, it is important to go beyond TIMSS “sound bites” to begin
to understand the study in all of its richness and complexity. TIMSS does not
provide us with simple answers to complex problems but, rather, offers us the
benefit of an international perspective from which to view our own practice. Be-
fore your action teams can think about TIMSS implications for their own work,
they need to know what TIMSS says and what it doesn’t say.

Everyone who is involved in the planning team should learn the materials found
in Modules 1 and 2A, 2B, and 2C of this guide and read the NRC report referred to
in the introduction of this module. Learning about TIMSS can take a variety of
forms. You can

* Organize several sessions for the planning team to work through the infor-
mation in Modules 1 and 2A, 2B, and 2C to give team members the back-
ground they need to use the TIMSS findings to study their own practices;

e Form a TIMSS study group to delve more deeply into specific aspects of
TIMSS, such as the curriculum or instruction findings. Read and discuss
Global Perspectives for Local Action and other reports on TIMSS referenced
in the “Resources” section of this guide; and

* View and discuss the TIMSS Videotape Study, which focuses on different
questions about instruction and content (refer to the Moderator’s Guide to
Eighth-Grade Mathematics Lessons: United States, Japan, and Germany
[U.S. DoEd., 1997d] listed in the “Resources” section of this guide).

Consider what other key audiences you need to educate about TIMSS to build
support for your improvement efforts, including parents, school board members,
and other members of the school community. Offer a Module 1 session to help
these key audiences learn more about TIMSS and support your efforts.

MODULE 3: GLOBAL PERSPECTIVES FOR LOCAL ACTION PLANNING 399

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide
http://lwww.nap.edu/catalog/9723.html

Learn about

/ TIMSS \

Monitor Results Consider the Implications
of TIMSS for Your
Own School or District

\

Plan for Action Find a Focus
\ for Inquiry
Identify a Problem Collect Data
\ Analyze /
the Data

Stage 2—Consider the Implications of TIMSS for
Your Own School or District

As your action-planning team learns more about TIMSS, keep bringing the
conversation back to your own school or district. At this stage, your planning team
can engage in open-ended exploration about what the TIMSS findings mean for
you, reflecting on questions such as

* How do TIMSS achievement findings compare with our students’ achieve-

ment? Do we share some of the same strengths and weaknesses?

* What are the leverage points for improving student learning in mathematics

and science in our school or district?

* Do any of the curriculum findings raise questions about our curriculum?

* Do the video study findings make us aware of teaching practices we may not

have noticed?

* How can we strengthen the systems of support in our setting?

The questions embedded in the NRC report offer useful prompts for reflection
and dialogue. In addition, Modules 1 and 2 provide opportunities for generating
further thinking and discussion about the implications of TIMSS for the work of
your team.

Once your action team has explored TIMSS findings and implications for its
work, the team may be eager to take action. But the last thing the authors of the
NRC report want is for schools or districts to leap to action based on TIMSS with-
out thoughtful analysis and planning. Instead, action teams are urged to make a
commitment to more rigorous inquiry into their own practices, using data to target
local problems and to guide local action planning.
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Learn about

/v TIMSS

Monitor Results Consider the Implications
of TIMSS for Your
Own School or District

Plan for Action Find a Focus
for Inquiry
Identify a Problem Collect Data
\ Analyze /
the Data

Stage 3—Find a Focus for Inquiry

Once the team has made a commitment to inquire into local mathematics and
science practice, the next step is to find a focus. The NRC report emphasizes how
interconnected curriculum, instruction, and school support systems are and that
they alone are not the only influences on student achievement. Yet, it is impossible
to move full throttle ahead in all of these areas at the same time. While keeping in
mind the many other factors at play, the team will need to make a decision about
where to start. So, where to begin the inquiry?

To guide your team’s decision, consider the following:

* What student learning data do you already have? What do they tell you

about priority needs and problem areas?

* What improvement efforts in curriculum, instruction, or school support sys-

tems are already underway that you can build on?

* What are areas of high concern among staff, students, parents? What focus is

most likely to mobilize support for change?

