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Evaluation and Capacity Building to Improve
Precollege Science and Mathematics Achievement in the U.S.
10 CRF, Part 605

Technical Progress Report: June - December 1992

The National Center for Improving Science Education has undertaken three kinds of activity
to achieve the evaluation goals for DOE’s Precollege Programs. They are to:

1. develop means to determine program quality and determine what works best under
which circumstances;

2. develop the means to determine the contribution of DOE precollege programs to both
teacher enhancement and student achievement;

3. provide evaluation designs and instruments and reports of program quality and impact,
and

4. strengthen both DOE’s and the Labs’ capacity to do both short-term and long-term
planning as well as deliver effective programs and evaluation.

The activities underway to achieve these goals are:

1. program profiling;
2. impact assessment; and
3. technical assistance and networking.

Progress in these activities is described below.

The Center’s evaluation project has several features that set it apart from many evaluation
design initiatives. First, it uses a collaborative process among the Center, DOE, and the
precollege program personnel of the Labs. Second, the project is ongoing in that
collaboration among the three constituencies will continue throughout the four years of the
program, and the evaluation work itself will be ongoing far beyond the end of the four years.
Third, the work is gmergent. The uniqueness of the process of collaborative, ongoing
evaluation design and capacity-building combined with the unique capacities of the Labs
mean that unanticipated issues emerge from time to time that stimulate adjustments to the
initial program design. Finally, this is a learning-oriented project, in that it seeks new
understandings about effective practice as well as new strategies with which to evaluate it.
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Progress during first 6 months
Milestone 1: Classification of Goals and OQutcomes

For the project to meet its goals, the variety of Lab precollege programs needed to be
grouped into program types, to be treated in sequence over a three-year period rather than
simultaneously. Thus during Year 1, 1992-1993, Teacher Research Participation and
Teacher Development Programs are the focus of program profiling and impact assessment; in
1993-1994 Systemic Programs and Student Focused Programs and in 1994-1995 Special
Programs will be profiled and an impact assessment conducted.

Milestone 2: Profiling Programs

In Year 1 templates based on research and exemplary practice were developed for Teacher
Research Participation and Teacher Development programs. The templates were tested
during site visits to four Teacher Research Participation programs during July and August
1992 and to five Teacher Development programs between July and December 1992.

Based on the site visits, the Center staff revised the Teacher Research Participation template,
wrote summary reports to the individual Labs where site visits occurred, and completed a
summary report and Practice Profile of Teacher Research Participation Programs for DOE
submitted November 1992 (Appendix B).

A similar process for Teacher Development Programs is almost complete. The template has
been revised based on site visits to date and input from the Labs during evaluation/technical
assistance meetings. Reports will be submitted to the Labs site-visited and a summary will
be submitted to DOE by April 1993.

Draft templates for Systemic and Student Focused programs will be ready by the May
evaluation/technical assistance meeting for review (see attached calendar Appendix A).

All Lab staff received training in the purposes of profiling programs and the process of
profiling their own programs. A completed draft Teacher Research Participation template
was submitted by each Lab in December 1992 and a report from each Lab will be completed
by February 6, 1993. A compilation of these profiles, constituting a summary of Teacher
Research Participation Programs, will be submitted to DOE 26 March 1993.

A parallel process for Teacher Development Programs will be completed by 1 May 1993.
Milestone 3: Impact Assessment
The design of the Impact Assessment began with the co-development of indicators by Lab

and Center staff for Teacher Research Participation programs and continued through the
summer of 1992,



Survey instruments, focus group and individual interview protocols, product assessment
protocols, anecdotal formats, and case study design are currently all in development in
readiness for piloting the impact assessment of Teacher Research Participation programs in
1993-1994 (Appendix C).

A series of anecdotes on Teacher Research Participation programs were compiled in October
1992 (Appendix D).

Consistent with the collaborative, ongoing, learning nature of the overall evaluation project,
the impact assessment design has involved Lab precollege program staff throughout its
development. The agendas for the technical assistance evaluation reflect this collaboration
(Appendix A).

Milestone 4: Product Development
Input into DOE’s report to OMB was submitted upon request.

Two program templates have been developed for Teacher Research Participation and Teacher
Development Programs (Appendix B).

A Profiling Guide will be in draft form for the March evaluation/technical assistance meeting
and the guide will be completed by 1 June 1993. Components of this guide have been
developed for evaluation/technical assistance meetings throughout Year 1.

Evaluation instruments and guidelines will be continually developed, drafts submitted for
review by the Labs and DOE, and revisions made.

A draft survey of Teacher Research Participation Programs and Impact Assessment Design
may be found in Appendix C.

The Center has created a set of viewgraphs intended for use by DOE, the Center, and Labs
as we describe and share our work (Appendix F)."

Milestone 5: Technical Assistance and Quality Control

Five evaluation/technical assistance and networking meetings have been held. The meeting
agendas reflect the content and process of these meetings (Appendix A).

The collaborative development and implementation of the Profiling and Impact Assessment
procedures and instruments have focused on Teacher Research Participation and Teacher
Development programs during the Year 1 meetings to date.

Lab and DOE staff development has occurred in many arenas. Lab staff have learned the
purposes and procedures for profiling programs, collecting anecdotes, conducting focus



groups and open-ended interviews, and conducting case studies. They have had opportunities
to ask questions and hear explanations. For example, they learned how to choose the sample
size for teacher interviews and the rationale for control groups not being part of the impact
assessment. The Survey Group consisting of Lab staff and convened by the Center has
assisted in the design of the survey instruments to be used in Teacher Research Participation
Programs.

The evaluation/technical assistance meetings have provided opportunities for networking and
co-development among the Lab precollege staff, the Center, and DOE. At these meetings
individual assistance sessions have been held for Lab staff, as requested, to address
implementation and evaluation questions. An important intention of the evaluation/technical
assistance meetings is to build a community of inquiry.

Because this is a collaborative endeavor and we are charting new territories, unexpected
issues arise. For example, the need to clarify and articulate the goals for Teacher Research
Participation programs became evident in the process of profiling programs during our site
visits and technical assistance meetings. The experience of resolving this issue
collaboratively served as a case study for dealing productively with unanticipated events.

Changes and Adjustments

Undoubtedly one of the strengths of a collaborative, ongoing learning process for developing
an evaluation design is that the products, processes, and capacities that result will increase
the probability of program improvement. When evaluation design occurs simultaneously
with staff development and networking, and when one monitors the learning process of the
constituencies, adjustments need to occur in timelines set before the process began.

The attached timeline reflects changes from the original proposal but does not differ from the
revised timeline in effect when DOE made its report to OMB. For example, it was decided
to develop templates and begin the impact assessment for only two programs, Teacher
Research and Teacher Development, in Year One -- a prudent decision in our judgment, now
that we have experienced seven months of the process. The development of the template,
site visits, revisions, and staff development in the profiling process has resulted in more
effective and relevant templates and greater capacity for Lab staff to do their own profiling.

The site visit testing of the practice profiles precipitated a critical discussion of the goals for
Teacher Research Participation programs. Discrepant points of view and opinions regarding
goals between DOE and the Labs and among the Labs themselves were revealed by the
profiling process. Clarification, which occurred over a period of months, had implications
for the impact assessment as well as for the design of Teacher Research Participation
Programs. A likely outcome of the melding of profiling, impact assessment design, and
technical assistance will be clearer goals that are widely shared, program design or redesign
that supports these goals, and outcomes that better match goals. In a less collaborative
process, new goals mandated from above without technical support or staff development

0 0 00 AR



might have had less beneficial results (e.g., staff dissatisfaction, uneven attention to program
design or revision, fewer benefits for teachers and their students).

It became clear that Lab precollege program staff benefitted more from technical assistance
when they were "ready" to assimilate specific substance or content. For example, a breakout
session on asking open-ended questions was more relevant once the Labs had begun the
profiling process and were faced with either interviewing teachers themselves or selecting
and training someone else to collect the profiling data.

The Impact Assessment Design for Teacher Research Participation programs required some
adjustments as the issue of goals was resolved and as issues that arose in the development of
Surveys were dealt with (e.g., can a single survey be used for Teacher Research and Teacher
Development programs?). We found ourselves developing a new Teacher Research
Participation Survey based on the redefined goals. The survey will require a pilot test, and
revisions will be based on the results of the pilot test.

Timelines also have been modified to accommodate schedules of programs. For example,
Teacher Research Participation case studies cannot begin until after the spring selection
process, and follow-up components cannot be concluded until at least a year later when we
revisit the classrooms to note changes that may have resulted from a research =xperience.
Site visits to Teacher Development programs (e.g., TOPS, Chicago Science Explorers) only
can occur when the training or programs occur. Many programs that focus on teachers occur
during the summer, thus profiling and pieces of impact assessment must await the summer
months.

Bimonthly evaluation and technical assistance meetings challenge Center staff and our
collaborators to do the between-meeting work which includes producing an agenda book and
getting the books out in a timely fashion. Center staff are continuing to address this
problem.

This fascinating and important project in which we are engaged has no end of possibilities.
We must keep an eye on what can be snvisioned as a transparent and flexible wrapping that
defines the volume and shape of our work. We can see through to many possible additional
projects or activities that we could enfold -- some small, some large. While our work can
adapt in response to our findings to some extent as the project unfolds, we are constrained by
definition and by budget. Good communication and clarity will continue to help us define
what is enveloped by this research grant and what worthy pursuits will require additional
support.
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APPENDIX A:

Evaluation/Technical Assistance
Meeting Calendar

Agendas

Attendance Lists



CALENDAR

Evaluation/Technical Assistance Meetings

Year 1
3-4 June 1992 Task Group; Washington DC
25-26 June 1992 Washington, DC
9-10 September 1992 Oak Ridge, Tennessee
10-11 November 1992 Berkeley, California
13-14 January 1993 Santa Fe, New Mexico
31 March 1993 Kansas City, Missouri

25-26 May 1993 Chicago, Illinois



Precollege Task Group Meeting National Cuater for Improving Science Education

AGENDA
DEPARTMENT OF ENERGY
PRECOLLEGE TASK GROUP MEETING
3-4 June 1992
Wednesday, 3 June
8:30 AM. Welcome and Introduction Tab 1

8:45 AM. Agenda ané Goals of Meeting
Senta Raizen anc Susan Loucks-Horsley

Major Features of the Evaluation and Capability Tabs 2 & 3
Buliding Effort .
Senta Raizen and Susan Loucks—Horsley

Discussion
9:45 AM. Roles and Responsibilities
Discussion
10:20 AM. Break
10:45 A.M. Lab Evaluation Goals and Activities
Senta Raizen and Susan Loucks-Horsley
Participants

11:30 AM. DoE/Laboratory Precollege Education: Program Goals
and Strategies

Fermi Lab Summary Tab 4
Marjorie Bardeen

NSTA Work Group Summaries Tab 5
Judith Kaye

12:15 P.M. Lunch
1:15 PM. Identifying Program Types
Matching Specific Programs to Program Types
Participants

2:15 P.M. Criteria for Selecting Program Types
Participants

3:.00 PM. Break

34 June 1992 1



Precollege Task Group Meeting National Center for Improving Science Education

3:15 P.M. Preliminary Selection of Programs
Group A: Teacher Programs
Group B: Student Programs

4:15 P.M. Reports from Groups A and B

Discussion

5:15 PM. Evaluation of the Day
Participants

5:30 P.M. Adjourn

Thursday, 4 June

8:30 AM. Agenda Review
Senta Raizen

8:45 AM. Potential Indicators Tab 6
General Discussion
- 9:15 AM. Group A: Indicators for Student Programs

Group B: Indicators for Teach?r Programs

10:15 AM. Break

10:30 AM. Reports from Groups Aand B
Discussion

11:30 AM. Lunch

12:30 A M. Lab Technical Assistance Needs
Participants

1:00 P.M. Technical Assistance and Networking Meetings
Susan Loucks-Horsley

1:45 P.M. Planning for June 25-26 Meeting
Senta Raizen and Participants

2:15 PM. Evaluation of Meeting
Participants

2:30 PM. Adjourn

3-4 June 1992 2



Precollege Task Group
June 3-4, 1992
DoE Headquarters

| sam Bowen, ANL SB
Dlanne Carroll, PPPL DC
Barbara Darr, NCISE BD

I Marge Dwyer, DoE MD

I Gene Jones, EM/SAIC GJ
Charlotte Young, EM/ANL () 4
John Whitley, EM/Sandia JWw
Talitha Giffford, DoE TG
Marvin Gross, Fernald MG

J Irene Hays, PNL IH
Judith Kaye, LANL JK
Susan Loucks-Horsley, NCISE SLH

[ Joan Miler, AWU ™M |

| Linda Cain, ORAU/ORISE wc |
John Ortman, DoE JO

Senta A. Raizen, NCISE

Observers:

Cassie Andrews-Wellers, DoE 6/3,4
l Cindy Mussick, DoE 6/3,4 J
Tom Squires, AWU 6/3



DOE -~ Precollege Evaluation Meeting National Center for Improving Science Education

AGENDA

DEPARTMENT OF ENERGY
PRECOLLEGE EVALUATION MEETING

25-26 JUNE 1992

Thursday, 25 June
8:30 AM. Welceme and Introduction Tab 1
8:45 AM. Agenda and Goals of Meeting
Senta A. Raizen
Major Features of Evaluation Tabs 2,3
and Capacity Building Effort
Susan Loucks—-Horsley
9:30 A M. The Scientific Approach to
Science Education
John Whitley
10:00 AM. Task Greup Recommendations: Tab 4,5
Program Types and Programs
Marge Bardeen
Discussion
10:45 AM. Break
11:00 AM. Profiling Programs: Overview Tab 6
Susan Loucks—-Horsley
11:30 A M. Template Development Tab 7
Group A:
Teacher Development Programs
Group B:
Teacher Research Participation Programs
12:15 PM. Lunch

75=26 June 1992 1



DOE - Precollege Evaluation Meeting National Center for Improving Science Education

Friday, 26 June

8:30 AM.

8:45 AM.

9:00 AM.

9:30 AM.

11:00 AM.

11:45 AM.

12:30 PM.

Agenda Review
Senta Raizen

Indicators and Impact Assessment Tab 8
Senta Raizen

Task Group Work Regarding Indicators Tab 9
Judith Kaye
Linda Cain

Group A.
Indicators for Teacher Development Programs

Group B:
Indicators for Teacher Research Participation

[Break during Group Work]

Reports from Groups A and B

Discussion

* Topical Discussion Groups

(What we're doing, what we know,
what our issues and needs are)

Group A:  Surveys

Group B:  Case Studies

Group C:  What Works and What Doesn't Work:
Programs for elementary school
teachers (or participants' choice)

Group D:  What Work and What Doesn't Work:
Parent and community involvement

(or participants' choice)

Group E: Partnerships

2526 June 1992



DOE - Precollege Evaluation Meeting National Center for Improving Science Education

1:15 PM. Group Work, Continued

2:15 PM. Reports from Groups A and B
Discussion

3:15SPM. Break

3:30 P.M. Topical Discussion Groups

(What we're doing, what we know,
what our issues and needs are)

Group A: Surveys

Group B:  Case Studics

Group C:  What Works and What Doesn't Work:
Programs for elementary school
teachers (or participants' choice)

Group D:  What Work and What Doesn't Work:
Parent and community involvement

(or participants' choice)

Group E: Partnerships

4:45 PM Reports from Topical Groups
5:15 P.M. Evaluation of the Day
5:30 PM. Adjournment

25=26 June 1992 2
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1:30 PM. Reports from Topical Groups
Discussion
2:00 PM. Evaluation/Technical Assistance Meetings Tab 10

Decisions of Task Group

2:45 PM. Break

3:00 PM. Roles and Responsibilities Tab 11
Susan Loucks-Horsley

3:30 P.M. Next Steps for Summer Work

4:00 P.M. Evaluation of Meeting

4:15 PM. Adjournment

25-26 June 1992 4



Evaluation Technical Assistance Meeting

June 25 and 26,

1992

washington, DC

Marjorie Bardeen

Program Directorx

Fermilab

Pine Street and Kirk Road
Betavia, IL 60510

(708)840-2031, FAX (708)840-2500

Diane Carroll

BEead of Science Fducation
Princeton Plasma Physics Lab
US 1 North, Receiving 3
Princeton, NJ 08543

(609)243-2017, FAX (609)243-2160

Phil Coyle

Principal Laboratory Associate Director
Lewrence Livermore National Laboratory
P.0. Box 808

Livermore, CA 94550

(510)423-3177, FAX

Jeff Estes

Science Education Center
Pacific Northwest Laboratory
902 Battelle Blvd. K1-66
Richland, WA 99352
(509)375-2820, FAX (509)375-2576

Thomas Gadsen
ssC Education Office

nducting Super Collider
2550 Avenue, MS 2071, Bldg- 4
Dallas, TX 75237
(214)708-1091, FAX

Lab

(214)708-0000

Connie Hargrave
Educational Coordinator
Ames Laboratory
Iowa State Univ.,
ames, IA 50011
(515)294-5287, FAX (515)294-62006

108 Office & Lab Bldg

Linda Cain

Project Director
ORISE

112 Badger Road
oak Ridge, TN 37831

(615)576-6220, FAX (615)576-0202

Tiajuana Cochnauer

Idaho Field Office

785 DOE Place, MS 1214
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AGENDA
DEPARTMENT OF ENERGY
PRECOLLEGE EVALUATION/TECHNICAL ASSISTANCE MEETING

15-16 SEPTEMBER 1992

Tuesday, 15 September

8:30 AM. Welcome and Introductions
8:45 AM. Meeting Goals and Agenda Tab 1
Refresher and Update of Evaluation Tab 1

and Capacity Building Effort

9:00 AM. Training in Profiling of : Tab 2
Teacher Research Participation Programs

12:00 P.M. Lunch
Presentation by Staff of ORNL Program

1:15 PM. Indicators and Impact Assessment of Tab 3
Teacher Research Participation Programs

1:45 PM. Discussion of Indicators
Group A: Are These the Right Ones?

Group B: How Would They Differ for
Teacher Development Programs?

Group C: Criteria for Selection of
Teacher Research Participation Programs

Group D: Is the Core Vs. Lab-Specific
Distinction Workable?

2:45 P.M. Break

15-16 September 1992 ) 1
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3:00 P.M.

3:30 PM.

4:30 P.M.

5:00 P.M.

Groups Report Out

Tapical Discussion Groups : Tab 4
(Topics of Evaluation Methodology)

Group A: Survey Work Group

Group B: Use of Anecdotes in Evaluation

[Each lab should be sure one person attends

this group over the course of the two days,

since an assignment will accompany the discussion.]
Group C: Teachers as Partners in Evaluation
Discussion Group Highlights

Evaluation of the Day

Adjourn

Individual Consultations

Wednesday, 16 September

8:00 AM.

8:30 AM.

9:00 AM.

10:00 A M.

10:15 AM.

Optional Presession: Briefing on National Projects

Review of Results from Day 1 Evaluation and
Agenda Review

Resource Review

Template Development Tab 5
Group A: Systemic Programs

Groups B and C: Student-Focused Programs

Break

Groups Report Out

15-16 September 1992 ‘ . . . 2
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10:45 AM. Topical Discussion Groups Tab 4
Group A: Use of Anecdotes in Evaluation
Group B: Teachers as Partners in Evaluation
Group C: Lab Programs as Models for
Student Learning Approaches: Elementary
Group D: Lab Programs as Models for
Student Learning Approaches: Secondary
11:45 AM. Group Report Out
12:00 P.M. Lunch
Presentation by Staff of ORISE Program
1:15 PM. Presentation of Consensus on Roles and Tab 6
Responsibilities
1:30 P.M. Next Steps Tab 7
Review of Schedule for Evaluation/Technical
Assistance Meetings
1:45 P.M. Small Group Discussions (with Product) of the Tab 8
Unique DOE Lab Roie in Education
2:30 PM. Groups Report Out
2:45 P.M. Wrap Up and Evaluation
3:00 P.M. Adjourn
Individual Consultations
|
'15-16 September 1992 3
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Oak Ridge, Tennessee

Highlights and Key Decisions

Session I: Profiling of Teacher Research Participation Programs

This session introduced the Teacher Research Participation template and prepared participants
to use it to profile their own programs. Using procedures outlined in Agenda Book Tab 2, Labs
are to complete draft profiles and send to Susan Loucks-Horsley for feedback by 1 December,
and complete the process by 31 January (Guidelines passed out at the meeting outlined "report"”
required from the Labs).