* What do you already know about strengths and weaknesses in curriculum,

instruction, and school support structures that suggest priorities?

* What are you most curious about? Excited about?

* What is manageable right now given your available resources?

Example

Focus

We want to investigate the coherence and focus of our mathematics cur-
riculum.
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Learn about

/ TIMSS \

Monitor Results Consider the Implications
of TIMSS for Your
Own School or District

Plan for Action Find a Focus
\ for Inquiry
Identify a Problem Collect Data
\ Analyze /
the Data

Stage 4—Collect Data

Once the team has chosen a focus, members are ready to start thinking about
data collection. TIMSS reinforces the importance of using sound, reliable data to
guide decision-making. Data are as useful for local improvement efforts as they
are for international comparisons or national policy-making. Thoughtful investiga-
tion of local practice has several purposes:

* To understand better a problem or practice before rushing to “fix it”;

* To base decisions on quality information rather than on assumptions or

speculation;

* To uncover issues or problem areas that might otherwise have gone

unnoticed;

* To build support for change; and

* To monitor the results of an improvement effort.

Data can be defined quite broadly. They are not only achievement results but
also include teacher and student survey results, curriculum analyses, videotapes of
classrooms, and many other potential sources of information. Whether you use
data for the purposes of international comparisons or for local improvement, it is
important to examine student learning in the context of the many factors that influ-
ence it, including curriculum, instruction, and school support systems. Without
understanding the interplay of these factors, it is easy for school systems and/or
individual schools to fall into the trap of quick fixes and bandwagon solutions that
fail to produce results for students.

Using the template sets in Part B of this module, you can investigate each one
of the areas highlighted in NRC report: student achievement, curriculum, instruc-
tion, and school support systems. For each area, a template set is provided that
includes

* A summary of relevant TIMSS findings;

» Possible questions for you to investigate;

* Possible sources of data and tools for collecting them; and

* Possible actions you can take.
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Following the template set for the team’s area of focus, develop a plan for your

data collection as follows:

* Review the possible questions in your area of focus (see the sample below);

* Check the questions that you are most interested in investigating;

* Record your questions and the possible data sources in the first two columns
of the Data Collection Plan form included in Part B of this module (see also
Columns 1 and 2 of the sample Data Collection Plan below); and

* Finalize your plans for data collection by determining who is going to do
what by when (see also Columns 3 and 4 of the sample Data Collection Plan

below.)
Example
Data Collection Plan: Curriculum
What Do Who Will
We Want How Will Collect
to Find Out? We Find Out? the Data? By When?
How connected | Map the existing Teachers October 15
our science curriculum by from each
curriculum is identifying grade grade level
levels where major and
topics are addressed, | science
K—12. Determine curriculum
where the prerequisite| committee
knowledge for each
topic is introduced.
How much Survey Curriculum | November 15
time is spent Teachers’ committee
on science Schedules
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Learn about

/ TIMSS \

Monitor Results Consider the Implications
of TIMSS for Your
Own School or District

Plan for Action Find a Focus
for Inquiry
Identify a Problem Collect Data
\ Analyze /
the Data

Stage 5S—Analyze the Data

After you have collected data, the next step is to figure out what they tell you.
Working with your team to guide your analysis, ask yourselves:

* What important points seem to emerge?

* What patterns or trends are we noticing?

* What seems surprising?

* What else do we need to know?

* What conclusions can we draw?

* What additional evidence do we need to validate our conclusions?

* How do these results compare with our own standards or goals? With TIMSS

results?

* How can these data inform our decision-making?

Additional resources for interpreting data are listed in the “Resources” section
of this guide. Write up the key ideas or results from your preliminary analysis. See
the example below.

Example

Data Analysis: Curriculum

Our investigation tells us that

* QOur curriculum includes 27 topics in eighth-grade mathematics. Many
topics, including algebra and geometry, are taught for one or two weeks.

 Eighth-grade students perform poorly in mathematics, especially in alge-
bra, geometry, and problem solving.

Tip: Be careful not to jump to conclusions. Initial data analysis often raises more
questions than it answers. Be prepared to dig deeper into the questions you have,
the data available, and the data still needed before deciding on a course of action.
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Learn about

/ TIMSS \

Monitor Results Consider the Implications
of TIMSS for Your
Own School or District

Plan for Action Find a Focus
for Inquiry
Identify a Problem Collect Data
\ Analyze /
the Data

Stage 6—Identify a Problem

Careful data analysis often will lead to clarity about a problem. Improvement
teams have found that taking the time to craft a problem statement, such as in the
example below, helps them crystallize their conclusions and pave the way for action
planning. Clarity about the problem is the first step to finding a solution.

Example

Problem Statement: Curriculum

Describe the problem: Our eighth-grade students perform poorly in math-
ematics assessments, especially in problem solving, algebra, and geometry.
Who is affected? Our students in eighth grade, especially those who are
not taking algebra.

What do you think is causing the problem? What evidence do you have?
Our curriculum in grades 5-8 covers too many topics too superficially and
does not emphasize problem solving, geometry, or algebra. This is based
on our curriculum analysis and our analysis of student work.

What are your goals for improvement? We want our eighth-grade stu-
dents to improve their performance in algebra, geometry, and mathematics
problem solving. We want to bring more focus to our curriculum, empha-
sizing understanding of algebraic and geometric concepts and multi-step
problem solving skills.

Tip: 1t is important that goals for improvement be S.M.A.R.T.: specific, measur-
able, attainable, related to student learning, and time-bound.
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Learn about

/v TIMSS

Monitor Results Consider the Implications
of TIMSS for Your
Own School or District

\

Plan for Action Find a Focus
for Inquiry
Identify a Problem Collect Data
\ Analyze /
the Data

Stage 7—Plan for Action

Planning for action entails deciding on a solution to the problem you have
defined and translating that solution into action steps. When deciding on a solu-
tion, it is important to cast the net broadly first and to consider a wide range of
possibilities. For example,

* What have other schools or districts in the U.S. done to solve this problem?

* What does the research literature say about this issue?

* What can we learn from high-achieving TIMSS countries?

* What can we imagine as ideal solutions?

The following example lists actions that could be taken to improve curriculum.
The template sets in Part B of this module list other possible actions to consider in the
other areas of TIMSS—student achievement, instruction, and school support systems.
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Example
Stage 7—Plan for Action
Goals Actions Timeline Person Responsible | Accountability
What actions do you | When will the How will you know

What do you want
to accomplish?

want to take to
address the problem?

different actions
take place?

Who will be
responsible?

that you have been
successful?

Increase student
achievement in
science by
implementing a
more focused and
connected
curriculum.

Draft a K-12 science
curriculum framework
based on the NSES
that shows grade
levels at which topics
are introduced and
when a learner

needs mastery.

Review instructional
materials currently in
use to identify those
that support the
framework, plus grade
levels and topics
where new materials
are needed.

August-October

Summer

Science Curriculum
Committee

Teams of teachers
from each grade level

Draft framework
completed and
presented to
administrators,
teachers, and the
community for their
review. Revised draft,
reflecting the standards
and stakeholder input,
is approved by the
School Board (Spring).

Results presented to
Science Curriculum
Committee, and plan
for selecting new
instructional materials
approved (Fall).

Once the team has generated a number of possible solutions, members will
need to home in on the best one based on the team’s own criteria. Clearly, avail-
able resources will need to be considered. Consider other criteria that will enter
into the decision.

After you have decided on a solution, the next challenge is to figure out how to
implement it. Careful planning, including action goals, steps to reach those goals,
clear lines of responsibilities, and deadlines, can help ensure follow-through and
eventual success. Also make sure that the team coordinates its plans with other
ongoing initiatives, such as textbook selection committees or staff development
plans (see the Plan for Action form near the end of Part B, on pg. 438).
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Learn about

/ TIMSS \

Monitor Results Consider the Implications
of TIMSS for Your
Own School or District

\

Find a Focus
for Inquiry

/

Identify a Problem Collect Data

\ Analyze /

the Data

Plan for Action

Stage 8—Monitor Results

One important feature that distinguishes data-driven initiatives from others is
the careful monitoring of results. How many times do school districts undertake
programs and never stop to find out if they have achieved what was intended? The
hallmark of a good action plan is measurable indicators of success. If you set goals
that are specific, measurable, attainable, related to student learning, and time-
bound (S.M.A.R.T.), monitoring will be easier.