The template is in final draft form and Labs can proceed with their profiling. However, some
key points of the discussion may lead to revision:

(1)  As Labs use the Teacher Research Participation template, they should note its:

o flexibility: does the template allow for individual differences among the
Labs?

o language: does the language clearly designate responsibility; does the
language reflect an attitude of teacher as an active participant in all
respects?

(2)  National Science Center staff will review the template and consider including:
o teacher selection: what is best practice?
o evaluation as a regular part of any program

(3)  Follow-up continues to be a major issue that needs to be addressed by HQ and the Labs.
What finally appears in the template will depend upon decisions HQ/Labs make about
goals and therefore the design of follow-up activities.

After a presentation of the report of pilot profiling of teacher research participation programs,
participants were invited to comment on the written report (Tab 2) to Sally Crissman by 1
October. (See Appendix A for List of Burning Questions and Answers assembled from this
session.)



Session II:  Indicators of Teacher Research Participation Programs

Four groups discussed different aspects of the indicators recommended for use in the Agenda
Book (Tab 3).

Group A:  Indicators: Are these the right ones?

Highlights of this group’s discussion included the recommendation that outcome
goals be used when designing indicators.

Generally agreed upon outcome goals were to include:

1. renew and revitalize teacher participants;

2. increase teachers’ awareness and understanding of current science
and technology;

3. increase teachers’ awareness and knowledge of the research
process;

4, enhance teachers’ leadership skills in science and math education;

5. maintain connections with scientists;

6. transfer by teachers of their increased knowledge (scientific and

technical, research process, career possibilities) to the classroom.
Outcome goals mentioned frequently but without total consensus are:
1. increase teachers’ knowledge of DOE and the Lab system;
2. increase teachers’ knowledge of career opportunities in technical
fields.

Outcome goals of particular interest that remain problematic are:

1. help accomplish a task useful to the mentor’s group (outcome goal
for some mentors);
2. increase science knowledge and performance of the students of

participating teachers (DOE HQ).

On the indicators themselves, the group recommended that rather than dividing
indicators into high/med/low, they should either be included or not included.
Indicators for teacher research participation programs would be: attitudes toward
teaching and science; scientific and technical knowledge; understanding of
research process; leadership in science and math education; continued contact
with scientists; use of equipment and technology; career awareness; understanding
of DOE and the Labs; science content derived from the Lab experience;
instructional practices acquired within the eight-week experience; and instructional
practices used in the classroom after the eight-week experience.



Group B:

Group C:

Differences in indicators for teacher development programs
(See Appendix B)

The group suggested that for the most part indicators be given the same emphasis
(high/low); however, definitions are important (e.g., which attitudes are
indicators).  Teacher research participation programs are aimed at more
experienced teachers while teacher development programs include beginners,
experts, and those who fall in between. In each case indicators should take into
account the stage of the developing teacher. For example, indictor 3,
understanding the research process, is an indicator thought to be high in the list
of importance for both TRPs and TDPs. However, for the developing teacher,
TDPs should focus on using the teaching/learning process that simulates the
research process (e.g., the National Science Center’s model). If a goal of TDPs
is to develop teacher leadership beyond enabling a person to become a confident,
capable science teacher, then indicators will reflect this goal.

It was pointed out that indicators of effectiveness involving what happens in the
classroom should be looked at for 2-3 years following a DOE program.

Transfer of instructional practices as a medium indicator for TRPs was felt to be
"higher than high" for TDPs.

Criteria for selecting labs for teacher research participation program pilot
impact assessment

The main criterion is that the Labs chosen should be as diverse as possible.
Specifically, and in rank order of importance, the group recommended:

1. 2 single-purpose sites
2 multi-purpose sites, one being a large lab, the other a small kb
2. no more than 2 previously visited labs
3 1 lab with 2 years or less involvement in Teacher Research
Participation Programs
1 lab with 6 years or more involvement

4, 1 lab (at least) in a rural setting
1 lab (at least) in an urban setting )
5. 1 lab with a small number of teacher participants (8-20)

1 lab with more than 50 teacher participants
6. 1 lab (at least) in high minority geographic area (over 40%
minorities)
7. 2 labs with high level of lab investment (lab money plus outside
funding beyond national TRAC money)
1 lab with a mature/established amount of follow-up activities
1 lab with biological science programs
0. 1 lab with returning teachers
1 iab with all new teachers

——.\Om
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Group D:

Is the core vs lab-specific distinction workable?

Yes. However, like Group A, this group wished to do away with the "priority"
designations. Most important were:

attitudes toward teaching and science

scientific and technical knowledge

understanding research process

instructional strategies

(2) leadership and (b) ongoing connection to scientific community

NP WD

Session III: Topical Discussion Groups

Group A:

Group B:

Survey Work Group

This is an ongoing work group whose purpose is to network around the
development and use of surveys by individual Labs and by all Labs. A major
issue that arose was the TRAC application form and possible duplication of
questions on that form and the intake form. The National Science Center has
done a crosswalk of these forms and will come up with recommendations. A
second question addressed the issue of all-purpose survey instruments or separate
instruments for teacher research and teacher development programs. The Center
is working on a recommendation here as well.

The Use of Anecdotes in Evaluation

The Labs are asked to document anecdotes of their impact using the Anecdotal
Data Report Form (send three to five anecdotes to Senta Raizen by 15 October).
There was consensus in the group that the anecdote form be revised.

The reason for collecting anecdotes systematically is two-fold. HQ uses anecdotal
evidence as part of their funding presentations. Secondly, anecdotes serve on-
going program improvement by exemplifying outcomes and helping one to see
emerging patterns. Anecdotes provide a richness and depth to more objective
data.

Session IV: Development of Templates for Future Work

Group A:

Systemic Programs

Labs’ participation in systemic efforts to strengthen science and technology
education was discussed in several groups. The focus was on defining what we
mean by "systemic” and therefore where a Lab program fits in systemic change.
See Appendix C.
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Group B:

Session V:

Group D:

Student Programs

Student-focused programs were discussed as one large group that then broke up
into two smaller groups. The large group recommended using the following
major components for student-focused programs, with the existing template as a
model:

Program Administration

° Student Selection (how do you choose/select?)

. Preparation of students for their course as part of program
development

o The program itself -~ as it is conducted at the lab
Foll ow-up/Tracking

. Program Evaluation

Added Objectives:
° Access for participation of under-represented groups

The large group decided that Program Administration should be the same as in
the existing template (for teacher research participation programs). The group
highlighted the idea that Labs should provide programs connected to Lab activities
(i.e., offer students something they could not get elsewhere). One group (A)
focused on Student Selection, Preparation of Students, and The Program Iiself.
The other group (B) focused on The Program Itself because of its relative
importance, Follow-up/Tracking and Program Evaluation. Because of time
constraints, neither group was able to discuss categories beyond The Program
Itself. See Appendix D for notes on these small-group discussions.

Topical Discussion Groups
Lab Programs as models for student iearning approaches

The group reviewed the NCISE model describing the nature of .acquiring
scientific and technical knowledge and the teaching model that flows from it. It
was suggested that the graphic be revised to show how explanations and solutions
are constantly being tested and the complexity and interrelatedness of each piece
of scientific and technological inquiry.

The unresolved issue of whether teacher research participation programs should
promote transfer (see goals) or should be accountable for transfer was uppermost
in the minds of this group. In either case, it was recommended that materials be
put together such as references on cooperative learning, classroom management,
effective ways to teach questioning and knowing what questions are testable, and
examples of interdisciplinary science and technology curriculum.



Suggestions for ways to promote transfer were:

1. to model "invitations" in meetings or lectures that occur during the
summer;
2, use "alumni/ae" to design transfer activities, lead discussions

during the summer pointing out applications other peers have
made, put together a booklet of their own transfer activities at the
end of the teaching year;

3. point out what part of the scientific process (using the NCISE
model) they are participating in at any point in the eight weeks
(i.e., have participants come to understand and internalize the
process and teaching model); and

4, explore ways "alumni/ae" from a region can network regardless of
which lab they were part of during the summer.

Session VI: Unique Qualities of Labs: Why should they be involved in
education programs?

Participants worked in small groups to generate responses to this question. Three qualities
mentioned most in the groups were:

1.

In addition,

4.

Labs are a resource of highly-educated/trained people in the areas of math,
science, engineering, technology. These people can act as role models and
provide expertise at an applied, practical level.

Labs have state-of-the-art facilities and equipment that can act as research and
technical resources. Such research and technical resources would never be found
in any school setting for a variety of reasons including that some of the
technologies involve work that is usually too risky to do in conventional education
settings.

Labs are engaged in a frontier science and technology. They are a source of new
knowledge, not yet available for students and teachers in most educational
materials.

Labs offer an interdisciplinary approach through interdisciplinary teams and
through addressing national social issues such as environmental clean up.

As a major employer in the areas of science and technology, Labs are a showcase
for career opportunities in the represented fields.

Labs are often located in underserved areas. This makes them a valuable
resource to these communities.

The Labs are an in-place, federally-funded network of scientists and engineers
whose educational mission (attitude and management) encourages volunteerism.



Session VII: November Evaluation/Technical Assistance Meeting

The next meeting will be 10 - 11 November in Berkeley at the Marriott at the marina. Labs are

invited for a special tour and program at the Lawrence Berkeley National Lab on the afternoon
of 9 November.

Agenda items generated include:
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9.
10.
11.

systemic programs -- more thinking about the issues

approaches/strategies for transfer in TRP programs

survey group?

evaluation designs that pick up unintended outcomes

push more on templates -- e.g., when intended doesn’t work or isn’t right
technical assistance on conducting open-ended interviews

overview of 4 years, how to involve others

how to involve Lab staff -- scientists, etc. -- how to carry back information --
develop workshop, overview materials

demonstrate how formative data are being used by DOE

issue of underrepresented -- how are they served by DOE programs?

add to Lexicon

The January 14 - 15 meeting will be held in Santa Fe. Los Alamos Lab will host a half-day
program and tour on the afternoon of the 13th.

Addendum:

Immediate Next Steps for Participants

1 October 1992 Send to Sally comments on DOE HQ Report

1 October 1992 Fax to Marge Unique Qualities Labs make to SME
education

15 October 1992 Send to Senta 3-5 anecdotes on Teacher
Research Participation and Teacher Development

Programs ) %a

1 December 1992  (preferably before) Send to Susan 1 draft profile for
Teacher Research Participation Program for feedback

31 January 1993 Send to Susan final profiles for Teacher Research
Participation Programs



Appendix A

"BURNIN STIONS" ABOUT TRP PROGRAM PROFILING AND
H 'LL. DEAL WITH THEM

Teacher selection: where is it on template? what is best practice? - NCISE will
review template and consider revisions.

What is good follow-up? How to do it? -NCISE and HQ will consider where to
discuss, if it fits in evaluation - needs substantial time to discuss.

Is template sufficiently flexible to allow for individual differences? -we hope so, we
found it so in pilot - we need labs to try it and tell us.

How is the profiling done? - see Guidelines, Tab 2

Some components are unclear as to who is expected to do what - NCISE will review
template and clarify.

Some language in template seems to say teacher can be passive and expect t0
"receive" - needs to also reflect teacher active participation - NCISE will review
template and consider revisions.

How can we help the transfer of the research experience into the classroom? - see
#2.

Should evaluation be part of the profile? Yes - NCISE will add it.



Appendix B
REPORT FROM INDICATOR GROUP B

Difference in Indicators for Teacher lopment Program
Teacher Research Participation (TRP) Teacher Developmen
1. Attitudes - High 1. High - define which attitudes
2. Science and Technical KnoWledge - High 2. Science, big ideas, skills, concepts, attitudes,

habits of mind

3. Understanding Research Process - High 3. Use teaching/learning process that simulates
the research process (e.g., NCISE) - High

know the difference between beginners and experts

4. Leadership and Connections - High 4. High - develop teacher leadership (step
beyond enabling)

will enable through 1-3

Q: is our goal to create teacher leaders? If
yes, indicators will be different

5. Use of Equipment/Technology - getting to 5. Use of equipment/technology - target
know specific equipment he/she works with audience - dependent situation/context -
dependent
6. High priority - getting people in pipeline 6. High priority

7. Understanding of DoE and labs
on a lab-by-lab basis, depending on DoE
efforts at the moment
no difference

Most important is what happens in the next 2 - 3 years.

10. Transfer/Instructional Practices - Medium 10. Higher than high
(high)

gap: transfer support

11. Student Perception of Instructional Practice 11. Low
- Low

12. Student Achievement 12. Short term:
Low for research attitudes

High for outcome sign-up for courses






REPORT FROM SYSTEMIC CHANGE GROUP #2

A "Systemic" Program:

Affects all parts of the system

Long lasting

Widely shared vision of what needs to be happening to kids
Involves all stakeholders

Dynamic ed adaptive

Widely shared vision of needed changes in education and culture
Strong links between components of the system

Problem solving mechanism - management of logistics

REPORT FROM SYSTEMIC PROGRAM GROUP #3

Systemic Definitions:

e ¢ &6 o o & O o

acting as resource/technical assistant

institutionalizing successful programs/practices

alleviating barriers/promoting benefits at "school" level or higher

phase transition - needs a known direction (vision)/end point (effectiveness)
sustainable, evolving/continuous improvement

interdependency

cultural /value changes

integrity of individual parts

"Vision/Plan"

strategies for instruction - examine options at multiple levels in multiple areas (economy,
politics, etc.)

identification of players

reallocation of resources - "break" existing system

rigorous/solid evidence of success/effectiveness

ivme_

-



Models

REPORT FROM SYSTEMIC PROGRAM GROUP #4

Education System

Rethinking

Onions

Roots - potato model, plant model
"boutique” programs

comprehensive

a collection of boutiques is only a wall
systemic

Collaboration Among Partners

all stakeholders, inclusive

partners: people to people

teachers: key

organization to organization; Lab to school
identified clearly

sustained involvement

resources of partners

Effective Networks

possible mechanisms: meetings, newsletter, electronic
need-based

mutually supportive

long-term

#1 Vision-shared

plan: based on clear understanding of system in school district, region,

research/survey/study (the head)
transformational leadership - J.C. - style (the heart)

state -



Appendix D

REPORT FROM GROUP ON STUDENT PROGRAMS

Major Components:

1. Program Administration

2. Student Selection (how do you choose/select)

3. Preparation of students for their course as a part of program development
4, The Program Itself as it is conducted at the Lab

5. Follow-up/Tracking

6. Program Evaluation

Objectives:

o access for/participation of underrepresented groups

Program Development

- does it meet the needs of the target student population? (target, level of ability)

- wherever, whatever it is, program design and implementation must address and be
sensitive to cultural issues

Outcomes

knowledge of content

° understanding of research process
o greater credibility in classroom
Outcomes II '

cognitive and attitudinal changes
career awareness
use of the lab as a resource - because we have appropriate facilities, mission, resources
programs should be as close to our lab as possible
make the best match however it occurs ‘
should be resource effective to some degree
what you put it relative to outcomes
o a student program has to have some connection to the lab somehow
What are the issues?
- either student go to the facility
- or the scientist goes to the kids
° We have to offer student something they could not get elsewhere - e.g., facilities,
scientists



Products

results of research (poster, etc.)
technical expertise (super computer)

The Program Itself: Precollege

program relates to mission and expertise of lab

program connects learners to professional scientists; relates to unique construction;
connections to real life

connections to what’s relevant to students - real-life experience, school curriculum
(relevant to grade level and social experience)

offer hands-on experiences - experiential learning - junior collaborators
collaborative/cooperative learning experiences; team/project work

create an atmosphere where students are constructing knowledge discovering; problem
formulation and solving

definable end product for student

"learning by burning" - see science not as immutable set of facts - valuing unexpected
results

approaches that recognize cultural/ethnic/demographic/economic diversity served

Follow-up/Tracking

repeat experiences

next step of scientific development
curriculum development
newsletters

reinforcing experiences
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National Center for Improving Science Education

PRECOLLEGE EVALUATION/TECHNICAL ASSISTANCE MEETING

AGENDA

DEPARTMENT OF ENERGY

9-11 NOVEMBER 1992

Monday, 9 November
1:00 P.M. - Optional Visit to Lawrence Berkeley National Lab
5:00 P.M.

Tuesday, 10 November

8:00 A.M. Continental Breakfast

8:30 A.M. Welcome and Introductions

8:45 A.M. Meeting Goals and Agenda
Refresher and Update of Evaluation
and Capacity Building Effort

9:00 A.M. Profiling Teacher Research Participation Programs:
Progress and Problems

10:00 A.M. Break

10:15 A.M. Training in Profiling of Teacher Development
Programs: Template, Process, and Questions

12:00 P.M. Lunch

1:00 P.M. Training in Profiling of Teacher Development
Programs, Cont’d

1:30 P.M. Further Work on New Template Development

Groups A - D: Systemic Programs with BASTEC
as an Illustration

Tab 1

Tab 2

Tab 3

Tab 6

9-11 November 1992
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2:45 P.M. Break
3:00 P.M. How DOE is Using Information from the Profiling Activity Tab 4
3:45 P.M. Concurrent Sessions on Profiling Methodology and Use Tab 5
Session A:  Conducting open-ended interviews
Session B:  Orienting staff back home to the evaluation
project and methodologies
Session C:  Survey work group
5:00 P.M. Evaluation of the Day
5:15 P.M. Adjourn
Individual Consultations
Wedn Nov.
Check Out
8:00 A.M. Continental Breakfast
Optional Presession: Update on National Projects
8:30 A.M. Review of Results from Day 1 Evaluation and
Agenda Review
Resource Alert
9:00 A.M. Impact Assessment of Teacher Research Participation Programs: Tab 7
Presentation and Discussion of Design for the Pilot
9:30 A.M. Small Group Discussions of Aspects of the Design

Group A: Discussion of Design
Group B: Questions for Teacher Interviews

Group C: Questions for Teacher Focus Groups

9-11 November 1992
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10:30 A.M.
11:00 A.M,

11:30 A M.

' 12:45 P.M.

1:15 P.M.

1:45 P.M.

2:00 P.M.

Group D: Criteria for Evaluating the Products of
Teacher Participation in the Programs

Groups Report Out
Break and Snack
Concurrent Sessions
Session A:  Conducting open-ended interviews

Session B:  Orienting staff back home to the evaluation
project and methodologies

Session C:  Questions for Mentors and Principals in
Pilot Impact Assessment

Groups Report Out

Next Steps Tab 8

Review of Schedule for Evaluation/Technical
Assistance Meetings

Ideas for Los Alamos Meeting Agenda
Wrap Up and Evaluation
Adjourn

Individual Consultations

9-11 November 199
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10:15 am

10:45 am
11:15 am

11:45 am

12:00 pm

1:00 pm

AGENDA
Profiling Teacher Levelcyment Programs
10 November 1992

Overview
Purpose
Outcomes
Process

Introduction to the Template
Development
Anatomy

Small Group Task
Burning Questions from Groups
How to Conduct Profiling Activity
Overview
Procedures
Assignment

Lunch

A Completed Template: Small Group Task
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DoE Precollege Technical Assistance/Evaluation Meeting
Berkeley, 10-11 November 1992
Meeting Notes

The meeting was held at Berkeley Marina Marriott and attended by 38 people. An optional
tour of Lawrence Berkeley Laboratory took place on 9 November.

Profiling Teacher Research Participation Programs; Progress and Problems

We discussed progress participants had made in profiling their programs and generated the
following questions (with answers):

1.

Q:

A:

>R

Should information be gathered from teachers and mentors from more than
one year?

You want to profile your program as it is right now, so include only those
who participated last year.

Who should actually conduct the interviews? What skills are needed?

The person who collects the data should know the program, be able to
grasp the complexity of the program, but can distill all the information and
then construct a snapshot. The interviewer should be able to ask good
questions, take good notes with attention to detail, be friendly, patient, and
comfortable talking with lots of different kinds of people. The program
coordinator could be an interviewer, but should not be the only one.

How do we deal with the issue of follow-up since it isn’t built into our
programs right now, yet it’s in the template?

Follow-up is part of the template and so we need to have it as part of your
profiles. In the spirit of this methodology, recognize that we know the
importance of follow-up from the literature and best practice. We know
it’s important to the goals of teacher development. Here is where the
unclarity of goals is hanging us up, and so we need to make this part of
our research questions. That means we need to know the extent of follow-
up in all the programs (we learn this through your profiling) and the
impact assessment will pick up the influence of any follow-up that is done
on the achievement of the program’s goals.

There are so many components and items on the template, won’t some of
the most important ones get lost?

It is the role of the interviewer to be sure that doesn’t happen. In an open-
ended interview, the interviewer knows the items of importance, uses open-
ended questions to get at as many of them as possible. In the profiling
interviews, highlight items of importance, be flexible in the interviewing
process, keep your eye on the template, and fill in the missing pieces as
the interview proceeds.
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>R

>R

Is there going to be a further revision of the Teacher Research
Participation template?

Not this year!

What is DoE's intention about how frequently we do profiling?

A program would be profiled as it is being developed, to see if what’s
actually happening is as it is intended, or when changes are made.
Otherwise there is no need to profile every year. Perhaps you would have
a cycle for profiling programs regularly over a period of time, e.g., every
five years, just to check on whether things are as they should be.

There is no component about the "stuff" that teachers take back with them.
Not specifically, but it’s imbedded in items 5d and 6e. Be sure you
capture it there if not elsewhere, and suggest in your report if you think it
should be a more specific component or subcomponent on the checklist.

What is the status of the TRAC goals?

Not yet finalized. HQ has taken suggestions from earlier TA meetings and
is working on consensus. John Ortman, TRAC program manager, will
announce any changes to the goals.

1 December: Draft completed template due to Susan L-H
31 January: Report due to Susan L-H (for outline, see Tab 3,

Reminder:

"Guidelines for Program Profiling")

Training in Profiling Teacher Development Programs

We examined the current draft of the teacher development template and gathered suggestions
for changes. The following questions were identified (with answers):

1.

Q:
A:

Z R

What is a teacher development program?
See definition under Tab 3, "Guidelines for Program Profiling, Addendum,
1 November 1992"

What is meant by "vision" in #1? how do #1 and #2 link?

#1 is meant to depict what the program hopes the teacher will be doing in
the classroom as a result of participation in the program; it is a "vision"
for good science teaching and learning. #2 depicts how the teacher learns
in the program, a vision of good science teacher development. The two
should be parallel.



Recommendations for revisions in the template will be used for another version, to be
completed and shared by mid December. An attempt will be made to make the structure of
the template similar to the one for teacher research participation programs.

We discussed guidelines for profiling and reporting (see Tab 3).

1 February:
15 March:

Reminder:

One completed draft template due to Susan L-H
Report due to Susan L-H

Further Work on Template Development

Three participants from the BASTEC program were invited by LBL to participate with small
groups and discuss BASTEC as an illustration of a systemic program.

DoE’s Use of Profiling Activity

Marge Dwyer listed the following expectations for the Labs:

What are labs accountable for? (1) high quality, effective programs; (2) achievement
in student knowledge and ability -- there is no DoE role in education without these.

When should labs do profiling? (1) when goals change; (2) to assure quality; (3)
when you want to fix something; and (4) to assure that you have fixed something

Profiling does not need to be done every year for every program.

What DoE is doing should always be formative.

The labs, as good scientists, always experimenting, pushing the edge of quality.

Expect rigorous and candid evaluations; honesty on what is not effective and what is;
transfer of evaluation to staff and education partners.

Resource Alert

The following resources were identified as useful and copies made available to participants:

1. “"Improving Science Teaching in Multicultural Settings: A qualitative Study."
Johnson and Kean, Journal of Science Education and Technology, 1(4), 1992.



2.

3.

Madaus et al. report on NSF study of the impact of testing on school districts

National Research Council -- discussion paper for the National Science Standards

Impact Assessment of Teacher Research Participation Programs

An overview of the pilot evaluation design was followed by discussion and feedback. A key
point made by DoE and the National Center was that the pilot was structured to examine the
goals and objectives of the programs as well as the evaluation questions and methodologies.

Future Evaluation/Technical Assistance Meetings

Next is in Santa Fe, 14-15 January, with an optional visit to Los Alamos National Lab the
afternoon of 13 January, 1:00 pm.

Other meetings:

30-31 March (one day Precollege meeting, one day Evaluation/Technical Assistance),
Kansas City at NSTA

25-26 May -- Chicago

Ideas for Los Alamos Agenda:

1.

2.

Session on science standards -- invite Elizabeth Stage

The change process -- what we’re into

Continue template development

Profiling activity: problems and progress

New Mexico initiatives -- small groups -- working in multicultural settings
Goals for teacher development programs

"Dissemination" activities for collaborative evaluation and research: discuss
articles, presentations, other avenues

Reports from DoE and Lab staff on "transfer” of profiling/evaluation in their
other work
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AGENDA

DEPARTMENT OF ENERGY
PRECOLLEGE EVALUATION/TECHNICAL ASSISTANCE MEETING

12-14 January 1993

Tuesday, 12 January

1:00 P.M. - Optional Visit to Los Alamos National Lab
5:00 P.M.

Wednesday, 13 January

8:00 A.M. Continental Breakfast
8:30 A .M. Welcome and Introductions
8:45 A.M. Meeting Goals and Agenda

Refresher and Update of Evaluation
and Capacity Building Effort

9:00 A M. Profiling Teacher Research Participation Programs:
Update, Observations, and Implications for
Program Improvement

10:00 A.M. Break

10:15 A.M. Profiling Teacher Development Programs:
Progress and Problems

11:15 A.M. Further Work on New Template Development:
Consensus Building Using the Pyramidal Process

Group A: Systemic Programs
Group B: Student Programs

12:15 P.M. Lunch

Tab 1

Tab 2

Tab 2

Tab 3

12-14 January 1993
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1:15 P.M.
1:45 P.M.

3:15 P.M.

4:30 P.M.

Report Out on New Template Development
Critique and Consensus Building for New Science Standards
Concurrent Sessions

Session A:  The change process: What we’re going through
and how that knowledge can help us in our work

Session B: (1) Articulating and disseminating our learning:
What articles, presentations, etc. can we do?
(2) Other uses for the methodologies and tools
from the evaluation project

Session C:  Review Teacher Development Program Goals

Evaluation of the Day

Meeting of Pilot Impact Assessment Sites

Individual Consultations

Thursday, 14 January

8:00 A.M.

8:30 A M.

8:45 A M.

9:15 A.M.

10:00 A.M.
10:15 A M.
10:30 A M.

11:15 A M.

Continental Breakfast
Optional Presession: Update on National Projects

Review of Results from Day 1 Evaluation, Agenda Review,
and Resource Alert

Review of Impact Assessment of Teacher Development Programs:

Issues and Questions
Small Group Discussions of the Goals
Groups Report Out
Break
Small Group Roundtables with New Mexico Initiatives

Round 2, New Mexico Roundtables

Tab 4

Tab 5

Tab 6

12-14 January 1993
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12:00 P.M.

12:30 P.M.

1:00 P.M.

1:50 P.M.

2:00 P.M,

Break, Check-Out, Get Lunch

Working Lunch: Next Steps
Future Meetings, Ideas for Kansas City Agenda

Repeat of Concurrent Sessions

Session A:  The change process: What we’re going through
and how that knowledge can help us in our work

Session B: (1) Articulating and disseminating our learning:
What articles, presentations, etc. can we do?
(2) Other uses for the methodologies and tools
from the evaluation project

Session C:  Review Teacher Development Program Goals

Wrap Up and Evaluation

Adjourn

Tab 7

12-14 January 1993
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Janlie Shaheen
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Washington, DC 20588
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Roberta Smith
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505-277-1999

FAX: 505-277-7601

Karl Swyler
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Sandra Thibodeau
NCISE
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PROFILING TEACHER RESEARCH PARTICIPATION PROGRAMS
A PILOT STUDY

During the months of July and August, 1992, staff from the National Center for Improving -
Science Education profiled four teacher research participation programs taking place in DOE
national laboratories. The purpose was to pilot a methodology for determining the extent to
which such programs reflect what research and best practice find to be effective, and to

highlight issues for consideration by the labs and by DOE.

The process of profiling involved the use of a “template” delineating components of effective
practice that could be used to describe and compare the program’s design with actual
practice. (See Attachment A.) The template was in draft form at the beginning of the pilot
and refined throughout. Later in the year it will be used by labs with teacher research
participation programs other than those participating in the pilot as a way of profiling and

subsequently considering their own program improvements.

The four laboratories that participated in tiie pilot were Lawrence Berkeley National
Laboratory, Lawrence Livermore National Laboratory, Princeton Plasma Physics Laboratory,
and Brookhaven National Laboratory.

Observations from the Profiling Process
This report follows the outline of the template.
1. Goais and Objectives
The goals _and objectives of teacher research programs were not entirely shared across

participants and sponsors. Those stated in the brochure for national teacher research
participation programs, TRAC, are: '

To provide outstanding 7th through 12th gfade science and mathematics teachers
(those whose primary responsibility is to teach science and mathematics) with



professional scientific and engineering experience through summer research at
Department of Energy National Laboratories and Energy Technology Centers.

To enhance the leadership skills of science and mathematics teachers.

To increase science and mathematics teachers’ awareness and understanding of
current science and technology.

To promote the transfer of this knowledge to the classroom.

To offer science and math teachers the opportunity for renewal, revitalization,
recognition, and financial reward.
A goal for research experience stated in the DOE 1992 Education Programs Catalog is “to
enhance the knowledge and teaching capability of the experienced teacher .”

In addition, laboratories have their own goals. For example, LBL’s education center, CSEE,
includes in its goals: the promotion of equal access to scientific and technical careers for all
students; improving the quality of science and engineering teaching by supporting increased

classroom emphasis on the scientific process and frontier science and technology; increasing

the number of U.S. students and engineers; and promoting scientific literacy.

The goals of a teacher research participation experience as understood by individual mentors
varied widely as well, and thus strongly influence the nature of the project a mentor designs
for the participating teacher. '

2. Administration

The responsibility for administering teacher research participation programs in most cases
lies in the labs’ education departments. In three of the four labs the primary responsibility for
overseeing the selection of teachers, developing a mentor pool, and assigning of teachers to
mentors was done by one person. It was th. general pattern that the administrator
responsible for the teacher/mentor match also planned pre-program and induction activities

and was responsible for monitoring each teacher’s experience, helping to make mid-course

- corrections when necessary, designing regular program interactions such as lecture series or

weekly participant group meetings, overseeing presentations and designing follow-up. In one

2



lab, selection took place at the Associated Western Universities’ draft after the responsible
person received input from the lab research staff as to which projects would be available. A
different person, from human services, took on responsibility once teachers had been chosen
and assigned. In laboratories where research participation teachers came under several
auspices (national programs, local affiliations such as BASTEC, NYU, or Trenton public
schools), all teachers were considered part of a single program no matter what the source of

support for their participation in the research experience.

Support for the administration of these programs varied from one laboratory where funds from
several sources more than doubled the amount from DOE /HQ, to one where there were
virtually no additional funds and therefore little time for an administrator to do more than
minimal program oversight.

Some of the laboratories taking part in this pilot study have had teacher participation research
programs in place for a number of years (LBL since 1983) and for some this is a relatively
new program (LLNL in its third year). Program size ranged from over forty participants to
one with nine. The range in experience with teacher research participation programs over
time and the number of participants in the pilot reflect the variety throughout the labs as a
whole.

3. Assignment

The matching of teacher to mentor is a pivotal piece of the teacher research experience. In
some but not all cases it was done by someone with a science background. In all cases a real
effort was made to consider the teacher’s interests and background in science and/or
mathematics when deliberating on available research assignments. The research participation
administrator in one lab aimed to assemble a diverse group of research participation teachers
and then worked to find promising assignments. In other cases specific research slots guided
teacher selection. Assembling a pool of mentors who have time, interest, and ability to talk
to teachers at an appropriate level, and who could carve out an eight week piece of research
work for a teacher is a challenging job in all laboratories, and one on which hangs much of the



success of a teacher research participation program overall.

There were a range of mentor/teacher ratios and arrangements. While most programs are
designed for one-on-one relationships, in one lab a mentor was working with six teachers and
in another case three teachers were assigned to work in a single mentor’s lab group. For a
variety of reasons discussed below, the assigned mentor did not do the primary mentoring but

someone else in the lab group took on this role once the summer work began.
4. Preparation

Preparation for the teacher to begin his/her research experience was uneven and ranged from
nothing beyond an announcement of the assignment, to several visits by the teacher to the
mentor’s lab, communication by phone, prelab reading, and development of computer skills
that would be needed. Preparation for logistics such as housing also varied and ranged from
“fantastic” to “unsatisfactory”. In some cases “on campus” housing was available for
teachers; at one site there was no laboratory housing for anyone at any time of year, but the
Housing Office was well-prepared to help teachers find lodging. In another case, the first
year program struggled with having to house teachers.

Despite their best efforts, labs expect that some mismatches will occur. All programs
monitor placements and make mid-course adjustments. The generally predictable *“shape” of
the eight week experience produces something of a dilemma for those in charge of

placements; this will be discussed under “Issues for Consideration.”
5. The Research Experience

The teacher research experience is intended to include teachers in the work of a mentor’s
laboratory. For these programs, teachers’ awareness of the process by which scientific
knowledge is generated is of great importance. This was the emphasis in most programs
observed. Aspects of the research process such as working with unknown outcomes, dealing

with uncertainties, false starts, new technologies, becoming part of a research team, and



using original literature characterized a teacher’s experience with research. The eight week
project sometimes limited direct experience with each of these aspects of the research
process. Nonetheless, participants who took on a discrete piece of work, the testing of a
piece of equipment essential for a larger experiment, for example, were aware of the place of

their project in the larger research enterprise.

However, there were other kinds of situations. In one case a mentor helped a teacher design
a laboratory exercise for the teacher’s classroom at the teacher’s request. Another mentor

supported a teacher to develop curricular materials in which a scientific concept was
described so that youngsters could understand it.

A frequently mentioned outcome of a teacher’s research experience was an increased
knowledge of career opportunities in technical fields. Teachers were very excited about
finding so many applications for the mathematics and science skills they teach.

6. Broader Lab-related Experiences

The teacher research programs exposed participants to multiple aspects of the work of the
laboratories. Opportunities ranged from weekly lab-group meetings in which working groups
reported to each other for the purpose of sharing the pieces of the whole, a seminar or lecture
series, 1o visits to various labs. Many teachers expressed their desire to stay as close to
their research experience as possible. While they valued scientific lectures and seminars,

they stated that they did not want to be pulled away from their research to discuss teaching
while they were at the lab.

7. Follow-up
Time after time research program participants said they wished they could return to their

laboratory for a second year. This is not possible for the majority of teachers, although some
do return to “their” lab under different sponsors and funding sources.



Some follow-up activities are in place. For example, LBL’s Quarterly Report is sent to all
participants, mentor-teacher relationships are often sustained, mentors may visit a teacher’s
school or classroom during the year, and teachers take courses, attend lectures, use the
library, and bring their students to visit the laboratory. Obviously many of these follow-up
activities are only accessible to teachers who live and work near the laboratory site. For
those teachers who live in other parts of the country and distant from any research facility,

generally such possibilities do not exist.

In 1992 a follow on award of $250 to extend the work of the summer to the classroom was
available to each TRAC teacher who submitted an application. These projects have

anticipated outcomes and will be measured.

The nature and extent of follow-up is, of course, dependent on goals. It appears that goals
that focus on teacher knowledge up-dating and revitalization may well be able to be achieved
through a one-time research experience, more so perhaps than goals dealing with classroom
change and student impact. At present teacher research participation programs overall lack
specific components designed explicitly to carefully bridge the teachers’ experiences to those
of students in their classrooms, although in some cases discussions of transfer took place

during weekly meeting times toward the end of the eight week experience. Decisions about
goals will influence the design of follow-up activities. ‘

Issues for Consideration

This section of the report highlights issues concerning teacher research participation
programs that need to be addressed by the labs and by DOE/HQ.

1. In order to conduct a valid and useful evaluation of DOE programs, the issue of goals
needs to be addressed first. Goals for teacher research participation programs are multiple
and continue to lack clarity :

- between HQ and the labs

- among the different labs



- among different mentors within the same lab.

Evaluation of DOE'’s teacher research participation programs depends greatly on the degree
of agreement about goals. There are three .options: (1) the goals are explicitly the same for
every institution and individual; (2) individual teacher research programs are evaluated
individually according to their own idiosyncratic goals; or (3) there are some core goals
shared across all labs with divergent ancillary goals that vary from site to site and among the
participants. ‘A choice among these three alternatives must be made by DOE/HQ and the

labs; evaluators cannot make this choice.

2. The administration of teacher research participation programs influences the quality of the
experience for teachers. This pilot study suggested that when the program is housed
primarily in the education department and was in the hands of one person or office, the
experience of participants was a better one overall. When DOE resources were augmented
by additional funds and when teacher research participation programs were part of the overall
education efforts of a lab, the quality of the program benefitted. Where there were no
resources to support a person who could attend to teachers on a day-to-day basis by
organizing weekly get-togethers or monitoring the progress of the research placements,

participants experienced more isolation and problems with their research experiences.

3. Staff from the labs reported that there is a fairly predictable pattern to the eight-week
teacher research experience. It begins with a period of induction to the research laboratory
and process which participants describe as “scary”, “overwhelming”, “frustrating”.
Mentors report that teachers assigned to them often lack computer skills, and scientific and
mathematical background essential for work in their labs. A considerable amount of time is
spent equipping teachers for the work, often two or three of the eight weeks, and up to six or
seven weeks. In the worst cases, the induction period is prolonged by such logistical
problems as the lack of availability of computers or manuals for use of computers or
laboratory instruments.

Some of the anxiety and frustration is inevitable and .many teachers reported that one of the



best parts of the experience was facing the challenge and successfully 'mccting it. However,
the time it takes for a teacher to gear up for work can be shortened when preplanning and
preparation include conversations between mentor and teacher, when ncccésary skills are
described in time for a teacher to review Fortran, for example, or to read articles relevant to
the work of the lab, and when mentors can design a research problem with a teacher’s
interests and skills in mind. Perhaps greater awareness by all participants of the

“developmental process” itself would stimulate both mentor and teacher to seek ways to
expedite the induction into the research.

4. Mentor preparation for the assignment varied greatly. There were mentors who
understood well the factors that contributed to a successful research participation experience
for a teacher, and who insured that these conditions were met. Some assigned mentors were
not prepared at all. In the worst cases a teacher was left on his/her own to find help
somewhere in the lab and the helpful person was entirely unprepared as well.

Mentors took on the role for many reasons, including “it’s my patriotic duty”, “I believe each
of us should do something to improve education and this is what I can do”, *“I am paid to do
it, it’s my job”, or “it’s a good way to get free help.” Mentors acquire their roles in various
ways. In many cases it is a post-doctoral student or technician in a lab who actually spends
the most time with a teacher. Frequently these surrogate mentors, although earnest and
helpful, are not sure what the goals of the experience are. In one case a mentor believed his
job was to help the teacher design a laboratory that could be used in his high school biology
course and this became the research agenda. When assigned mentors must be away, a
frequent occurrence during the summer, teachers may be left to fend for themselves (this was
reported to happen in one case). A better outcome occurred with careful planning between
mentor and teacher, and assignment and preparation of a surrogate. A high quality
experience for all cannot be assured unless mentor preparation occurs, and mentor/teacher
communication is monitored before and after the arrival of the teacher at a lab.

5. We discovered three types of research assignments: a piece of the on-going research of
the mentor; a project outside of the mentor’s primary research but of interest to the mentor;
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and an assignment designed for the purpose of taking something back to the classroom. The
latter type approaches a curriculum design program rather than providing professional
scientific and engineering experience through research, and so should be considered outside
the rang: of appropriateness. Whether or not the other two types are equally acceptable
needs to be discussed and established by either individual labs or across all labs. Research
scientist mentors play an important role in such discussions. Connection of a teacher’s
research assignment to the specific work of a particular lab would capitalize on the unique
qualities national research labs have to offer teacher research participants.

The issue of whether teachers work singly or in groups in a lab is less important than the
nature of the work that they do. We saw teachers having equally good experiences in one-to-

one assignments and in situations where several teachers were assigned to the same lab

group.

€. The promotion of transfer of a teacher’s renewed awareness and understanding of current
science and technology back to the classroom is a stated objective of teacher research
participation experiences. If programs are intended to promote this transfer and not leave it
in the hands of each teacher to make happen, there are issues for the design of the summer
experience. A reinvigorated teacher with renewed zest for teaching science and mathematics
is a boon to any classroom; research summers can be instrumental in keeping some of the
country’s best science and mathematics teachers in schools (which certainly translates into
benefits for students).

However, it is also important that current science, math and engineering content of the
research also reaches students. Materials such as slides, overhead transparencies,
readings, photographs and first-hand accounts of the v;'ork of researchers can iriprove
instruction for students, by giving them a feeling for the application of science to real world
questions and problems and the current “cutting edge” of the knowledge base.