It is important to check the indicators periodically to make sure that you are on
the right track or to help you identify roadblocks or new problems to solve along
the way. Committing to a monitoring plan is one way to help ensure that this
important function does not get lost in the flurry of action. A Plan for Monitoring
form is included in Part B of this module (see pg. 439).

Example
Stage 8-Plan for Monitoring*
Data collection How will data be
(How? When? How will data be reported and
Goals Indicators By whom?) analyzed? disseminated?
Increase student Students increase Middle grade teachers | Improvement team Prepare a report and

achievement in
algebra, geometry,
and problem
solving.

performance on tests
and demonstrate more
in-depth understanding
of mathematics.

Students are engaged
in problem solving,
and algebraic thinking
in the classroom.

will submit results of
standardized tests and
teacher-made tests and
assessments designed
to measure higher-level
problem solving
ability.

Improvement team
classroom observations

will compare
achievement results
to prior year data
and compile
observation and
teacher report data.

presentation for

stakeholders:

* Middle grades
teachers’ study group

« Parents of middle
grade students

* School
administrators

Data used to decide
next steps on
curriculum changes.

*Adapted with permission from Using Data—Getting Results: Collaborative Inquiry for School-Based Mathematics and Science Reform, by Nancy Love (TERC, 1999).
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Part B:
Template Sets

This section of Module 3 provides sets of templates for action-planning teams
to use to guide their inquiry into the four areas addressed in the TIMSS report.
Each set begins on the page number indicated below:

* Template Set 1: Inquiring into Student Achievement, page 411

* Template Set 2: Inquiring into Curriculum, page 416

* Template Set 3: Inquiring into Instruction, page 423

* Template Set 4: Inquiring into School Support Systems, page 431
Masters for the “Plan for Action” and “Plan for Monitoring™ charts, which are
referred to in each of the template sets, are on pages 438 and 439.
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TEMPLATE SET 1: INQUIRING INTO STUDENT ACHIEVEMENT

Stage 1—Learn about TIMSS

Summary of U.S. TIMSS Achievement Findings

e The U.S. starts strong but falls further and further behind.

* By high school, the U.S. is at or near the bottom.

* Top U.S. students in Population 1 are above the international average in
science but slightly below in mathematics.

* Top U.S. students in Population 2 are above the international average in
science but below in mathematics.
(See footnote 5 on page 11 for information about the scores of top U.S.

students in Population 3.)

Stage 2—Consider Implications for Your Own School or District

What do these findings mean for us?
What are our school’s or district’s strengths and weaknesses?
How can we improve student learning?

Stage 3—Find a Focus for Inquiry

Focus

TEMPLATE SET 1: INQUIRING INTO STUDENT ACHIEVEMENT 411
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Stage 4—Collect Data

First, consider what questions you want to ask and what data sources you will
use. See the possible questions and data sources below. Then develop a plan. See

the Data Collection Plan form on pg. 413.

Student Achievement

Possible Questions

Data Sources

How well do our students perform
in mathematics and science?
What topics or skills do we do
well in? Poorly in? How do
these coincide with what is
emphasized in our curriculum?
Are the tests we use or parts of
them aligned with our standards?

What gaps exist in achievement
among racial, gender, or
socioeconomic groups? Do some
students have less opportunity to
learn mathematics and science
than others do?

How do our results compare with
the U.S. TIMSS results? How
well do our students do on
specific TIMSS items (include
the performance items)?

What specific improvements in
student learning do we hope to

achieve?