But the content of a teacher’s research experience is only one piece to transfer. More
lasting, perhaps, than pieces of research information is a classroom that a teacher transforms
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so that the work students do reflects the process of developing scientific krowledge. We
observed that while many teachers could vividly describe exactly what had engaged them in
the research agenda so forcefully, they were unable to see in the short term how they could
provide a classroom where similar kinds of teaching and learning could occur.

Several teachers recognized that if students were to learn by making mistakes, it would take
more time and “I will have to do fewer labs.” The press of assessments, syllabi, course
topic requirements, lack of equipment and support for change from their supervisors and

colleagues left teachers not knowing how they would solve the “less is more” dilemma.

“The curriculum is so crowded that I will have to tell them. My students don’t have
time figure it out for themselves.”

However, teachers we interviewed who managed to return for a second or third summer
could document the history of instituting changes in their teaching. Examples of processes
that they had introduced in their classrooms are: the use of teamwork in solving problems,
repetition of procedures for verification, learning to live with uncertainty, deciding when
enough data has been accrued for decision-making, time given for trial and error, asking
questions where the answer is unknown, and designing and building instruments that do not

ordinarily exist in the classroom.

“My students now work in teams. One thing I learned from my research team at the '
lab is the contribution of the divergent thinker. In my class I value everyone’s
comments more and my students are more willing and more comfortable to hazard a

guess”.

“My ideas have melded together over a while. I have been injecting my ideas into my
courses. Now I do things like have four students work on a lab together and hand in
one report with four names on it. Or I give three identical exams and one answer
sheet to a group of three students.”

“I am no longer a textbook teacher. I cuts - “se of textbooks by 50% and replaced it

with articles and real, hands-on experien” ¢ students. We do group projects
without a textbook at all. The kids do actual research; they go down to the river to
study water quality and incubate and hatch eggs, for example.”

Explicit bridges should be designed for teachers to incorporate their “life-changirig”
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experience into programs and practice that allow their students the very same possibility for
life-change in science and mathematics classes. These bridges can be introduced and
encouraged during the teachers’ time at the lab, yet veteran DOE staff and participant
“alumni/ac” agree that few teachers are ready or interested in addressing how the summer
experience can be incorporated into their classrooms while they are involved in their research.
This usually changes when they have completed their research and returned to their schools.

This gives follow-up a particular significance.

“Best practice” says that to capitalize on the summer’s experience for the purpose of
sustaining gains in knowledge, revitalization, or expanded research skills, follow-up is
necessary.

Recent reports and recommendations from organizations such as American Association for
the Advanceranent of Science, the National Center for Improving Science Education, the
National Science Teachers Association, and the National Council for Teachers of
Mathematics urge that teaching and learning as it occurs in many if not most classrooms be
transformed. Programs aimed at strengthening teachers imply that their students will study
in changed classrooms aimed at higher achievement and increased participation in the world
of science and technology. Teachers with a research participation experience should be more
likely to teach in a way that models the process of acquiring scientific and mathematical
knowledge. Their students should be exposed to, taught and allowed to practice practical
laboratory skills, scientific thinking skills, generic thinking skills and habits of mind that
undergird science and mathematics. A single research experience, albeit eight weeks in
length, in most, if not all cases, requires follow up if a teacher is to dramatically change his or

her classroom.

Many teachers report that 2 major impact of research participation is the realization that
science as practiced in the lab is multidisciplinary and calls upon and integrates knowledge
from many content fields. Knowing how to create a computer model by itself is not useful, but
as a way of understanding how matter behaves in a reactor, it becomes valuable. A good, if

unintended, outcome from experience in research labs could be teachers who are more
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receptive and ready to use new curricula and to present science in an interdisciplinary way
when they return to their schools.

As research participation programs now exist and as their goals and objectives are stated
and understood, accountability for the content and pedagogy of participating teachers in their
classrooms lies outside of the laboratories. This is not to say that education department staff
who work with teacher research participants should not care about and address transfer of
knowledge. Indeed, they should and they do. By all accounts eight weeks is just-sufficient
time to complete a teacher’s research agenda. If DOE/HQ and the labs agree that transfer of
content knowledge and the research process is a required outcome of teacher research
participation programs, then program redesign must occur to meet this responsibility. Implicit
in programmatic redesign would be additional support for such an initiative, as well as

consideration of factors beyond the control of the laboratory that may inhibit success.

7. Follow-up is an area that all labs agree needs to occur to sustain the revitalized,

recharged, reeducated teachers and to give the probability of transfer a better shot. Follow-
up, of course, depends on goals. If it is an explicit goal of the teacher research participation
programs to make a difference in the participating teacher’s classroom, then some means of

follow-up is_required. This is clear from both research and practice.

The availability of $250 to buy or make equipment, computer programs, or to link their
research to their classrooms is a way all teachers can build on their research experiences.

With these extra resources teachers can develop labs or introduce some tools of research for
student use.

Interviews with both mentors and teachers indicated that teachers who live close to “their”
lab benefitted from and took advantage of possibilities for follow-up during the year. Many
stay connected to their mentor, take courses, bring their students to the lab for lectures and

use of the library. A greater investment in regional or local teachers would facilitate follow-
up, but at a cost to those who live far from labs or other research facilities. Several teachers

from rural areas lacking proximity to a research facility sought ways they might communicate

12
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long-distance via technology. It was suggested that follow up might occur on a regional basis
even for national teacher research participants. ’

Many teachers and mentors advocated for a second summer in the research laboratory,
expecting that the teacher could pick up where he/she left off and be productive from the
outset. When asked whether they would repeat the experience, a majority of teachers
answered in the affirmative. Most mentors said they would do it again, with some
reservations. Whether to invest more heavily in fewer teachers is a big question, one that is

dependent on program goals and objectives as well as the laboratories and DOE’s stated
educational missions.
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TEMPLATE FOR
TEACHER RESEARCH PARTICIPATION PROGRAMS

Development Facilitated by
The National Center for Improving Science Education

With a Grant from
The United States Department of Energy

January 1993

Purpose

Significant investments of time, energy, and resources are currently being made in a wide
variety of programs whose aim is to improve education. The Department of Energy is one
such investor, with the mission of improving student learning in mathematics, science, and
engineering technology through the enhancement of teacher knowledge and skills. A wide
variety of programs are currently being funded by DOE that target precollege education,
providing unique learning opportunities for both students and teachers. How good are these
programs? Is the funding being invested wisely? What adjustments could be made to better
use the available resources and, as resources shrink, where should the cuts be made?

In order to address these important impact questions, a prior question must be answered:
What is actually happening in the programs? Without the answer to this question, it is
impossible to know what it is that is causing either positive or negative learning outcomes.
Likewise, it is impossible to know what to change for the purposes of improvement. The
following template was developed as a tool to help answer this question.

The template has an additional purpose as well. Instead of allowing only for the description
of a program, it also allows for comparison of that program to best practice. The template
identifies what research and experience identify "what works" -- elements that, when part of
a program’s design, should enhance its effectiveness. Therefore, the template can also help
answer another important question about the program: To what extent does it reflect best
practice? Addressing this question helps program developers and managers identify
components of their programs that could be the focus of improvement.

The template is thus a formative evaluation tool, as well as one of several instruments needed
to evaluate the impact of a program. It is the key tool used in the first phase of evaluation of
Department of Energy precollege education programs -- called Program Profiling -- and one
of several data collection tools used in the second phase -- Impact Assessment.
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Anatomy of a Template

The template provides a format for profiling a program as it reflects best practice. It is
formatted in three columns. The first column lists Components of Effective Practice, as
determined by its developers from research and experience. The components are concisely
worded, as appropriate to this kind of a tool, and some may find they need clarification
and/or elaboration. For this purpose, an annotated reference list is attached to the template,
and the components are footnoted as to which reference provides the supporting information.

The second column provides the opportunity to describe the program as it is designed to
work, i.e., the Intended Program. The third column, then, is used to describe what actuaily
happens when the program is functioning, the Actual Program.

Information from these columns can be used to address the following questions:
1. What is best practice for these types of programs?
2. To what extent is the program designed to reflect wha.t is most effective?
3. To what extent does the program in place reflect best practice?
4. To what extent is the program’s design actually carried out?
5. Where are the gaps? What can be improved? What is beyond our control?

The last page of the template provides the opportunity to describe additional characteristics of
the program and of its participants that may have an impact on its effectiveness. For
example, certain program characteristics may work differently with different teachers (e.g.,
elementary vs. secondary, experienced vs. novice, teachers of advanced classes vs. general
classes), or with different Lab characteristics (e.g., hands-on vs. theoretical, highly
technology-based vs. limited technology).

Particularly important for the Department of Energy programs is the description of the
unique competencies, facilities, personnel, and other attributes that each program offers to its
participants. This is critical to DOE’s acceptance, and, indeed, welcome, as an important
player in the education of young people in ihe areas of science, mathematics, and engineering
technology. The competencies and capabilities listed here can then be cross-referenced with
other parts of the template where they are mentioned. For example, for Teacher Research
Participation programs, the question can be asked as to whether teachers’ research
assignments are truly taking advantage of the Lab’s facilities or are really part of the
"frontier science" being conducted at the Lab.

[ 9]
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Development of Templates

The templates for Department of Energy programs have been developed collaboratively, with
the National Center for Improving Science Education playing a lead role, but with full
participation from precollege education program managers and staff from DOE national
laboratories and other facilities. Early in the collaboration, it was determined that there was
such a variety of programs that more than one template would be necessary to capture their
important features. Several program types were identified in the first discussion -- teacher
research participation programs, teacher development programs, student programs, systemic
programs, and special programs -- and it was decided that over the course of three years, a
template would be developed for each.

Template development begins with searching and reading the literature on each program
type, focusing particularly on what research and practice indicate to be components necessary
for such programs to be effective. During meetings of DOE and Lab staff, readings (mainly
syntheses) selected by the Center were discussed and components of effective practice
identified through small group work. Center staff combined the work of groups into a draft
template and circulated it for review.

It is important to note that some of the program types have not been studied carefully to
date, and so some components on the templates are there based largely on the experience of
program staff. This is viewed as an opportunity to add to the knowledge base on effective
practice; the components listed are being tested for their effectiveness during the evaluation
effort.

Once drafted, the template was piloted as the primary tool for profiling DOE programs
across the Labs. The first template developed and piloted was for Teacher Research
Participation programs. Four Labs where such programs were being conducted were
selected for the pilot study using a set of criteria developed collaboratively. Center staff read
descriptive material about each Lab’s Teacher Research Participation programs and made site
visits during which program staff, teachers, and mentors were interviewed and observed. A
template was filled out profiling each Lab program; at the same time, refinements were made
in the template.

Based on learnings from the pilot of how best to use the template to profile programs, the
final draft of the template was then used by all Labs to profile their own Teacher Research
Participation Programs. A summary of the profiles will be compiled by the Center once that
profiling is completed.

This same process will be used to develop, pilot, and then put to use the template for each
program type.
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Guidelines for Use of the Template

There are many ways that profiling can be done, depending on the situation. The more
people involved, the more this activity can resemble a staff development activity. For
example, staff and participants in a program might be asked to complete the template and
form discussion groups to share their observations, experiences, and impressions. Or a
smaller group of those involved might do the same.

Another option is for program managers to select and interview people; a better option would
be for program managers to form a small evaluation team representative of the different roles
who then select and do the interviews. A final option is to have someone from outside the
program do the profiling.

It is important that data be gathered from people in every role (e.g., program staff, teacher
participants, other key participants) and from more than one person in each role. The more
people, the fuller the picture.

There is no structured protocol (e.g., 20 questions) for use by those doing the profiling.
They must instead be guided by the information they know they need to acquire for
completion of the template. Interviews, observations, and document analysis should be
approached in such a way as to achieve this.

Here are some guidelines Lab staff are given for gathering information to complete the
template:

1. Review all program materials carefully. There are places in the template that ask for
goals, for a description of materials sent to participants, for specific follow-up
activities, etc. These artifacts are important pieces of information.

2. A general note about interviewing: Try to use open-ended questions whenever
possible. When you interview you want the interviewee to do as much of the talking
as possible;

3. Interview program developers and managers, with a special emphasis on how they
have designed the program. Whet key elements do they think are important? How
have those played out? What'’s actually happening? What’s been particularly
successful and what less so? How have they changed the elements over the years and
why? If they don’t mention the specific components from the template, ask them. Be
sure to get the descriptive and context information listed on the last page.

4. Interview program participants (teachers, mentors, etc.) to learn what their
experiences have been. What seems to be the most important elements of the
program? What hasn’t worked? How does this kind of experience differ from other
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professional development programs they’ve been involved in? If they don’t mention
the specific components from the template, ask them.

5. Observe whenever possible to get a sense of the environment, the people, the work,
the interactions, the facilities,and stories. Ask people about what you observe to
enhance the quality and quantity of information.

Summary of the Profiling Process

Analyze and synthesize the data about your program in a way that is most useful for
considering program improvements. At minimum, complete a template that reflects your
program as it is intended and as it actually occurs. Where data conflict, e.g., reports of a
given component vary, depending on the interviewee, consider that useful information. Ask
the questions, in comparing columns on the template:

to what extent does the design of our program reflect best practice?
to what extent are the components of our program actually implemented?
to what extent does what is happening in our program reflect best practice?

to what extent does our program take full advantage of the unique capabilities of
our lab?

should we consider any changes in our program, given our goals and constraints?
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References to Research and Best Practice
for
Teacher Research Participation Template

1. Gottfried, S. Brown, C., Markovits, and Changar, J. (Undated) "Scientific Work
Experience Programs for Teachers: A Focus on Research-Related Internships.”
Unpublished Manuscript.

Found five factors related to effective implementation of a research internship
program: (1) mentors, project staff, and teachers share goals and
expectations, have open, frequent communication; (2) teachers have articulated
project or research assignment; (3) curriculum development component
facilitated by expert, focus on process rather than product; (4) follow-through
with implementation and dissemination at regional, national, and local levels;
and (§) multiple methods of ongoing evaluation.

2. Loucks-Horsley, S., Harding, C., Arbuckle, M., Murray, L., Dubea, C., and
Williams, M. (1987) Continuing to : A Guidebook for Teacher Development.
Andover, MA: The Regional Laboratory for Educational Improvement of the
Northcast and Islands.

A synthesis of research and best practice on teacher development (especially
Chapter 2), this book includes a rationale for the importance of (1)
understanding the process of engaging in a new experience and sensitivity to
teachers’ concerns and needs; (2) recognition; (3) explicit connections to use
of new ideas and materials in the classroom; and (4) the unfolding of an
experience over time and the key role of follow-up.

3. National Center for Improving Science Education (1989, 1990, 1992) Developing and
upporting Teachers for Elemen School Scien tion, Developin
Supporting Teachers for Middle Grades Science Education, and The High Stakes of
High School Science. Andover, MA: Author.

These three books draw from research and best practice to directly address
attributes of programs which focus on improving the knowledge, skills, and
teaching strategies of science teachers.
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DRAFT

Participant Informatior. Sheet

Last four digits of your social security number __ _ __ __

[This question addresses the issue of anonymity. According to Weiss (personal communication), using
the SS# preserves some measure of anonymity while allowing for more in-depth analysis, especially
statistical analyses. In addition, the literature on surveys suggests that unless the questions are

extremely controverial it is likely respondents will answer truthfully (e.g. see Borg and Gall, 1983).

Which facility offered your program?

[Track what, if any, outcomes are facility-related e.g. offer specific transfer seminars or activities.]

Date
month day year
{For tracking purposes.]
1.  Which best describes the location of your school? (Circle one)
Rural

Urban, but not inner city
Urban, inner city
Suburban

[This addresses the question of which population is being served.]

2. Is this school: (circle one)
public private
{Same as above.]
3. What is the approximate ethnic composition of your school?
American indian or Alaskan native ____%
Asian or Pacific Islander %
Hispanic (regardless of race) e %
Black (not of Hispanic origin) %
White (not of Hispanic origin) %
Total 100%

[Same as on the Weiss version--we can compare to the national survey. This question addresses Goal 9.]

Surveys--Annotated, 12/21/92
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4. What is the approximate socio-economic composition of your school?
At or below the poverty level %
Low income %
Middle income e %
Upper-middle income %
High income %
[This question addresses Goal 9.]

5. What grade level(s) do you currently teach? (Circle all that apply.)
K123456789101112

[Shortened version of questions on other surveys—purpose is to get information on participant
demographics]

6. How many of the following classes do you teach each day? (Fill in blanks or
each subject taught.)

Number Total Number
of Classes of Students

Science classes

Mathematics classes

Technical /vocational classes

Other subject classes
(subject ) o __ e ____

[Demographics. Note: it is unclear to us the extent to which technical/vocational teachers are
participants in the TRAC program. Many technical/vocational-type classes are springing up all over
the country. For example, in New York State “shop” is now “Technical Education” which is not just a

name change but a change in focus.]

Surveys--Annotated, 12/21/92
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How manvr years have you taught the following? (Fill in the blank for all that
apply.)

All levels, all subjects

Science

Mathematics

Vocational /technology

[Demographics. It is unclear to what extent this will have anything to do with anything. The
literature varies all over the place on the effects of teaching experience on teaching practice.]

8.

Which of the following best describes the ability of the students in your
classes? (Indicate how many classes you teach in each category.)

Fairly homogeneous and low in ability ____ classes
Fairly homogeneous and average in ability ____classes
Fairly homogeneous and high in ability ___ classes
Heterogeneous, with a mixture of two or more ability levels ___ classes

[May affect the extent to which teachers can implement research practices in the classroom. Is exactly
like an item on the new Weiss survey so can use for comparisons.

[These questions--9 through 11--are best used for the Application Questionnaire.
They will be used in this questionnaire for the Evaluation Pilot Study.]

9.

What is the highest level of education you have earned? (Circle one degree
and number of credits you have earned beyond that degree where applicable.)

B.S. B.A. BEd. +30 +45 +60

M.S. M.A. MEd. +30 +45 460

Ed.D. Ph.D. Other, please specify

[Demographics.]

Surveys--Annotated, 12/21/92



10. In what field(s) did you have a major or minor at the undergraduate level?

(Check all that apply.)

Mathematics
Computer Science
Physical Sciences
Chemistry

Biological Sciences
Earth/Space Sciences
Education

Other, please specify

Major

Minor .

[Demographics—after the new Weiss survey so can compare with national demographics. This question
is different than on the Weiss survey in that it doesn’t delineate the different types of education

degrees.]

11.  In what field(s) did you have a major or minor at the graduate level?

(Check all that apply.)

Mathematics
Computer Science
Physical Sciences
Chemistry

Biological Sciences
Earth/Space Sciences
Education

Other, please specify

Major

W

Surveys--Annotated, 12/21/92
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12.

® Q.

il e

[e—

Rate each of the following in terms of its importance for effective
science/mathematics/technology teaching. Answer for the subject
(science, mathematics, technology) you spend the most time teaching.

integration of science/math/technology

application of science/math/techinlogy
in daily life

societal issues related to science/math/
technology

collaborative/cooperative learning

use of computers as an integral part of
instruction

discussions of careers

writing about science/math/technology

use of (scientific equipment/instruments)

students conduct independent research
projects

study of the nature of science and
scientific inquiry

emphasis on mathematical reasoning

emphasis on fewer concepts (depth versus

breadth)

concrete experiences before abstract

treatments

(Circle one on each line.)

Should
definitely
not be
included
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2

......

W WwWw W wWwWw

W W

3

3

4

4

Should
definitely

5

5

[This set of questions is directly related to the redefined goals and outcomes for Teacher Research
Participation (TRP) programs. Several items are repeats of items on the new Weiss survey to use in
comparison with the national survey. Many are from the DoE ‘90-'91 survey. All are related to best
science practice and what can be expected as outcomes from TRP programs as described in the NCISE
report on these programs. The purpose of this question is to try to understand teachers’ beliefs about
these practices. According to latest research on teacher beliefs, Pajares (1992), individuals’ beliefs
strongly affect their behavior. Therefore, these questions may give us a good idea of the likelihood

that teachers will actually engage in these practices.]

Comments per item:
a--Outcome .10; Question 20D. of DoE “Entry” survey (Ques 20 asks about how often teachers use the
techniques listed.)

b—Outcome .13; new Weiss survey
c--Outcome .13; (societal issues as well as relevance , such as “daily life” in the above question, are
stressed in the science education standards)

Surveys--Annotated, 12/21/92
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d—-Outcome .10; Weiss has “cooperative” learning but since “cooperative learning” is a specific kind of
group work, it seems important to also refer to collaborative learning since we want to know about the
broader issue not specifically cooperative learning.

e—-Cutcome .9; computer use is an important aspect of many participant’s experiences in the programs.
f~Goal 8; DoE Question 20G but the question specifically refers to counseling students in careers.
g—Outcome .7; similar to DoE Question 20C.

h—-Outcome .9; attempts to go beyond “hands-on” to ask specifically about the role of equipment.
i~Outcome .7; of questions 14 to 19 on the DoE “Entry” survey, a question about how many students
completed independent research projects was the only one with a difference in means between the entry
and follow-up. This could prove to be an important question, i.e,, if beliefs or attitudes about including
independent research projects changes even if from 3 to 5.

j.—Outcome .7; has to do with appreciating scientific endeavor as a topic in itself versus always related
to a specific topic.

k--Outcome .10; part of NCTM standards and part of Horizon survey

1--Outcome .10; perhaps more than anything else “depth versus breadth” is the hallmark of curriculum
reform in science

m-QOutcome .7; basic philosophy for new instructional/learning models recently developed

What else do you think is especially important to include that is not listed above?

Surveys--Annotated, 12/21/92



13. How often do you require your students to participate in each of the
following? Answer for the subject ( science, mathematics, technology) you
spend the most time teaching.

1=Never, 2= Rarely (perhaps once or twice a semester), 3=Occasionally (perhaps once
a month), 4= Frequently (perhaps once a week or s0), 5=Often (almost every day)

(Circle one on each line.)
Never Rarely Occasionally Frequently Often

a work in groups 1 2 3 4 5
b complete joint or group projects 1 2 3 4 5
c complete individual projects 1 2 3 4 5
d do library research 1 2 3 4 5
e listen and take notes during
presentation by the teacher 1 2 3 4 5
f give oral reports or presentations on
their work 1 2 3 4 5
g use a science/ mathematics textbook to
' do assignments in class 1 2 3 4 5
h engage in out-of-class activities
(including fieldtrips) 1 2 3 4 5
i watch a teacher-lead demonstration of
a science/math/technology principle 1 2 3 4 5
j do hands-on activities 1 2 3 4 5
k use a computer or computer-based
technologies (e.g. interactive video,
telecommunications) 1 2 3 4 5

What else do your students participate in frequently that is not listed above?

[These questions are related to those items in Question 12--differences between what they believe and
what they actually do may have to do with constraints, which are addressed in Question 15, below.
These questions are similar to DoE items and Horizon survey items. Again, all these items have to do
with best practice and ways the teachers’ experiences may transfer to the classroom (are likely
outcomes).

Comments about each item:

a--Related to 12D; DoE 20B :

b--Related to several Ques. 12 items; tries to get at ways the research experience may transfer to the
classroom

c-Related to 12[; an important finding from DoE ‘90-'91 survey

d- Related to several Question 12 items; again tries to get at transfer

e--Is an example of nonexemplary practice

f--Related to 12M; DoE 20E

g--Is an example of nonexemplary practice

h--Somewhat related to 12B and to DoE 20H

i--Is neither exemplary nor nonexemplary practice;DoE survey showed that teachers actually do fewer
demonstrations at entry (mean=11.2) versus for follow-up (mean=13.9 for science and 14.43 for math),

Surveys--Annotated, 12/21/92



although these differences are unlikely to be statistically significant.
j--relates somewhat to 12H; DoE 20F.
k--relates to 12E; it would be interesting to find if these teachers become more “technologically-
literate” so use more and different kinds of computer-based technologies.

[Note: originally there was a question here about confidence. The DoE survey had
several items on confidence. The ‘90-'91 report showed no difference in means
between the entry and follow-up surveys. It may be that these teachers are already
confident and will not achieve substantively higher confidence as a result of
participation. It would be helpful to know if any differences have been seen in years
before ‘90-'91.]

14.

™ o on o

=

g =

Indicate your expectations in regard to each of the following (either during

the program or as a result of your participation).

interact daily with Laboratory staff
observe scientific research in the laboratory
participate in actual research in the laboratory
contribute to ongoing research in the Laboratory
increase my science/ mathematics/technology
content knowledge
increase my knowledge of applications in
science/ mathematics/technology
increase my knowledge of how to present
content knowledge to my students
gain new perspectives on how science/ mathematics/
technology should best be taught
learn about activities I can use in my classroom
develop activities I can use in my classroom
use computers
work in a specialty related to courses I teach
be able to significantly influence my
assignments and activities to serve my needs

Other expectations not listed above:

(Circle one on each line.)

Ido not
expect
this will
oceur

bt ok ek ped

Pk ek od i

Iam not

sure this
this will

N NPNNNN N N N NNDNN é

I expect
this will
occur

W W wWww

W WWWLWW

[1t is unclear whether this question should be included or not. These items were part of the version done
by Horizon based on DoE surveys. Of course expectations may greatly affect participant’s satisfaction
with the program. Wayne Stevenson pointed out they have not had “much success” with these items so
it would be helpful to know more about that. More research and discussions should go on before a
decision is made to include to exclude this question.]

Surveys--Annotated, 12/21/92



15. How much does each of the following influence what you teach in your
science/math/technology class? Answer for the subject you spend the most
time teaching.

(Circle one on each line)

No Extensive Not
Influence.......cocvereeniennns Influence Applicable

a. State-developed curriculum guide or

framework 1 2 3 4 9
b. District-developed curriculum guide or

framework 1 2 3 4 9
c State test 1 2 3 4 9
d. District or department test 1 2 3 4 9
e. Textbook program (commercially developed) 1 2 3 4 9
f. Self-developed curriculum or course 1 2 3 4 9
g Available laboratory facilities, equipment

and supplies 1 2 3 4 9

h. Parents/community 1 2 3 4 9
i. My own interests and experience 1 3 4 9

What other strong influence(s) would you like to mention?

[This question addresses constraints that may influence the extent to which teachers can impiement new

ideas and practices learned or encouraged through the TRPs, in the classroom. These items were co-

developed with members of the survey group and research on teacher constraints.)

16.  Which of the following resources do you use to help you decide the
following: (Circle the one you use MOST.)

Curriculum Textbook Other Personal

Guide Program Teachers Experience Department
topics to teach a b c d e
sequence of topics a b c d e
goals and objectives a b c d e
teaching strategies a b c d e
student activities a b c d e
quizzes, tests, exams a b c d e
materials and resources a b c d e

[These questions include further constraints. The items are from research on teachers’ decision-making.}

Surveys--Annotated, 12/21/92



DRAFT ..

Program Evaluation Form
Last four digits of your social security number _ __ __ __

Which facility offered your program?

What grade level(s) do you teach? (Circle all that apply.)
K123456789101112

Date

month  day year
[The above are the same items as previous, “entry” survey.]

1. Give your opinion about the program with regard to each of the following
statements:

(Circle one on each line.)
Strongly Neither Agree Strongly  Not
Agree....... nor Disagree........ Disagree Applicable

a. The program staff made me feel welcome 1 2 3 4 5 9
b. The program staff responded effectively to

my questions 1 2 3 4 5 9
c The program staff was receptive to my

suggestions for program improvement 1 2 3 4 5 9
d. The materials that were provided will be of

use in the classroom 1 2 3 4 5 9
e. The program provided ideas for ways to

present content to my students 1 2 3 4 5 9
f. Objectives of the program were met 1 2 3 4 5 9
g My research/task had a definable output or

end point 1 2 3 4 5 9
h. My research/task was meaningful to me 1 2 3 4 5 9
i. The presentations during the program

were well-organized 1 2 3 4 5 9
jo I was well-matched with my task/

research assignment 1 2 3 4 5 9
k. I had significant opportunity to influence my

summer experience to meet my needs 1 2 3 4 5 9

[These items are verbatim from the version given NCISE from Horizon, except for item k. which was
submitted by a member of our “survey group.” This question is formative evaluation. Formative evaluation
questions of the DoE survey are not similar.]

Surveys--Annotated, 12/21/92
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[The above question, Question 1, can include items about specific presentations and
aspects of the program such as weekly meetings of all participants in the program.]

2. Indicate the extent to which you agree with each of the following statements
about what occurred during your participation in the program.

a. I interacted daily with Laboratory staff

b. I observed scientific research in the
laboratory

C I participated in actual research in the
laboratory

d. I contributed to ongoing research in the
laboratory

e. I increased my science/ mathematics/
technology content knowledge

f. Iincreased my knowledge of applications in

science/ mathematics/technology

g lincreased my knowledge of how to present
content knowledge to my students

h. I gained new perspectives on how science/
mathematics/technology should
best be taught

i. I learned about activities I can use in my
classroom

j- I developed activities I can use in my
classroom

(Circle one on each line.)

Strongly  Neither Agree Strongly
Agree.......... nor Disagree......Disagree
1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

[Items are from Horizon version verbatim. These formative evaluation items are related to the expectations
from the “Entry” survey. In addition, these items address Goal 1.}

Others not listed above:

Surveys--Annotated, 12/21/92



3. Rate the following aspects of the program.

Orientation

® Qoo

program staff

i =0 =

Program administrations
Advance communication

Availability of resources
Assistance provided by

Workshop leaders
Relationship with mentor
Part of research team
Interact with other teachers
Interact with Lab scientists
Advice and support for

sharing experience

1. Support for extending experience

to the classroom

Poor

—

Pk pd ek jeed pd ped

1

1

Fair

NN N NoNoN

N

2

WWLWWLWwLww @wmug

w

3

(Circle one on each line.)

Very
Good

L W L W )

=N

4

Excellent

aunauan QU n

o

5

12

[These items are from both the DoE and Horizon versions. This question is formative evaluation. They also
help interpret why connections are maintained or not maintained and address some aspects of goals 1 and 4.]

List any specific strengths and weaknesses you would like the program staff to know

about:

Surveys--Annotated,
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4. Rate each of the following in terms of its importance for effective
science/mathematics/technology teaching. Answer for the subject
(science, mathematics, technology) you spend the most time teaching.

(Circle one on each line.)

Should Makes Should
definitely no definitely
not be difference be
included....... ... included
a integration of science/math/technology 1 2 3 4 5
b application of science/math/technology
in daily life 1 2 3 4 5
c societal issues related to science/math/
technology 1 2 3 4 5
d collaborative/cooperative learning 1 2 3 4 5
e use of computers as an integral part of 1 2 3 4 5
instruction
f discussions of careers 1 2 3 4 5
g writing about science/math/technology 1 2 3 4 5
h use of (scientific equipment/instruments) 1 2 3 4 5
i students conduct independent research
projects 1 2 3 4 5
j study of the nature of science and
scientific inquiry 2 3 4 5
k emphasis on mathematical reasoning 1 2 3 4 5
1 emphasis on fewer concepts (depth versus
breadth) 1 2 3 4 5
m concrete experiences before abstract
treatments 1 2 3 4 5

[Same as question 12 on the “Entry” survey. It addresses how teachers’ beliefs may have changed after the
intervention (the TRP program).}

What else do you think is especially important to include that is not listed above?

7. For you (personally and/or professionally) what is the most important thing
you gained from your program experience?

Surveys--Annotated, 12/21/92



Last four digits of your social security number __

Which facility offered your program?

DRAFT

Participant Follow-Up Questionnaire

What grade level(s) do you teach? (Circle all that apply.)

Date

K123456789101112

month  day year

How many of the following classes do you teach each day? (Fill in blanks for
each subject taught.)

Number Total Number

of Classes of Students
Science classes

Mathematics classes

Technical/vocational classes

Other subject classes
(subject ' )

[Same as question 6 on the “Entry” survey. This question is used to determine if teaching assignments are
comparable to preprogram assignments.]
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[This question is the same as Ques. 12 on the “Entry” and 4 0

15

Rate each of the following in terms of its importance for effective
science/mathematics/technology :eaching. Answer for the subject
(scierice, mathematics, technology) youa cpend the most time teaching.

integration of science/matk/technology

application of science/math/technology
in daily life

societal issues related to science/math/
technology

collaborative/cooperative learning

use of computers as an integral part of
instruction

discussions of carcers

writing about science/math/technology

use of (scientific equipment/instruments)

students conduct independent research
projects

study of the nature of science and
scientific inquiry

emphasis on nathematical reasoning

emphasis on fewer concepts {depth versus

breadth)

concrete experiences before abstract

treatments

Should
definitely
not be
included
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 ?
i 2
1 2
1 2
1 2
1 2

extent to which the changes in beliefs, if any, are lasting.]

(Circle one on each line.)

ooooooo

Makes

W W w

W Ww

[

[

Should
definitely

g1 v »n

o »n

o

= the “Exit” surveys. Itis used to determine the

What else do you think is especially important to include that is not listed above’
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3. How often do you require your students to participate in each of the
following? Answer for the subject ( science, mathematics, technology) you
spend the most time teaching. '

1=Never, 2= Rarely (perhaps once or twice a semester), 3=Occasionally (perhaps once a
month), 4= Frequently (perhaps once a week or so), 5=Often (almost every day)

(Circie one on each line.)
Never Rarely Occasionally Frequently  Often
work in groups 4 5
complete joint or group projects
complete individual projects
do library research
listen and take notes during
presentation by the teacher 1
give oral reports or presentations on
their work 1 2 3 4 5
g use a science/ mathematics textbook to
do assignments in class 1 2 3 4 5
h engage in out-of-class activities
(including fieldtrips) 1 2 3 4 5
i watch a teacher-lead demonstration of
a science/math/technology principle
do hands-on activities 1 2 3 4
use a computer or computer-based
technologies (e.g. interactive video,
telecommunications) 1 2 -3 4 5

e
NNNRN
WWLWw

4 5
4 5
4 5

oQn o

Lo 29
N
W
S
w

o -
—

N

[6V]

>

o1

[These items are the same as Ques. 13 on the “Entry” survey. This question is meant to find out if actual
practice changes after the intervention—-TRP program ]

What else do your students participate in frequently that is not listed above?
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4. To what extent you agree with each of the following statements about what
has occurred since your participation in the program.

(Circle one on each line.)

Strongly Neither Agree Strongly
Agree........... nor Disagree...... Disagree

a. I have drawn on my program experiences
for explanations and examples in my
teaching. 1 2 3 4 5
b. I have drawn on my program experiences
for ideas for student independent
research projects. 1 2 3 4 5
c. I have made curriculum changes based
on what I learned in the Lab program. 1 2 3 4 5
d. I have developed new materials for the
course(s) I teach. 1 2 3 4 5
e. I have shared my experiences/knowledge
from the program with colleagues
informally. 1 2 3 4 5
f. I have been responsible for conducting
inservice or workshop activities using
ideas from the Lab program. 1 2 3 4 5
8 I have made presentations to professional
groups using ideas from my program
experiences. 1 2 3 4 5
h. I have recommended the program to other
teachers. 1 2 3 4 5
i. I have interacted with Laboratory scientists. 1 2 5
jr I have interacted with other program
participants. 1 2 3 4 5
k. I have continued to seek Lab help in
gaining access to resources and
information. 1 2 3 4 5
1. I have used my Lab connection to obtain
materials or resources. 1 2 3 4 5
m I have a renewed interest and enthusiasm
. in continuing to be a teacher. 1 2 3 4 5
n I have enrolled in coursework for academic credit
that will strengthen my teaching ability

P
N
W
>
w

0. I have left teaching, new occupation

[These items relate directly to several goals and outcomes. Many items are from the DoE “Follow-up”
survey.

Comments per item:

a. Goal4; DoE question verbatim but response on DoE survey calls for “Yes/No” answer.

Surveys--Annotated, 12/21/92
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f. Goal 5; DoE survey verbatim
Goal 5; DoE survey verbatim
h. Formative evaluation; DoE survey verbatim
i. Goal 6; Horizon version
j. Goal 6; Horizon version
k. Goal 6; suggestions from Survey Group
1. Goal 6; Survey Group suggestion
m. Goal 1
n. Goal 1; survey Group suggestion
0. Suggestion from survey Group—maybe this item should go at the beginning of this “Follow-up” survey?

Please indicate here anything else you would like to add in regard to how participation
in the program has affected your teaching and professional life.

5. How much does each of the following influence what you teach in your
science /math/technology class? Answer for the subject you spend the most time
teaching.

(Circle one on each line)

No C Extensive Not
Influence.......ooeeveuines Influence Applicable

a. State-developed curriculum guide or

framework 1 2 3 4 9
b. District-developed curriculum guide or

framework 1 2 3 4 9
c State test . 1 2 3 4 9
d. District or department test 1 2 3 4 9
e. Textbook program (commercially developed) 1 2 3 4 9
f. Self-developed curriculum or course 1 2 3 4 9
8 Available laboratory facilities, equipment

and supplies 2 3 4 9

h. Parents/community 1 2 3 4 9
i. My own interests and experience 1 2 3 4 9

What other strong influence(s) would you like to mention?
[Same as Question 15 on the “Entry” survey. The purpose is to find out if the teacher is operating under

similar constraints and/or operating under constraints that would disallow teachers to implement their
beliefs about what/how to transfer to the classroom.]

Surveys--Annotated, 12/21/92
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6. - Which of the following resources do you use to help you decide the
following: (Circle the one you use MOST.)

Curriculum Textbook Other Personal
Guide Program Teachers  Experience Department
topics to teach a b < d e
sequence of topics a b c d e
goals and objectives a b c d e
teaching strategies a b c d e
student activities a b c d e
quizzes, tests, exams a b C d e
materials and resources a b c d e

[Same as Question 16 on the “Entry” survey; same purpose as Question 5, above.}

7. How are your students this year engaged in ways of doing and thinking about
science that were not evident in your students before you participated in the teacher
research program?

[This question is intended to find out if the teacher can detect changes in how their students might act

or think differently when their teacher has had the teacher research participation experience. This
question may lead to future items on follow-up surveys.]

Surveys--Annotated, 12/21/92
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APPENDIX D:

Teacher Research Participation Programs
Anecdotes
from Eight Labs



ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we find
ourselves in situations where participants or others provide anecdotes about
the impact of a project — how it has affected an individual's self-confidence,
leadership abilities, classroom behavior, professional development, and so
on. Because this information is usually provided in a spontaneous, informal
way, it is frequently not reported. This form is to help you document these
important comments, which deserve to be reported along with other data
that projects collect more systematically.

1.

In one sentence, specify the leaming; outcome, or result that was
reported:

1989 Rhode Island Superkid uses National Education Supercomputer
for high resolution images of a beating heart.

Give as much detail about the situation as possible:

Peter Daly was the 1989 representative from Rhode Island to the
Superkids program. He is currently attending the University of Rhode
Island majoring in electrical engineering. In October of 1991, Peter
requested time on the National Education Supercomputer to do
research in the area of medical imaging involving three-dimensional
reconstruction of certain cardiac organs.

The following is an excerpt from his letter of request for Cray time:
“Specifically, my colleagues and I get volunteers to submit themselves
to MRI scans of the heart. We take “pictures” of different areas of the
heart, and save these to pictures on magnetic tape. The tape is taken
to our computers at URI, where it is downloaded to out UNIX
workstations (suns, mips, dec risc, etc.). From there, we can re-
arrange the images and show two-dimensional “movies” of a beating
heart.”

“From there, we take the two dimensicnal “slices” of a person’s heart
and re-construct them to form a three-dimensional object. When
complete, the pictures form a “movie” of a three dimensional beating
heart (well, the left and right ventricles of the heart).”

“I used to do “cheap” rendering techniques in the three-dimensional
reconstruction (gourand shading). However, after taking a numerical
methods class, I decided to try and get better quality three-
dimensional pictures. A two-step approach was taken; use of cubic
spline interpolation (to make the heart look a little less choppy) and
ray-tracing (to make it look a little more realistic). The ray-tracing
program I use (MTV - public domain) takes an eon to run through just
one frame (512 x 512 pixels), Multiply that by an 80 frame movie, and
things start going a little slow - even on a DEC-5000/200.”
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“Also, I have a little time constraint. I arn scheduled to give a paper
on this stuff November 1st, at an IEEE Engineering in Medicine and
Biology Conference. ... "

“Do you think I have a chance at getting some Cray time on the NES
Cray? I would like to use it to run the MTV raytracer. Of course,
NERSC can have the pictures, as well as the X-based “movie”

programs which I use to view the images. On a DEC-5000/200, I can
get up to 35 frames/sec, and on a Sparc 1+ I can run movies at roughly
25 frames/sec.”

“I realize this is a total shot in the dark, but I figured I would give it a
try. Thanks for reading this message, and please let me know that you
think. ..."”