Our questions:

National Assessment of Educational
Progress (NAEP)

National standardized tests (i.e.,
CTBS, Iowa, SATs...)

State assessments

District or school assessments
Performance assessments—student
work

National Science Education Standards,
NCTM Standards

TIMSS sample assessment questions
TIMSS U.S. achievement results

Disaggregated achievement and
course enrollment data

TIMSS released items, TIMSS
performance items

412
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Tips:

1. Disaggregation is separating data by useful categories. Wherever possible,
disaggregate student achievement data by race, gender, socioeconomic status,
school, grade, topic, and skill area.

2. It is important to consider multiple measures in examining student achieve-
ment, including single-response, open-ended response, and performance
assessments.

3. Consider administering some of the TIMSS sample items to your students.

Stage 5—Analyze the Data

Data Analysis: Student Achievement

What important points seem to emerge?

What patterns or trends are we noticing?

What seems surprising?

What else do we need to know?

‘What conclusions can we draw?

‘What additional evidence do we need to validate our conclusions?

How do these results compare with our school’s or district’s standards or
goals? With TIMSS results?

How can these data inform our decision-making?
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Stage 6—Identify a Problem

Use a Problem Statement form, like the one below.

Problem Statement: Student Achievement

Describe the problem:

Who is affected?

What do you think is causing the problem? What evidence do you have?

What are your goals for improvement?

Stage 7—Plan for Action
See the Actions to Consider, below, and the Plan for Action form on pg. 438.

Actions to Consider for Improving Student Achievement

Inquire into curriculum, teaching, or school support systems to identify key
problem areas linked with student achievement and plan for improvement.

Tip: It is important that goals for improvement be S.M.A.R.T.: specific, measur-
able, attainable, related to student learning, and time-bound.

Stage 8—Monitor Results
See the Plan for Monitoring form on pg. 439.
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TEMPLATE SET 2: INQUIRING INTO CURRICULUM

Stage 1—Learn about TIMSS

Summary of U.S. TIMSS Curriculum Findings

¢ Curriculum matters.
¢ U.S. mathematics and science curricula lack focus and coherence.

Stage 2—Consider Implications for Your Own School or District

What do these findings mean for us?

How focused and coherent is our curriculum?

How much time do students spend learning? Mathematics? Science?

What are our tracking practices? Do all students have the opportunity to
learn challenging mathematics and science?

How can we improve the mathematics and science curricula?

Stage 3—Find a Focus for Inquiry

Focus
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First, consider what questions you want to ask and what data sources you want

to use. See the possible questions and data sources below. Then develop a plan. See
the Data Collection Plan form on pg. 419.

Curriculum

Possible Questions

Data Sources

How well aligned is our
curriculum with the appropriate
national, state, or local standards?
To what extent does it encourage
students to study topics in depth?

How well do our students achieve
in a given course or grade level?
Are data available similar to the
achievement data in Exhibits 5.7-
5.10 in Facing the Consequences?

How many mathematics and
science topics do we intend to
cover each year in our schools?
How many do we cover each year
in our schools?

How does the number of topics
covered compare with averages
from the U.S. and other countries?

What connections among topics
exist within your curriculum
framework? How are those
connections made explicit to
students from year to year, over
the year, from topic to topic, from
lesson to lesson, and within a
single lesson? Should connections
be made more explicit, and, if

s0, how?

National Science Education
Standards, Benchmarks for Science
Literacy, NCTM Standards, state
standards, and local standards, if
applicable.

Facing the Consequences: Using
TIMSS for a Closer Look at U.S.
Mathematics and Science Education
(Schmidt et al., 1999)

Local student achievement data

Curriculum and teacher survey

TIMSS curriculum findings

See Designing Mathematics or
Science Curriculum Programs:

A Guide to Using Mathematics and
Science Education Standards
(NRC, 1999b)
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How much time do students spend Schedule, teacher and student surveys
on mathematics and science in our
schools?

How does the percentage of Local data, TIMSS and national data
students in our secondary schools

who take mathematics and science

compare with the percentage in

other U.S. schools or schools in

other countries?