The Cray time was allowed and Peter’s results were very exciting. He
was able to develop a cardiac “movie” loop. This generated a 3D -
reconstruction of the heart at nine different intervals, moved ahead
one point in time, and shifted the view by 10 degrees in each pass.
The end effect is 36 “frames”, with the heart “beating” one complete
cycle every nine frames. By repeating the 36 frames over and over, the
heart appears to “beat” continuously, with the viewer walking around
it.

Because Peter was an “ex-Superkid” we invited him to be one of our
expert speakers at the 1992 High School Science Student Honors
Program. He was very well received, presented his subject with a high
degree of knowledge and enthusiasm, and related very well to the
students. He demonstrated what can be done by being allowed access
to National Education Supercomputer.

3. Any “quotable quotes™?

“Thanks again for the Cray time on the NES. Without the services
NERSC provides, I would not have been able to produce images of this
quality. The NES is a unique tool which serves its purpose very well.”
Peter Daly
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Please provide the following information about the data you are reporting:

1.

Name of source and his/her position and location (if known):

Peter Daly

1989 Rhode Island Superkid

Senior - University of Rhode Island
Department of Electrical Engineering

Date information was reported:
June 19, 1992

Dates(s) of program or project:
October 1991 through January 1992
Sponsor(s):

Department of Energy
National Education Supercomputer Program
University of Rhode Island

Nature of activity:

Utilized National Education Supercomputer for realistic animated
renderings of the beating heart.

In some cases, it may be appropriate to follow up on information
provided by your sources(s). Please list here pertinent details about
referrals, such as names and phone number of
people/projects/organizations to contact, document to review, and so
on.

Peter Daly

URI Department of Electrical Engineering
Kelly Hall Annex A-218

Kingston, RI 02881

(401) 789-0654 Voice

(401) 782-1066 Fax

Poster created by Peter Daly attached.
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Your name: Susan Wicbe

Position: National Energy Research Supercomputer Center
Education Program Administrator

Organization: Lawrence Livermore National Laboratory
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This form is to assist you in reporting data about your project. Often we find
ourselves in situations where participants or others provide anecdotes about
the impact of a project — how it has affected an individual's self-confidence,
leadership abilities, classroom behavior, professional development, and so
on. Because this information is usually provided in a spontaneous, informal
way, it is frequently not reported. This form is to help you document these
important comments, which deserve to be reported along with other data
that projects collect more systematically.

1. In one sentence, specify the learning, outcome, or result that was
reported:

Utilizes National Education Supercomputer in his classroom and
teachers other teachers.

2. Give as much detail about the situation as possible:

Richard Enderton received his National Education Supercomputer
training in June, 1991. He participated in 1991 Superkids program
and learned about the Cray X-MP and how to build curricula around
this machine and introduce it into his classroom. His participation
was funded by StorageTek, an industrial partner to the NESP effort.

During August 1991, Rich conducted his first workshop for teachers in
his area. With this success, Rich has gone on to conduct additional
teacher workshops, including one during his last Spring break for the
Richland, Washington school district.

Because of his work, Rich was received “Educator of the Year” from
Electronic Learning magazine. (Article attached.)

In addition to the recognition Rich has received from Electronic
Learning, the program has received good publicity also. We have
received letters from people who have read the article requesting
information about the program.

Rich Enderton is one of our best examples of our “master” teacher
concept. NESP staff provides training to teachers, who in turn
present workshops in their local area. This concept is the foundation
and the future of the National Education Supercomputer Program.

3. Any “quotables quotes™?

Richard Enderton: “You don't have to be a whiz on computers. You
just have to have the interest.”

“. .. technology is best used in simulations; it gives students a feel for
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what's going on. It used to be theory and experiment was all there was
[in science teaching]; now there's a third leg--simulation. That's what
science is becoming, and this [program] exposes kids.”

Please provide the following information about the data you are reporting:

1.

Name of source and his/her position and location (if known):

Richard Enderton
Teacher, Minnehaha Academy, Minneapolis, MN

Date information was reported:

Originally reported by Mr. Enderton in June 1992. Article
published in September 1992 issue of Electronic Learning.

Dates(s) of program or project:
Summer 1991 - ongoing
Sponsor(s):

U. S. Department of Energy

National Education Supercomputer Program
Lawrence Livermore National Laboratory
Minnehaha Academy

StorageTek

Nature of activity:

Utilizes National Education Supercomputer in his classroom and
teachers other teachers.

In some cases, it may be appropriate to follow up on information
provided by your sources(s). Please list hre pertinent details about
referrals, such as names and phone number of
people/projects/organizations to contact, document to review, and so
on.

Richard Enderton

Minnehaha Academy

3107 47th Avenue, South

Minneapolis, MN 55406 (612) 729-8321

September 1992 Electronic Learning article on Richard Enderton.
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Your name: Susan Wiebe

Position: National Energy Research Supercomputer Center
Education Program Administrator

Organization: Lawrence Livermore National Laboratory



Els Educator of the Year uses a supercomputer to give
his students access to new worlds By Isabelle Bruder

o

" Richard Enderton: “You don’t have
to be o whiz on computers. You.
just have to have the interest.”

THE HIGH SCHOOL STUDENTS WHO SIGNEDR UP FOR
Richard Enderton’s computer programming cluss last year at
Mhinnehaha Academy. Minneapolis, were transferred to the
Luwrence Livermore National Laboratories in California.

Well, sort of.

Rich Enderton. Electronic Learning's 1992 Educator of the
Year, asked his high school students if they “would mind
being used as guinea pigs" in 4 Supercomputer Applications
course. The course is part of a U.S. Department of Energy ini-
viative called the National Education Supercomputer Program
(NESP) that provides free, unlimited modem access to a super-

computer previously used by the govern:
ment for scientific research

Enderton, & math and computer saence
teacher. had only used the supercomput-
er for a couple of months and devised his
course outhne thiat sumnmer Sranaue s i
may seem, “not all the students were
thrlied with the dea.” he quips

What these students found. however
was not your averige computing s
Endenon’s project-hised supercomputing
course connects students directhh to some
of the world's foremonst research scienisis
and 10 ane ol the mast poseerta! supe
computers ever, the tin NS A
prot s using bothe the Gy ~alt
ware bemng developed ar Lawrenc
Livermore, the students get Punds-on
experience with large-scale amulitior
programs 0 three areas dumiae maoglel
ing. known s Cloinoman iy g, o
Wirenuin, whieh fets the stedents orean
anmyanion: and physics or Parddeman. e
which students obsene and maniprlat
atomie particles or planetan monen

Al that may sound extremety gl
tech, hut Enderton s students e not il
averachievers—they represent oo
range of abilines and acaden
“The by ol the supercompiter s il
vou dont e to e able nooprogiam
Enderton sivs You dont haw
wihiz on computers No st e b
funve the interest”

AT

o e

Across the Curriculum

Although the course is 4 computer sciency clecine
Enderton stresses the integration of other disciplines One an
student. in fact, said that until she took Enderton s course. she
“never imagined computers could help” in her chasen profes-
sion of graphic artist.

Science is a natural extension of the course. and in one pro-
ject students create a climate modeling sequence to see what
will happen over a period of time when they alter the ozone.
carbon dioxide, or ocean temperatures of the earth

Anothar student used the Wireman simulation to construct a
three-dimensional, animated movie of a cell, including text for
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ANECIDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we find
ourselves in situations where participants or others provide anecdotes about
the impact of a project — how it has affected an individual's self-confidencg,
leadership abilities, classroom behavior, professional development, and so
on. Because this information is usually provided in a spontaneous, informal
way, it is frequently not reported. This form is to help you document these
important comments, which deserve to be reported along with other data
that projects collect more systematically.

1.

In one sentence, specify the learning, outcome, or result that was
reported:

Don Wieber assists a “Make-A-Wish” cancer patient to access NESP.
Give as much detail about the situation as possible:

Don Wieber is an instructor at Contra Costa College in San Pablo,
California. He attended the Northern California Community College
Computer Consortium sponsored supercomputer workshop last spring.

The following is an excerpt from a letter to Brian Lindow from Don. “I
know a sixteen-year-old young man, Brent Hohnemann, in San Diego,
who has a rather serious form of cancer. His chances for recovery are
stated at 25%, but he seems to be doing quite well. “Make-A-Wish"
foundation has provided him with an IBM (or clone) with VGA color
and a copy of AUTOCAD. He is very interested in computers and quite
bright. His father is computer literate and has his own computer, with
a modem.

I recently spent quite a bit of time in San Diego, while my grandson
was fighting a losing battle with cancer. I got to know quite a few
“cancer kids”. They are just amazing! Brent is determined to beat the
cancer and become a computer engineer. He may just pull it off.

I would like to give Brett a Student Account. I would be willing to fly
down and spend a couple days introducing Brent and his father to the
system. I would also, when I get my modem up, keep in contact with
him, monitor his activities, and take responsibility for his
performance.”

Don was given permission to establish an account for Brent and flew
down to give him instruction.

In the beginning, Brent was quite active on the system doing
raytracing projects. Unfortunately, Brent suffered a relapse and was
set back for some months.
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We received word from Don Wieber that Brent has 7 ace again battled back
and the cancer is in remission. Brent is back in school and is active on the
NES.

3. Any “quotable quotes™?

N/A

Please provide the following information about the data you are reporting:
1. Name of source and his/her position and location (if known):

Don Wieber

Contra Costa College

2600 Mission Bell Drive

San Pablo, CA 94806

(510) 235-7800 x 272

2. Date information was reported:

Oxiginal request April 2n, 1992

3. Dates(s) of program or project:

Spring 1992 - ongeing

Sponsour(s):

U. S. Department of Energy

National Education Supercomputer Program

Make-A-Wish Foundation

Contra Costa College

Northern California Community College Computer Consortium

Nature of activity:

Raytracing projects conducted by Make-A-Wish cancer patient.
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4. In some cases, it may be appropriate to follow up on information
provided by your sources(s). Please list here pertinent details about
referrals, such as names and phone number of
people/projects/organizations to contact, document to review, and so
on.

Don Wieber

Contra Costa College
2600 Mission Bell Drive
San Pablo, CA 94806
(510) 235-7800 x 27

Letter from Don Wieber attached.

Your name: Susan Wiebe

Position: National Energy Research Supercomputer Center
Education Program Administrator

Organization: Lawrence Livermore National Laboratory



@ CONTRA COSTA COLLEGE

April 20, 1992

Brian Lindow

P.0. Box 5509, L-581
Lawrence Livermore Laboratory
Livermore, CA 94551

Dear Brian, ‘

Thanks for an extremely enjoyable, enlightening, and
productive workshop. It may be a couple of weeks before I have a
modem up and running, so I am resorting to this rather archaic
means of communication. -

I have a favor to ask.

I Xnow a sixteen-year-old young man, Brent Hohnemann, in San
Diego, who has a rather serious form of cancer. His chances for
recovery are stated at 25%, but he seems to be doing quite well.
“Make-A-Wish” foundation has provided him with an IBM (or clone)
with VGA color and a copy of AUTOCAD. He is very interested in
computers and quite bright. His father is computer literate and
has his own computer, with a modem.

I recently spent quite a bit of time in San Diego, while my
grandson was fighting a losing battle with cancer. I got to know
quite few “cancer kids". They are just amazing! Brent is
determined to beat the cancer and become a “computer engineer”.
Ho may Just pull it off.

I would like to give Brent a Student Account. I would be
willing to fly down and spend a couple of days imtroducing Brent
and his father to the system. I would also, when I get my modem
up, keep in contact with him, monitor his activities, and take
responsibility for his performance.

I am sure that you, better than I, can see the potential
benefits. I also realize that this is outside the "Guidelines®
you presented to us. I am quite willing to jump through most any
2§:ps ;;hort of moving to San Diego) that will assist in bringing

s off. . .

I realize that you are more thanm busy. However, because of
my recent experience, I have a (probably unreasonable) sense of
urgency about this.

If you could drop me a note (in the inclosed envelope) or
leave a message on either my home or school phone tape (Contra
Costa College is closed, this week), I would be very grateful.

Home phone: (510) 758-18865

School phone: (510) 235-7800 ext 272
Yours truly,,
o "
Don Wisber
2320 Hoytt Ct.
Pinole, CA 94564

2600 MISSION BELL DRIVE, SAN PABLO, CA., 94806 (415) 235-7800
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This form is to assist you in reporting data about your project. Often we find
ourselves in situations where participants or others provide anecdotes about
the impact of a project — how it has affected an individual's self-confidence,
leadership abilities, classroom behavior, professional development, and so
on. Because this information is usually provided in a spontaneous, informal
way, it is frequently not reported. This form is to help you document these
important comments, which deserve to be reported along with other data
that projects collect more systematically.

1.

In one sentence, specify the learning, outcome, or result that was
reported:

Merrill Senior High School names winner of the Pioneering Partners
for Educational Technology Initiative.

Give as much detail about the situation as possible:

John Gravelle received his training on the NES during the 1991 Cray
Academy in Wisconsin. John has been very inventive with his use of
this classroom resource and very active in creating projects involving
his students and others across the nation.

In May 1992 John received notice from Tommy Thompson, Governor
of Wisconsin. In his letter of congratulations to John, Governor
Thompson stated, “Your team was selected among other applicants
based on creative use of technology in education. The ability to
connect the school's Macintosh network to the Cray Supercomputer is
impressive. The students are certainly motivated to learn.”

Pioneering Partners is made up of the five Great Lakes states and GTE-
North. John's introduction of special technology into his classroom
utilizing the NES afforded him the opportunity to participate in this
collaborative program.

Using the NES, John allows his students to see the effect an
automobile’s design has on the concept of wind drag. They
mathematically change the slope of a car's heod and the
supercomputer calculates the drag. John's students also use the same
type of computer programs that create special effects for movies and
can design 3-dimensional pictures of mathematicai formulas. In
addition, the NES can rotate the object, take electronic snapshots at
each stage of manipulation, and then put those snapshots into motion
to give students another tools for understanding a complex
mathematical concept.
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3.

Any “quotable quotes™?

“Access to the supercomputer has reshaped the content of an
academic course at Merrill High School and the ways teachers impart
the material. The Merrill team hopes to extend the benefits of that
access, as well as expand other opportunities for sharing between
Wisconsin public schools.” John Gravelle

Please provide the following information about the data you are reporting:

1.

Name of source and his/her position and location (if known):
Tommy G. Thompson

Governor

State of Wisconsin

P.O. Box 7863

Madison, Wisconsin 53707

(608) 266-1212

Date information was reported:

May 20, 1992

Dates(s) of program or project:

Participation in the NESP July 1991 - ongoing
Sponsor(s):

U. S. Department of Energy

National Education Supercomputer Program
Wisconsin Department of Public Instruction
Governor's Office - State of Wisconsin

Nature of activity:

Introduction of technology into Merrill Senior High School
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4. In some cases, it may be appropriate to follow up on information
provided by your sources(s). Please list here pertinent details about
referrals, such as names and phone number of
people/projects/organizations to contact., document to review, and so

on.

John Gravelle

Merrill Senior High School
Polk Street

Merrill, Wisconsin

(715) 536-4594

Letter from Governor Tommy Thompson to John Gravelle attached.

Your name: Susan Wiebe

Position: National Energy Research Supercomputer Center
Education Program Administrator

Organization: Lawrence Livermore National Laboratory



TOMMY G. THOMPSON

Governor
State of Wisconsin

May 20, 1992

John Gravelle
806 Adams Street
Merrill, WI 54452

Dear Mr. Gravelle:

Congratulations! It gives me great pleasure to inform you that
your team from Merrill Sr. High School is a winner in this first
year of the Pioneering Partners for Educational Technology
infitiative. It is wonderful to recognize this team for the
outstanding advances in the use of technology as a tool.

Your team was selected from among other applicants based on
creative use of technology in education. The ability to connect
the school's Macintosh network to the Cray Supercomputer is
impressive. The students are certainly motivated to learn.

Your team's invoivement in Pioneering Partners is Just

beginning. In August, you will attend a leadership institute
designed to develop and enhance the teams' ability to share
creativity and innovation with other teams of educators. The
1992-1993 schoo) year will bring the opportunity for the sharing
of knowledge and dissemination of your innovation. .

Thank you for the commitment to create learning opportunities for
students throughout the Great Lakes Region which might not
otherwise exist. Please extend my congratulations to the rest of
the team members.

TGT/3a

cc: Dr. Ralph Neale
Lanny Tibaldo

Room 11§ East. State Capitol, P.O. Box 7863, Mudison, Wisconsin S3707  (608) 266-1212 » FAX {608) 267-8983
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This form is to assist you in reporting data about your project. Often we find
ourselves in situations where participants or others provide anecdotes about
the impact of a project — how it has affected an individual's self-confidence,
leadership abilities, classroom behavior, professional development, and so
on. Because this information is usually provided in a spontaneous, informal
way, it is frequently not reported. This form is to help you document these
important comments, which deserve to be reported along with other data
that projects collect more systematically.

1.

In one sentence, specify the learning, outcome, or result that was
reported:

1989 Rhode Island Superkid uses National Education Supercomputer
for high resolution images of a beating heart.

Give as much detail about the situation as possible:

Peter Daly was the 1989 representative from Rhode Island to the
Superkids program. He is currently attending the University of Rhode
Island majoring in electrical engineering. In October of 1991, Peter
requested time on the National Education Supercomputer to do
research in the area of medical imaging involving three-dimensional
reconstruction of certain cardiac organs.

The following is an excerpt from his letter of request for Cray time:
“Specifically, my colleagues and I get volunteers to submit themselves
to MRI scans of the heart. We take “pictures” of different areas of the
heart, and save these to pictures on magnetic tape. The tape is taken
to our computers at URI, where it is downloaded to out UNIX
workstations (suns, mips, dec risc, etc.). From there, we can re-
arrange the images and show two-dimensional “movies” of a beating
heart.”

“From there, we take the two dimensional “slices” of a person’s heart
and re-construct them to form a three-dimensional object. When
complete, the pictures form a “movie” of a three dimensional beating
heart (well, the left and right ventricles of the heart).”

“I used to do “cheap” rendering techniques in the three-dimensional
reconstruction (gourand shading). However, after taking a numerical
methods class, I decided to try and get better quality three-
dimensional pictures. A two-step approach was taken; use of cubic
spline interpolation (to make the heart look a little less choppy) and
ray-tracing (to make it look a little more realistic). The ray-tracing
program I use (MTV - public domain) takes an eon to run through just
one frame (512 x 512 pixels), Multiply that by an 80 frame movie, and
things start going a little slow - even on a DEC-5000/200."
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“Also, I have a little time constraint. I am scheduled to give a paper
on this stuff November 1st, at an IEEE Engineering in Medicine and
Biology Conference. ... " '

“Do you think I have a chance at getting some Cray time on the NES
Cray? I would like to use it to run the MTV raytracer. Of course,
NERSC can have the pictures, as well as the X-based “movie”
programs which I use to view the images. On a DEC-5000/200, I can
get up to 35 frames/sec, and on a Sparc 1+ I can run movies at roughly
25 frames/sec.”

“I realize this is a total shot in the dark, but I figured I would give it a
try. Thanks for reading this message, and please let me know that you

The Cray time was allowed and Peter’s results were very exciting. He
was able to develop a cardiac “movie” loop. This generated a 3D
reconstruction of the heart at nine different intervals, moved ahead
one point in time, and shifted the view by 10 degrees in each pass.
The end effect is 36 “frames"”, with the heart “beating” one complete
cycle every nine frames. By repeating the 36 frames over and over, the
heart appears to “beat” continuously, with the viewer walking around
it.

Because Peter was an “ex-Superkid” we invited him to be one of our
expert speakers at the 1992 High School Science Student Honors
Program. He was very well received, presented his subject with a high
degree of knowledge and enthusiasm, and related very well to the
students. He demonstrated what can be done by being allowed access
to National Education Supercomputer.

3. Any “quotable quotes”?

“Thanks again for the Cray time on the NES. Without the services
NERSC provides, I would not have been able to produce images of this
quality. The NES is a unique tool which serves its purpose very well.”
Peter Daly
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Please provide the following information about the data you are reporting:

1.

Name of source and his/her position and location (if known):

Peter Daly

1989 Rhode Island Superkid

Senior - University of Rhode Island
Department of Electrical Engineering

Date information was reported:
June 19, 1992

Dates(s) of program or project:
October 1991 through January 1992
Sponsor(s):

Department of Energy
National Education Supercomputer Program
University of Rhode Island

Nature of activity:

Utilized National Education Supercomputer for realistic animated
renderings of the beating heart.

In some cases, it may be appropriate to follow up on information
provided by your sources(s). Please list here pertinent details about
referrals, such as names and phone number of
people/projects/organizations to contact, document to review, and so
on.

Peter Daly

URI Department of Electrical Engineering
Kelly Hall Annex A-218

Kingston, RI 02881

(401) 789-0654 Voice

(401) 782-1066 Fax

Poster created by Peter Daly attached.
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Your name: Susan Wiebe

Position: National Energy Research Supercomputer Center
Education Program Administrator

Organization: Lawrence Livermore National Laboratory



ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we find our§elves in
situations where participants or others provide anecdotes about the impact of a project -- how
it has affected an individual's self-confidence, leadership abilities, classroom behavior,
professional development, and so on. Because this information is usgally provided in a
spontaneous, informal way, it is frequently not reported. This form is to help you docyment
these important comments, which deserve to be reported along with other data that projects
collect more systematically.

1. In one sentence, specify the learning, outcome, or result that was reported:

Elementary teachers learned to demonstrate physical science principles
taught in their science texts with the 130 physics and chemistry experiments

each teacher must practice in the week-long Teachers Teaching Teachers
workshop.

2. Give as much detail about the situation as possible:

The Rocky Flats Facility and the INEL have been working on a technical transfer
of the Environmental Management-sponsored elementary teacher workshop "Teachers
Teaching Teachers" since the May 1992 Spring Program Review. Eileen Jemison,
Rocky Flats Education Outreach Coordinator, requested a short presentation

on the program to take place in July or August. The INEL sent Kent Meikle,

a developer and lead instructor for the program to Denver to demonstrate the
program. Ms. Jemison and seven area teachers, including ‘Penny Eucker, a
secondary teacher in Denver, participated in the informal program demonstration
as a means of evaluating the program for adoption and adaption for the Rocky
Outreach portfolio. Ms. Eucker, a PhD candidate in science education, responded
enthusiastically through a letter to Ms. Jemison, urging adoption of Teachers
Teaching Teachers for the FY93 Qutreach Program. Ms. Jemison forwarded the
Tetter to the INEL Outreach Office.

3. Any "quotable quotes"?

August 18, 1992 - Teachers Teaching Teachers - Letter

Penny Eucker, Denver, Colorado secondary teacher, wrote after watching a
Teachers Teaching Teachers demonstration, "I have reviewed several science
programs in, the Denver area, and Teachers Teaching Teachers is easily the
best. It respects the teacher's ability to incorporate the science into
the curriculum and conveys the spirit of discovery to students. With this
program, new vitality could be injected into the curriculum."

Attach any photos, articles, or other material that would illustrate the anecdote.
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Ms. Karen L. Hollister

Precollege Programs Acministrator
INEL Office of Academic Programs
EZaG Icaho, Inc.

P.O. Box 1625

Idaho Falls, ID 82415

TEACHERS TEACRHING TEACHERS (T3) - £4J-008-92

Cear Karen.

Thank you and Kent Meikle for snaring the T2 concept. Kent presented the purcose, history,
materials and successes with me and seven area ieachers. The Tezchers Teaching Teachers
program is very exciting. Your succass in the past three years must be gratifying.

We had four secondary and two elementary teachers attend Kent's aemonsiration. He gave us good
informaticn and a few quick demonstrations in the short time available. Our seconcary teachers
were very interested in pursuing this projec:. a letter from one cf the panticipants is enciosed.
The elementary teachers were 2lso interested but somewnat reszrved. Kent explained that during
the first year, elementary teachers were recruited, however, in ihe past two years you have hzd
!0 maintain a waiting list in spite of expanaing the numcer of werkshors availacle. That's

succass.
Recky Fiats is very interesteq in preceeging with the pregram. have many questions and issues

that | wisn to discuss furiner with you. pernzps we couid review hem in the near future. piease
call me &t (COZ) ¢66-2202. Cnce again, | appreciate ycur eficris to share this pregram with

Rocky Fiats Plant.

z

Eilleen A. Jemison

EZAG Rocky Fiats, Inc.
Education Cutreach Coordinator
ej

Enclosura:
As Slated

Recyaea



MR. cnd MRS, WILLIAM EUCKER Il
1777 LARIMER STREZY
CENVER, CCLCRACQ 80202

August 12,1992

Ms, Zileen A. Jemison
Tducational Outreach Coordinator
EC&G Rocky Flats

Denver, CO 80402

Dear Eileen;

Tuank you for inviting me to the Teachers Teachirg Teachers
reviay. I felt strongly about the concept and wanted to follow
up. I have reviewed several sclence programs in the Denver area
including the Amoco Science Project, Alllance for Sclence, and
several sponsored by the Colorado School of Mines. Teachers
Teachin Teachers is easily the best for severazl reasons.
Prizarily, it respects the teacher's ability to incorporate the
sciesnce into the curriculum. It conveys the spirit of discovery
to students. Science is a process not a workbook. Scilence at the
elementary level should move toward the experiential and away

rom textbooks. According to the National Science Foundation,
science interest begins a decline in the third grade. With this
program, new vitality could be injected into the elementary

science curriculum.

Similar programs can be found in the Denver area, but none
are well Sunded. Tzey lack the ability to follow through wWith
materiazls and focus. The beautiful rescurce took clinches the
usefulness of the one week workshop. As am extension to the
project, teachers in Colorado have access to az 800# out of the
University of Colorado Which will answer any science question

within 24 hours.

TFf 4introduced to Colcrado, I would like to follow Teaciers
Teaching Teachers as part of my doctoral research in science
educatlion.

spectfu%%fﬁ
Clohlo

E{""‘”“‘_\
enny Zucker
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ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we find ourselves in
situations where participants or others provide anecdotes about the impact of a project -- how
it has affected an inaividual's self-confiderce, leadership abilities, classroom behavior,
professional developmeiii, and so on. Because this information is usually provided in a
spontaneous, informal way, it ic frequently not reported. This form is to help you document
these important comments, which deserve to be reported along with other data that projects

collect more systematically.

I. In one sentence, specify the learning, outcome, or result that was reported:

In the Physical Sciences Revisited for Intermountain Educators (PRIME) workshop
Junior high teachers spend a week in a secluded mountain ::sort tearning
physical science side-by-side with INEL scientists. Through numerous
interactive demonstrations, at meal times, and during free time at the close

of the day, scientists and teachers commune and question.

2. Give as much detail about the situation as possible:

Or. Charlie Sellers, INEL scientist and PRIME presenter, (bearded in photo)
described his experience with the 1992 PRIME workshop as, "PRIME looks like
someone's birthday party. Someone cracking a bullwhip to demonstrate wave
action, teachers experimenting with liquid nitrogen, lasers, telescopes, and
optics. Even the quietest teachers talked with neighbors, and the conversations
during meals - were the most interesting and challenging. One teacher asked
me, 'What is the nature of bonding metals?' Even scientists don't fully
understand that concept, yet this teacher is trying to teach it to his students.
I had to do some work to give him something he could %ae back to his students.
Seeing the teachers so excited tells the story of PRIME's success."

3. Any "quotable quotes"?

“It was fun to be a kid learning new ideas.again. PRIME is an ideal environment
for learning and sharing our concerns in science. Thank you!

Attach any photos, articles, or other material that would illustrate the anecdote.



Page 2, Anecdotal Data Report Form

Please provide the following information about the .data you are reporting:

1.

Name of source and his/her position and location (if known):
Dr. Charles Sellers, INEL Scientist
EG&G Idaho, Inc.
P.0. Box 1625

Id3he fiblimith Wit 41-1e% Gl
June 21, 1992

Name of specxfxc program, project, or activity in which your source or the person(s)
involved in the anecdote participated:

PHYSICAL SCIENCES REVISITED FOR INTERMOUNTAIN EDUCATORS (PRIME)
Date(s) of program or project:

June 15-19, 1992
Sponsor(s):

Energy Research

RN TY NI T

Nature of activity:

Teachers Enhancement Program emphasizing physical science

In some cases, it may be appropriate to follow up on information provided by your
source(s). Please list here pertinent details about referrals, such as names and phone
numbers of people/projects/organizations to contact, documents to review, and so on.

Dr. Charles Sellers, INEL Scientist
EG&G Idaho, Inc.

P.0. Box 1625

Idaho Falls, ID 83415-2211

Your Name: Dr. Morgan McArthur

Position: Project/Program Engineer

Organization: EG&G Idaho, Inc.

T

'






zm=  Lake Hazel Middle School .

Marion Summers

Judi Tavlor e
: 11625 LA GRI\NGE Fritz )enkirs
ACTIVITIES DIRECTOR NG : .
i Nelson BOISE, IDAHO 85709 PSYCHOLOGIST
(208) 362-3705 B. Kent Harris

LZE R. MITCHELL, PRINCIPAL

August 18, 1992

Director
INEL
Idaho Falls, ID 83415

Dear Sir,

I was one of the educators that had the extreme good fortune to attend the
PRIME program held at Grand Targhee early this summer. The content of this
program was most appropriate, and the presentation of the widely varied cur-
riculum was accomplished in a very professional way. Iam delighted that your
Scientific community was willing and able to share your considerable expertise with
those of us "in the trenchs" of public science education.

The PRIME program is an excellent forum for educators to upgrade their
scientific knowledge, and provides an opportunity for us to meet our contemporaries
in a casual environment. The sharing of experiences, both constructive and other-
wise, enlarge our ability to make content presentations more effective in the class-
room and laboratory.

I wish to formally acknowledge my sincere appreciation for the efforts of Dr.
Morgan McArthur, who was the "velcro” that made the entire program run so
smoothly and so effectively. His great good humor, obvious intelligence, and
genuine dedication to the educational objectives of the PRIME program is most

noteworthy. Please pass my congratulations to him for a job well done!!!

4% 4 »
oseph P. McMon'; e

Chairman, Sciewe Department




ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Oft‘en we find ours;lves in
situations where participants or others provide anecdotes about the impact of a project -- how
it has aifected an individual's self-confidence. leadership abilities, classroom b;hav19r,
professional development, and so on. Because this informatign is usgally provided in a
spontaneous, informal way, it is frequently not reported. This fo.rm is to help you docpmem
these important comments, which deserve to be reported along with other data that projects
collect more systematically.

1. In one sentence, specify the learning, outcome, or result that was reported:

In the Physical Sciences Revisited for Intermountain Educators {PRIME) workshop
junior high teachers spend a week in a secluded mountain resort learning
physical science side-by-side with INEL scientists.

2. Give as much detail about the situation as possible:

Joe McMonigle isone of 20 secondary teachers who participated in the 1992
PRIME workshop. McMonigle was a model participant - enthused, inquisitive,
and eager to help his colleagues. He was quick to note the value of using
scientists as instructors for PRIME and had become an ardent marketer for
future versions of the workshop.

3. Any "quotable quotes"?

See attachment

Attach any photos, articles, or other material that would illustrate the anecdote.



ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we find ourselves in
situations where participants or others provide anecdotes about the impact of a project -- how
it has affected an individual's self-confidence, leadership abilities, classroom behavior,
professional development, and so on. Because this information is usually provided in a
spontaneous, informal way, it is frequently not reported. This form is to help you document
these important comments, which deserve to be reported along with other data that projects
coilect more systematically.

. In one sentence, specify the learning, outcome, or result that was reported:
Junior high teachers spend a week in a secluded mountain resort in the
Physical Sciences Revisited for Intermountain Educators (PRIME) workshop
learning physical science side-by-side with INEL scientists. Through
numerous interactive demonstrations, at meal times, and during free time
at the close of the day, scientists and teachers commune and question.

2. Give as much detail about the situation as possible:

The PRIME participants share lodging during the week and become very
familiar with each other. Denise Kessinger spent a good deal of her

free time during the week with other female teachers. From the first

day she heard her companions discussing their reticence about participation
in the electricity unit. Ms. Kessinger also heard their comments concerning
their attitudes toward teaching electricity following the unit.

3. Any "quotable quotes"?

June 18, 1992 - Physical Science Revisited for Intermountain Educators -
Denise Kessinger, Arco Idaho secondary science teacher, said after
watching another female teacher finally discover the in's and out's of
electricity, "The women dreaded theelectricity unit. It was scheduled for
Thursday, the fourth day of the workshop, and all week the women said they
had never taughtelectricity and were afraid to try it. The two scientists
who taught it gave each of us individual attention for as long as it took
to understand it. The women used the voltmeters and ammeters and actually
learned whatelectricity is all about. Without that attention, those women
would still avoid teaching electricity. Seeing attitude changes iike that
and finding out what scientists do and think were the best parts of PRIME."

Attach any photos, articles, or other material that would illustrate the anecdote.

wolnl g
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ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we find ourselves in
situations where participants or others provide anecdotes about the impact of a project -- how
it has affected an individual's self-confidence, leadership abilities, classroom behavior,
professional development, and so on. Because this information is usually provided in a
spontaneous, informal way, it is frequently not reported. This form is to help you document
these important comments, which deserve to be reported along with other data that projects
collect more systematically.

1. In one sentence, specify the learning, outcome, or resulit that was reported:

Elementary teachers learned to demonstrate physical science principles taught
in their science texts with the 130 physics and chemistry experiments each
teacher must practice in the week-long Teachers Teaching Teachers workshop.

2. Give as much detail about the situation as possible:

Denice Nelson (5th grade, Bunker Elementary, Idaho Falls) "I haven't taught
science for 8 years. I'm not afraid of it now. I'm going to have journals

and science centers in my class. If I'd known it was fun, I would have taught
it long ago!" Ms. Nelson has taught elementary students for 25 years and has
avoided teaching science wherever possible. She had not been prepared to
demonstrate science in her own academic career and had not had pleasant
experiences with the subject as a young student. With limited background and
negative experiences, Ms. Nelson surprised herself with the enjoyment of the

T3 workshop. She entered a reluctant participant and left a crusader convinced
of the importance and the fun of science.

3. Any "quotable quotes"?

See No. 2 above.

Attach any photos, articles, or other material that would illustrate the anecdote.
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Program Type: __ Teacher Research Participation
ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we find ourselves in
situations where participants or others provide anecdotes about the value of a project -- how it
has affected an individual's self-confidence, leadership abilities, classroom behavior, professional
development, and so on. Because this information is often provided in spontaneous, informal
way, it is not frequently reported. This form is to help you document these important comments,
which deserve to be reported along with data that projects collect more systematically. Please
continue your descriptions on another piece of paper, if necessary.

1. Inone sentence, specify one specific outcome, learning, or result that was reported.

Teachers will be able to incorporate the technology and information that was gained at
CEBAF into the classroom.

2.  "Quotable Quotes":

"This is an enormous opportunity for teachers to learn applications of what they teach in the
classroom. Hopefully it will give them an idea of what goes on in scientific research.” -
Phyllis Hunt

"There can be no question that this will influence the way I teach, for instance, I will be able
to assimilate the technology and irformation that was gained to the courses that I teach.
Things that I never had a clear understanding of such as gluons and quarks will be
transferred more efficiently into lectures on atomic structure.” - Edwin Christmann

"This type of experience helps to keep teachers aware of what they are training our youth to
do when they leave the classroom." - Thomas Spencer

3. Give as much and as many examples as possible concerning #1.

"During the past several years, students have come to me for assistance with personal
projects. I have shied away from involvement because I knew my skills and knowledge of
modermn electronics was not up to par. Here at CEBAF, I received a crash course in modern
electronics. I return to school with new confidence in my abilities. In fact, I plan to look
into starting a science club with electronics as the main project area.” - Thomas Codding

"To share with my computer science students, I have frustrating tales of debugging,
knowledge of the UNIX system, a better understanding of C, actually tested programming
skills, and insight into the job description of a computer scientist. To share with my
mathematics students, I have new applications of slope and acceleration, a new respect for
the scientific process of gathering and analyzing data, and many applications concerning
problem solving." - Barbara Thomas

4. In some cases, it may be appropriate to follow up on information provided by your
source(s). Please list here pertinent details about referrals, such as names and phone
numbers of people/projects/organizations to contact, documents to review, and so on.

TRAC Exit Report from Barbara Thomas, (804)838-2403
TRAC Exit Report from Phyllis Hunt, (205)287-0690

TRAC Exit Report from Thomas Codding, (904)383-6908
STRIVE Exit Report from Thomas Spencer, (804)486-7688
STRIVE Exit Report from Edwin Christmann, (804)428-2025

5. Append materials (photos, videos, newspaper articles, etc.)



Your Name: Janet Hill
Position:  Education Activity Technician

Organization: CEBAF (Continuous Electron Beam Accelerator Facility)

Please fill in the information below about the data you are reporting:
a. Name of source and his/her position (if known):

Teacher fellows:

Phyllis Hunt (Curt Hovator, mentor)
Edwin Christmann (Al Guerra, mentor)
Thomas Spencer (Brian Kross, mentor)
Thomas Codding (Kelly Mahoney, mentor)
Barbara Thomas (Jorg Kewisch, mentor)

b. Date information was reported: August 1992

c. Specific program, project, or activity in which your source or the person(s) involved in e
anecdote participated, including name, date(s), sponsor, nature of activity:

TRAC - Teacher Research Associates - program, sponsored by DOE, June - August 1992

STRIVE - Science Teachers Research Involvement for Vital Education - program,
sponsored by DOE/NSF, June - August 1992

Strozak:mlo
October 14, 1992



CEBAF News

Teachers STRIVE to become better researchers, educators
T 1A

Program made one teacher "feel like a freshman"
by Paul D. Mantikoski

After nine months of teaching eight hours a day, five days a
week, most teachers look forward to the relaxation that comes
with summer vacation.

But this summer, 14 teachers, some from local schools and
several from Florida and New Mexico, gave up their cherished
summer sojourn to attend a teachers' summer school at CEBAF.

Teachers came to CEBAF through three eight-week
programs--Science Teachers Research Involvement for Vital
Education (STRIVE), Teachers Research Associates (TRAC),
and BEAMS. They worked with engineers, physicists, and
technologists on different research teams.

Tom Spencer, an electronics teacher and STRIVE partici-
* pant from Western Branch High School in Virginia, thinks the
program was great. "Iloveit. It's good for teachers to get outand
get this hands-on experience," he said. "Tt's good to know first-
hand what's going on with high-tech research and development."

Spencer spent his summer working with the Hall A vertical
drift chamber gas system. He pointed out that while what he was
doing did not closely relate to his class lessons, the methods he
and staff members used to conduct research would definitely be
beneficial.

"You have to keep the age, ability and interest level of the

" kids in mind,” Spencer said. "If I came at them with the things 1

was doing directly, I'd lose them all.” Using less abstract

principles from what he leamed this summer will belp keep the
interest level high in class this year.

An example of his research is sublimation, the passing of a
solid into a gas or gas into a solid, without either becoming a

APER\WORK /8

liquid in the process. "I use the ice cube theory," said Spencer. "I
ask them what happens to the ice cubes in the refrigerator when your
family goes on vacation for a couple of weeks? When they can
relate learning something new with somethig they're familiar with,
it all becomes easier and more fun,” he said.

Spencer admiued that at the start of
the summer program he felt almost like a
freshman walking into his first science
class. He credits his staff mentor, Brian
Kross, and CEB AF staff for quickly work-
ing him into the research and making his
work a part of it.

"Brian was a valuable resource from
beginning to end,” he said. "I couldn'task
for anything better. It was great working
with him to see the way things progress.”

Even though Spencer knew what his
responsibilities and requirements were, he
said it was interesting to see that some
things remained up in the air. "There were
times when the people I worked with
wouldn't know what would happen orcome
next because it simply hadn't been done
yet," he said.
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Continued from B1

gram exposes teachers to how sci-
ence is done.

“It's not as cut and dried as the
textbooks make it,” Hartline said.
There’s a lot of trial and error.
There's a real dimension you gain
by having done science, instead of
reading about it in a book.”

Hartline said the trial and error
— the “thrill of the chase” — is one
of the most exciting elements of
science. It's one that often fails to
come through in textbooks.

That was something Rachael
Cofer, a math teacher at James
Blair Middle School in Williams-
burg, learned from working with
CEBAF's radiation detection sys-
tem.

“It was real interesting to see
that things did not come out nice
and clean and easy,” Cofer said in
a presentation on her project. “1
have a whole different perspective
?n how to go about problem solv-

ng.”

{ One lesson the teachers got
from the program is that research
doesn't work on a schedule.
“Teachers are so scheduled,” said
Susan 'Moore, a physics and chem-
istry teacher at Menchville High
School in Newport News.

“We think things have to hap-
Ken by a certain bell. If it doesn’t
appen by second period, it’s not
going to happen.” .
For Moore, the summer job
'meant freedom from bells. “There
"are no bells, and 1 may leave my
room without having someone
cover for me,” Moore said.