Do we have different expectations  Participation levels in different
for mathematics and science courses, review of tracking and
learning for different groups of grouping practices

students? If so, are they justified?

What are they based on? How

early in a student’s study of

mathematics and science do these

expectations appear? What are

our tracking practices?

Are there differences in Disaggregate local performance data
achievement among students of by gender, race, and ethnicity
different genders, races, and

ethnicity? Does our district or

school show any patterns of

performance?

Do our students have different Disaggregate data by mathematics
levels of achievement on different and science topic and skill (higher
topics? Is there a pattern across reasoningvs. skills) (See Facing the
the grade levels for any Consequences, Exhibits 5.1-5.4
mathematics or science topic, [Schmidt et al., 1999])

such as the low achievement in
physical science by U.S. students
in TIMSS?

Our questions:
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Stage 5—Analyze Data

Data Analysis: Curriculum

What important points seem to emerge?

What patterns or trends are we noticing?

What seems surprising?

What else do we need to know?

What conclusions can we draw?

What additional evidence do we need to validate our conclusions?

How do these results compare with our school’s or district’s standards or
goals? With the TIMSS results?

How can these data inform our decision-making?
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Stage 6—Identify a Problem

Use a Problem Statement form, like the one below.

Problem Statement: Curriculum

Describe the problem:

Who is affected?

What do you think is causing the problem? What evidence do you have?

What are your goals for improvement?
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Stage 7—Plan for Action

See the Actions to Consider, below, and the Plan for Action form on pg. 438.

Actions to Consider for Improving Curriculum

* Bring faculty and parents together to discuss their expectations for
student performance in mathematics and science. Present data on the
content of the curriculum and how it connects. Seek to build a shared
commitment to high expectations for learning.

* Find ways to point out explicitly to students the connections among
curricular ideas by making concrete statements that connect current ideas
or activities with those in other parts of the lesson or in previous lessons.

* Develop a K-12 curriculum framework. See the NRC publication,
Designing Mathematics or Science Curriculum Programs: A Guide for
Using Mathematics and Science Education Standards (NRC, 1999b).
Identify when a learner needs mastery and prior knowledge to under-
stand a topic and make sure this mastery is developed earlier in the
curriculum. Identify the number of topics and connections between topics
in the curriculum. Note when topics are reviewed and make decisions
about where review should occur.

Stage 8—Monitor Results
See the Plan for Monitoring form on pg. 439.
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TEMPLATE SET 3: INQUIRING INTO INSTRUCTION

Stage 1—Learn about TIMSS

Summary of the TIMSS Findings about U.S. Lessons

They demand less mathematical reasoning.

They emphasize routine procedures over inventing something new.
They use more class time for homework than in Japan or Germany.
They use tests more than other countries.

Stage 2—Consider Implications for Your Own School or District

What do these findings mean for us?
How can our mathematics and science teaching be improved?

Stage 3—Find a Focus for Inquiry

Focus

TEMPLATE SET 3: INQUIRING INTO INSTRUCTION 423

Copyright © National Academy of Sciences. All rights reserved.



Global Perspectives for Local Action: Using TIMSS to Improve U.S. Mathematics and Science Education, Professional Development Guide

http://lwww.nap.edu/catalog/9723.html

Stage 4—Collect Data

First, consider what questions you want to ask and what data sources you will
use. See the possible questions and data sources below. Then develop a plan. See

the Data Collection Plan form on pg. 427.

Instruction

Possible Questions

Data Sources

To what extent are teachers using
instructional practices that are
consistent with the NCTM
standards for teaching or the
National Science Education
Standards for teaching?

To what extent are students doing
computation versus multi-step
problems?

To what extent are teachers
stating versus developing
concepts?

To what extent are students using
complex reasoning?

How much freedom are students
given to explore their own
solution methods to problems?

National Science Education

Standards (NRC, 1996) and the

NCTM Professional Standards for

Teaching Mathematics (NCTM,

1991)

Use survey questions and data from:

* TIMSS Teacher Survey on
Pedagogy (Part of the IEA Third
International Mathematics and
Science Study, Teacher
Questionnaire [Science]
Section D: Pedagogical Approach)

* National Assessment of
Educational Progress
questionnaires

e Horizon Research, Inc., “Science
and Mathematics Education
Studies” [surveys]

Classroom observations
Classroom videos

Student surveys

Sample tests, quizzes, homework

424
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How much time do students spend
practicing routines versus solving
challenging problems?

How much class time is devoted
to homework?

How much homework is given?
What kind of homework is given?

To what extent does time spent
working on homework during
lessons extend students’
understanding?

How frequently do teachers give
tests or quizzes?

To what extent do tests or quizzes
reinforce a deeper understanding
of mathematics or science?

What types of items are included
on tests: one right answer; open
ended; projects or performances?

To what extent do standardized
tests influence what and how we
teach?

How are computers, calculators,
and other technologies currently
being used?

Who makes decisions about
curriculum and instruction?

What are the goals of the lessons
as reflected in the teaching
practices?

Use survey questions and data from:

TIMSS Teacher Survey on
Pedagogy (Part of the IEA Third
International Mathematics and
Science Study, Teacher
Questionnaire [Science]

Section D: Pedagogical Approach)
National Assessment of
Educational Progress
questionnaires

Horizon Research, Inc., “Science
and Mathematics Education
Studies” [surveys

Classroom observation
Classroom videos

Student surveys

Sample tests, quizzes, homework
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What beliefs about teaching and
learning underlie our instructional
practices?

How do teachers view and handle
frustration and confusion in the
classroom? To what extent do
teachers take advantage of students’
confusion to deepen learning?

What are the discrepancies between
what we say we believe about
teaching and what we do?

What are our “scripts” for teaching
mathematics and science?

To what extent are our “scripts”
compatible with our goals for
improving mathematics and science
education?

Our questions:
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Stage 5—Analyze Data

Data Analysis: Instruction

What important points seem to emerge?

What patterns or trends are we noticing?

What seems surprising?

What else do we need to know?

‘What conclusions can we draw?

‘What additional evidence do we need to validate our conclusions?

How do these results compare with our own school’s or district’s standards
or goals? With the TIMSS results?

How can these data inform our decision-making?
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Stage 6—Identify a Problem

Use a Problem Statement form, like the one below.

Problem Statement: Instruction

Describe the problem:

Who is affected?

What do you think is causing the problem? What evidence do you have?

What are your goals for improvement?

Stage 7—Plan for Action

See the Actions to Consider, below, and the Plan for Action form on pg.438.

Actions to Consider for Improving Instruction

* Create opportunities for teachers to watch and discuss TIMSS and other
classroom videos together.

* Create opportunities for teachers to reflect on their practice, such as
through case discussion or study groups.

* Give students more opportunity to struggle with problems.

* Increase emphasis on thinking; decrease emphasis on skill acquisition.

* Support teachers in becoming more comfortable with students’
frustration and confusion and in using these as tools for learning.

* Create opportunities to explore beliefs that underlie approaches to teach-
ing and contradictions between espoused beliefs and actual practices.
 Shift the locus of control for decision-making about curriculum and

instruction to those with educational expertise.
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Stage 8—Monitor Results
See the Plan for Monitoring form on pg. 439.
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TEMPLATE SET 4: INQUIRING INTO SCHOOL SUPPORT SYSTEMS

Stage 1—Learn about TIMSS

Summary of the TIMSS Findings about School Support Systems

» Japanese teachers have more opportunity to discuss teaching with other
teachers than U.S. teachers do.

 Time for U.S. teachers to collaborate decreases from 4t to 8 grade.

» Japanese students watch as much TV as U.S. students do.

e U.S. student attitudes toward mathematics and science decline from 4t
to 8 grade.

* Teachers in the U.S. engage in more short-term, expert-led workshops.

Stage 2—Consider Implications for Your Own School or District

What do these findings mean for us?

How can we improve professional development in our school or district to
support learning?

What are the opportunities for teacher collaboration?

What are parents’ and students’ attitudes toward mathematics and science?

Stage 3—Find a Focus for Inquiry

Focus
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Stage 4—Collect Data

First, consider what questions you want to ask and what data sources you want
to use. See the possible questions and data sources below. Then develop a plan. See

the Data Collection Plan form on pg. 434.

School Support Systems

Possible Questions

Data Sources

How does the daily schedule
encourage or discourage
collaboration among teachers?
What opportunities are provided
during the workday for teachers
to engage in professional
development and collaboration?

What are the trade-offs to
providing teachers more
collaborative planning time—
for example, would the average
class size grow or would teachers
need to do more of their planning
at school?

How are new teachers inducted?
Who and what is involved, and to
what end?

What supports are in place for
new teachers? Who provides it
and what takes place?

To what extent is professional
development relevant, focused,
and coherent? What are the focal
areas, methods and content, and
how are they aligned with
learning goals? How is teacher
development organized across the
career of a teacher? What kinds
of opportunities exist for what
kinds of learning? What features
support this?

Analyze schedule; interview teachers

Analyze projected enrollments and
current class size; interview or
survey teachers

Review district policies and
interview principals and new
teachers and mentors (if relevant)

Review professional development
plan; interview staff development or
curriculum coordinators; and map
professional development programs
the district has had for the past year

432
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To what extent do teachers engage Teacher interviews
in collaborative learning through

teacher-led study groups,

examination of student work or

videotaped classroom lessons?

How could we increase the

incidence of such collaboration?

What factor promotes community  Interviews or surveys
and collegiality among teachers in

our school(s)? What inhibits it?

What supports autonomy in

teachers, and what inhibits it?

How does the physical Interviews or surveys
environment and schedule of our

school(s) contribute to the

teaching culture? What changes

would teachers and other staff

like to see in the environment or

schedule to increase collegiality?

What do the students in our Student and parent survey
school(s) believe about their

achievement and interest in

mathematics and science?

Are actions consistent with their Student, parent, and teacher survey
beliefs?

How do beliefs compare with Survey and achievement data
performance?

Our questions:
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Stage S—Analyze Data

Data Analysis: School Support Systems

What important points seem to emerge?

What patterns or trends are we noticing?

What seems surprising?

What else do we need to know?

‘What conclusions can we draw?

‘What additional evidence do we need to validate our conclusions?

How do these results compare with our school’s or district’s standards or
goals? With the TIMSS results?

How can these data inform our decision-making?
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Stage 6—Identify a Problem

Use a Problem Statement form, like the one below.

Problem Statement: School Support Systems

Describe the problem:

Who is affected?

What do you think is causing the problem? What evidence do you have?

What are your goals for improvement?
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Stage 7—Plan for Action

See the Actions to Consider, below, and the Plan for Action form on pg. 438.

Actions to Consider for Improving School Support Systems

* Examine the schedule to find more time for teachers. Consider combin-
ing classes and having teachers pair for duties (e.g., lunch and recess
together) to create more time for them to share ideas.

* Create a common workspace for teachers with comfortable chairs and
desks as well as resources to encourage collaboration and for use in plan-
ning lessons and meeting informally.

» Establish a culture for sharing expertise, e.g., use faculty meeting and
professional development time for teachers to present cases of teaching
or lessons and gain input from colleagues.

* Be explicit about the decisions teachers are expected to make and the
areas in which they should be autonomous.

* Assign mentors for beginning teachers and release mentor and beginning
teachers from some duties to provide time for mentoring.

* Have teachers create individual professional development plans that are
tied to learning goals, and recognize milestones when they are reached.

» Keep students interested in mathematics and science by relating them to
students’ real lives.

* Encourage all students to take mathematics and science courses every
year.

* Engage students in examining contradictions between what they believe
(e.g., hard work is needed to do well in mathematics and science) versus
what they do (e.g., reject in-depth projects or schoolwork that requires
substantial effort).

Stage 8—Monitor Results
See the Plan for Monitoring on pg. 439.
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