Program Type: __Teacher Research Participation

ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we find ourselves in
situations where participants or others provide anecdotes about the value of a project -- how it
has affected an individual's self-confidence, leadership abilities, classroom behavior, professional
development, and so on. Because this information is often provided in spontaneous, informal
way, it is not frequently reported. This form is to help you document these important comments,
which deserve to be reported along with data that projects collect more systematically. Please
continue your descriptions on another piece of paper, if necessary.

1.

In one sentence, specify one specific outcome, learning, or result that was reported.
Teachers realized how important it is for students to learn to solve real-world problems.
"Quotable Quotes":

"Teaching science instead of teaching about science." - Laymond North

"I have to say that my experience doing research has changed my perspective on 'problem
solving.' I will look for real world problems for them (students) to solve not only from my
CEBAF experience, but from other sources as well." - Rachael Cofer

Give as much and as many examples as possible concerning #1.

"In the real world, if you solve a problem, there is no 'answer key' to verify one's solution.
Different approaches to solving a problem may exist that produce a workable solution, but
researchers analyze them to select the solution that seems 'best' for the problem at hand.
This careful analysis will help me to impress upon students the importance of 'thinking for
themselves' and the need to be willing to take risks." - Rachael Cofer

"I plan to incorporate problem solving into my daily teaching of mathematics rather than just

at the end of a chapter by:

1. looking for more real-world problems to solve;

2. using class time to analyze a problem's multiple approaches as cooperative learning
activities and class discussions;

3. give students more opportunities to think and analyze rather than to just do computation
drills.” - Rachael Cofer

In some cases, it may be appropriate to follow up on information provided by your
source(s). Please list here pertinent details about referrals, such as names and phone
numbers of people/projects/organizations to contact, documents to review, and so on.

STRIVE Exit Report from Rachael Cofer, (804)898-9129
Laymond North, (804)838-2438

Append materials (photos, videos, newspaper articles, etc.)
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Ycar Name: Janet Hill
Position:  Education Activity Technician

Organizat.on: CEBAF (Continuous Electron Beam Accelerator Facility)

Please fill in the information below about the data you are reporting:
a. Name of source and his/her position (if known):

Teacher fellows:

Rachael Cofer (Bob May, mentor)

Laymond North (Curt Hovator, mentor)
h. Date information was reported: August 1992

c. Specific program, project, or activity in which your source or the person(s) involved in e
anecdote participated, including name, date(s), sponsor, nature of activity:

TRAC - Teacher Research Associates - program, sponsored by DOE, June - August 1992

STRIVE - Science Teachers Research Involvement for Vital Education - program,
sponsored by DOE/NSF, June - August 1992

Strozas:mlo
Oc.wol < 14, 1992
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Program Type: __ Teacher Research Participation

ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we find ourselves in
situations where participants or others provide anecdotes about the value of a project -- how it
has affected an individual's self-confidence, leadership abilities, classroom behavior, professional
development, and so on. Because this information is often provided in spontaneous, informal
way, it is not frequently reported. This form is to help you document these important comments,
which deserve to be reported along with data that projects collect more systematically. Please
continue your descriptions on another piece of paper, if necessary.

1.

In one sentence, specify one specific outcome, learning, or result that was reported.
Teachers realized how important it is for students to learn to solve real-world problems.

"Quotable Quotes":
"Teaching science instead of teaching about science." - Laymond North

"T have to say that my experience doing research has changed my perspective on 'problem
solving." I will look for real world problems for them (students) to solve not only from my
CEBAF experience, but from other sources as well." - Rachael Cofer

Give as much and as many examples as possible concerning #1.

"In the real world, if you solve a problem, there is no 'answer key' to verify one's solution.
Different approaches to solving a problem may exist that produce a workable solution, but
researchers analyze them to select the solution that seems 'best’ for the problem at hand.
This careful analysis will help me to impress upon students the importance of 'thinking for
themselves' and the need to be willing to take risks." - Rachael Cofer

"I plan to incorporate problem solving into my daily teaching of mathematics rather than just

at the end of a chapter by:

1. looking for more real-world problems to solve;

2. using class time to analyze a problem's multiple approaches as cooperative learning
activities and class discussions;

3. give students more opportunities to think and analyze rather than to just do computation
drills." - Rachael Cofer

In some cases, it may be appropriate to follow up on information provided by your
source(s). Please list here pertinent details about referrals, such as names and phone
numbers of people/projects/organizations to contact, documents to review, and so on.

STRIVE Exit Report from Rachael Cofer, (804)898- 7 °*
Laymond North, (804)838-2438

Append materials (photos, videos, newspaper articles, etc.)
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Your Name: Janet Hill
Position: Education Activity Technician

Organization: CEBAF (Continuous Electron Beam Accelerator Facility)

Please fill in the information below about the data you are reporting:
a. Name of source and his/her position (if known):

Teacher fellows:

Rachael Cofer (Bob May, mentor)

Laymond North (Curt Hovator, mentor)
b. Date information was reported:  August 1992

c. Specific program, project, or activity in which your source or the person(s) involved in e
anecdote participated, including name, date(s), sponsor, nature of activity:

TRAC - Teacher Research Associates - program, sponsored by DOE, June - August 1992

STRIVE - Science Teachers Research Involvement for Vital Education - program,
sponsored by DOE/NSF, June - August 1992

Strozak:mio
Ocloher 14, 1992
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Program Type: __Teacher Research Participation

ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we find ourselves in
situations where participants or others provide anecdotes about the value of a project -- how it
has affected an individual's self-confidence, leadership abilities, classroom behavior, professional
development, and so on. Because this information is often provided in spontaneous, informal
way, it is not frequently reported. This form is to help you document these important comments,
which deserve to be reported along with data that projects collect more systematically. Please
continue your descriptions on another piece of paper, if necessary.

1.

In one sentence, specify one specific outcome, learning, or result that was reported.
Teachers gained a new appreciation for teamwork.

“Quotable Quotes":

“To share with my students, 1 have the CEBAF story and a new appreciation for teamwork."
- Barbara Thomas

"I was treated as if I belonged, and was a team player. I learned not only about technology,
but about being a professional." - Rachael Cofer

Give as much and as many examples as possible concerning #1.

"The people at the Machine Control Center work as a team, and are each and every one of
them willing to help. I know because I think I eventually asked each one of them for help at
some time or other. It was an interesting teamwork philosophy that I witnessed. Each

person had a particular task or set of tasks, but when finished it all tied together.” - Barbara
Thomas

In some cases, it may be appropriate to follow up on information provided by your
source(s). Please list here pertinent details about referrals, such as names and phone
numbers of people/projects/organizations to contact, documents to review, and so on.

TRAC Exit Report from Barbara Thomas, (804)838-2403
STRIVE Exit Report from Rachael Cofer, (804)898-9129

Append materials (photos, videos, newspaper articles, etc.)
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Your Name: Janet Hill
Position:  Education Activity Technician

Organization: CEBAF (Continuous Electron Beam Accelerator Facility)

Please fill in the information below about the data you are reporting:
a. Name of source and his/her position (if known):

Teacher fellows:

Barbara Thomas (Jorg Kewisch, mentor)

Rachael Cofer (Bob May, mentor)
b. Date information was reported: August 1992

c. Specific program, project, or activity in which your source or the person(s) involved in e
anecdote participated, including name, date(s), sponsor, nature of activity:

TRAC - Teacher Research Associates - program, sponsored by DOE, June - August 1992

STRIVE - Science Teachers Research Involvement for Vital Education - program,
sponsored by DOE/NSF, June - August 1992

Strozak:mlo
October 14, 1992



ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we find
ourselves in situations where participants or others provide anecdotes about the
impact of a project - how it has affected an individual’s self-confidence, leadership
abilities, classroom behavior, professional development, and so on. Because this
information is usually provided in a spontaneous, informal way, it is frequently not
reported. This form is to help you document these important comments, which
deserve to be reported along with other data that projects collect more systematically.

1. In one sentence, specify the learning, outcome, or result that was reported:

Mary Zinn collaborated with her mentor and post doc to develop a new
technique for separating thorium for dating of geological materials.

2. Give as much detail about the situation as possible:

Mary didn’t feel that her background was good enough for this project.
She has had only three physics courses and the bulk of the project involved
lasers and high energy physics. She added that she initially spent much of
her time reading and felt very frustrated with the volume of material and
the complexity of the subject.

The laser broke down fairly early in the project, which led to the
development of another technique in order to date of the rock samples.
She was able to fully participate in this portion of the project and found it
immensely exciting and satisfying work.

The Friday tours and seminars were "simply incredible". The speakers were
very gifted, people were very open and receptive. David Mann (Thin
Sectioning Lab) was just delightful as was Mike Kauffman (Omega West
Reactor). (David was "out-of-sight") Mary was impressed by how
receptive laboratory scientists were to questions and suggestions and that
there were no power games (intellectually).

Housing was an "endless nightmare". Mary said she wouldn’t have minded
the hassle except for the fact that "housing led me to believe they would
do something, then didn't. In the meantime, time had passed. Spring was
very traumatic (in reference to obtaining housing)." Most of the TRAC
participants had "a bad experience" with housing and found it very
frustrating.



3.

Any "quotable quotes"?

"I loved it (TRAC experience). It was the most interesting, useful and
professional experience |I've had since graduate school. The program was
superbly run. The research was very-exciting. However, TRAC needs
better advertisement.”" Almost everyone who was accepted into the
program happened onto a tiny blurb in some publication. She went on to
say that information about the TRAC program should be run in The Science
Teacher, The Physics Teacher, Physics Today, Scientific American, and in
the NSTA Reports.

" learned an immense amount (lots of reading), but | felt very stupid for
most of the early part of the project. | spent a lot of time watching the
post doc working with the laser at first because it was very touchy and
required a professional hand in order to function properly. Then,
fortunately, the laser died and while we were waiting for a repair person,
the post doc stopped the project and taught me about the techniques
involved."

Attach any photos, articles, or other material that would illustrate the anecdote.



Page 2, Anecdotal Data Report Form

Please provide the following information about the data you are reporting:

1. Name of source and his/her position and location (if known):
Mary Zinn, Ph.D in chemistry from Duke University, teaches chemistry at
Lake Ridge Academy, North Ridgeville, OH.

2. Date information was reported: October 28, 1992

3. Name of specific program, project, or activity in which your source or the
person(s) involved in the anecdote participated:

TRAC, Resonance lonization Mass Spectrometry and Photon Burst Mass
Spectrometry

Date(s) of program or project: Summer 1992
Sponsor(s): Bryan Fearey (mentor)

Nature of activity:

Development of a method of thorium identification using mass spectrometry
and photon burst mass spectrometry.

4. In some cases, it may be appropriate to follow up on information provided by
your source(s). Please list here pertinent details about referrals, such as names
and phone numbers of people/projects/organizations to contact, documents to
review, and so on.

[NINTH

g



ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we find
ourselves in situations where participants or others provide anecdotes about the
impact of a project - how it has affected an individual’'s self-confidence, leadership
abilities, classroom behavior, professional development, and so on. Because this
information is usually provided in a spontaneous, informal way, it is frequently not
reported. This form is to help you document these important commn ents, which
deserve to be reported along with other data that projects collect more systematically.

1. In one sentence, specify the learning, outcome, or result that was reported:

William has transferred his research experience in which he took part in the
design of a portable electron scattering gun into his classroom.

2. Give as much detail about the situation as possible:

William was very positive about his TRAC experience. He "enjoyed
everything" and would take a second term in an instant if it were available.
It was one of the most exciting times of his life.

William’s project was putting together a portable electron scattering gun,
part of a Star Wars project that had lost funding. He indicated that it was
very interesting to see what could be done on a project like this without a
budget.

William has also disseminated materials that he took back to other teachers
in his schoo! and in his area.

3. Any "quotable quotes"?

"The tours were just fabulous. My only complaint is that there weren't
enough of them. | would like to have had two tours per week instead of
one so we could have seen more of what was going on at the lab."

"My mentor gave me a lot of freedom in the design and implementation of
the research, but was also available to help or to answer questions."

"I brought back a lot of materials and my students have asked so many
questions. | set up the poster in my classroom where students had access
to it and they have responded so well to it. We have had long discussions
in class about the differences between school and a laboratory and
between governmental and industrial research.”

Attach any photos, articles, or other material that would illustrate the anecdote.

Al



i

Page 2, Anecdota! Data Report Form

Please provide the following information about the data you are reporting:

1. Name of source and his/her position and location (if known):
William Madden, B.S. in education, M.S. in Industrial Engineering, Morehead
University, teaches physics at Scioto County Joint Vocational School, OH.
2. Date information was reported: October 27, 1992

3. Name of specific program, project, or activity in which your source or the
person(s) involved in the anecdote participated:

TRAC, development of a portable electron scattering gun.

Date(s) of program or project: Summer 1992

Sponsor(s): John Kinross-Wright (mentor)

Nature of activity:

Development of a workable plan for a portable electron scattering gun from
available materials.

4. in some cases, it may be appropriate to follow up on information provided by
your source(s). Please list here pertinent details about referrals, such as names
and phone numbers of people/projects/organizations to contact, documents to
review, and so on.
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ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we find
ourselves in situations where participants or others provide anecdotes about the
impact of a project - how it has affected an individual’'s self-confidence, leadership
abilities, classroom behavior, professional development, and so on. Because this
information is usually provided in a spontaneous, informal way, it is frequently not
reported. This form is to help you document these important comments, which
deserve to be reported along with other data that projects collect more systematically.

1. In one sentence, specify the learning, outcome, or result that was reported:

Randy Martinez has transferred his work in industrial wiring and computer
drafting to his science classroom.

2. Give as much detail about the situation as possible:

Randy is a computer drafting teacher who is also a journeyman electrician.
He said his project was an absolutely perfect match. He spent time
learning about (hands on) industrial wiring, transformers, worked on a
remodeling project at TA-35, and had an opportunity to work in the physics
lab testing electrical equipment.

Randy would have liked to have seen more integration with the other
teachers and have more opportunities to share their knowledge and
expertise. "There was a lot of interesting stuff that other teachers were
doing that | would like to have seen.”

Randy felt that TRAC participants could have put their posters together for
less money and less frustration if they had gotten together to discuss it.

Randy has used much of his experience in his classroom. His students
have used the Energy Simulator and reviewed a piece of software on
nuclear reactors. He has field trips planned to hydroelectric power plants in
the area and has designed a unit of alternative forms of energy.

3. Any "quotable quotes"?

"My background came in handy; | was able to apply what | aiready knew as
well as learning new things. | learned how computers fit into industry and |
have added that to my schoo! curriculum. My students are now dgaing
prototype drawings (drafting) and working out the attributes of a electrical
system."



"The tours were terrific and having access to the library was just great. |
would like to have toured the areas where teachers were doing research. |
was sad that | only got to see what everyone else was doing at the poster
session (after the research was complete)."

"Each group has specialized equipment that would have been useful for
everyone. Some had great graphics, some color printers, etc. It would also
have been more interesting to have worked on this together. Some
teachers are artistic, some manipulate data well. It would have been good
to have shared our skills."

Attach any photos, articles, or other material that would illustrate the anecdote.



Page 2, Anecdotal Data Report Form

Please provide the following information about the data you are reporting:

1. Name of source and his/her position and location (if known):
Randy Martinez, M.A. Industrial Education, teaches industrial arts and
computer drafting at Espanola Valley High School, NM.

2. Date information was reported: October 28, 1992

3. Name of specific program, project, or activity in which your source or the
person(s) involved in the anecdote participated:

TRAC, Design of mechanical and electrical facilities and drafting with auto-

cad

Datel(s) of program or project: Summer 1992

Sponsor(s): Ross Garcia (mentor)

Nature of activity:

Randy used computer drafting to design wiring for buildings, then installed
the equipment.

4, In some cases, it may be appropriate to follow up on information provided by
your source(s). Please list here pertinent details about referrals, such as names
and phone numbers of people/projects/organizations to contact, documents to
review, and so on.
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LOS ALAMOS — Pojoaque High School
biclogy and science teacher Ray Padilla
had no idea what he was getting into when
he applied for a place in the Teacher

Research Associates program this summer
at Los Alamos National Laboratory.

SYDNEY BRINK / JOURNAL

Dulce High Scr;ool teacher Marla Abeyta-Garcia examines a culture of petunia

ceils as James Heyser, her sponsor, looks on.

“1 didn’t know anything about the pro-
gram,” Padilla recalled this week But after
he was paired with Los Alamos scientists
Nicholas Nogar, Ross Nuenchausen and
Ron Estler, Padilla ended up making super-
conducting films and working with radioac-

’.
-,

MORE: See TEACHERS on PAGE 6
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The following nine New Mexico
teachers are getting expenence in
their fields this summer by conducting
research at Los Alamos National
~ Laboratory: Ernest E. Quintana O of
. Las Vegas. J. Scoft Kerr of Questa,

. Maria Abeyta- .Garcia of Dulce, John .

. D. Drabanski of Santa Fe, Ann C.
Downes of Santa Fe, Thomu Lopez

of Espanola, Raymond Pa dilla of
Santa Fe, Fannie Sapir of Los

Alamos, Juan A. Maestas of Gallina
and Catherine Cottingame of Los
Alamos

Juan
Maestas

j Studes at
3 Los Alamos

SN
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Fermi National Accelerator Laboratory

Fermﬂab MS 226 ¢ P.O. Box 500

Batavia, illinois 60310
708-840-3092¢ FAX 708-840-4343

Education Office

T
L

ANECDOTAL DATA REPORT FORM

Name: Kristin Ciesemier
Position: Program Leader
Organization: Fermi National Accelerator Laboratory

1. Source Name/Position: Kristin Ciesemier, Program l.eader

2. Date Reported: August 4, 1992

3. Program: Topics in Modern Physics (TMP) National Institute
Dates: July 6 - July 24, 1992
Sponsor: DOE
Nature of Activity: High School Physics Teacher Enhancement

4. Specific outcomes, learnings, or results that were reported (give details and
examples):

See quotes below from letter dated August 4, 1992 by Helen Perry,
program participant from Mississippi School for Math/Science,
Columbus, Mississippi.

5. "Quotable Quotes'"

"It was a wonderful experience, and it [is] my sincere belief that I will
relurn to the physics classroom with more knowledge and expertise in
the area of particle physics. It is my intent to share this acquisition, as
well as my enthusiasm concerning physics education, with other
science teachers in Mississippi. Then not only my students, but also
their students, may benefit from my experience at Fermilab."

6. Other details:

N

Related Information.
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Foermi National Accelerator Laboratoty

# Fermﬂ ab MS 226  P.O. Box 500
. Batavia, Illinois 60510
708-840-3002% FAX 708-840-4343

Education Office
ANECDOTAL DATA REPORT FORM
Name: Kristin Ciesemier
Position: Program Leader

Organization: Fermi National Accelerator Laboratory

1. Source Name/Position: Kristin Ciesemier, Program T.eader

2. Date Reported: August, 1992

3. Program: Topics in Modern Physics (TMP) National Institute -
Dates: July 6 - July 24, 1992
Sponsor: DOE
Nature of Activity: High School Physics Teacher Enhancement

4, Specific outcomes, learnings, or results that were reported (give details and
examples):

See quoles below from letter by Mark David, program participant from
Gross Pointe South High School, Gross Pointe, Michigan.

5. "Quotable Quotes™

"For the past 3 weeks I was privileged to be part of the 'Topics in
Modern Physics National Institute for high school teachers. It was a
super, high energy, enlightening experience!”

"Like many others in this program, I have come away with a new
awareness of your mission in physics research and physics education. I
will be able to incorporate much of what I have learned into my
physics courses. Thank you for helping me to become a better physics
teacher. "

6. Other details:

7. Related Information.



a Fermi National Accelerator Laboratory

L4 Fermi]_ab MS 226 » P.O. Box 500
Batavia, Tllinois 60310
708-840-3092s FAX 708-840-4343

Cducation Office
ANECDOTAL DATA REPORT FORM
Name: Kristin Ciesemier
Position: Program Leader

Organization: Fermi National Accelerator Laboratory

1. Source Name/Fosition: Kristin Clesemier, Program Leader

2. Date Reported: August 10, 1992

3. Program: Topics in Modern Physics (TMP) National Institute
Dates: July 6 - July 24, 1992
Sponsor: DOE
Nature of Activity: High School Physics Teacher Enhancement

4. Specific outcomes, learnings, or results that were reported (give details and
examples):

See quotes below from lelter dated August 10, 1992 by Sister Mary
Catherine Burns, program participant from Coyle & Cassidy High
School, Taunton, Massachusetts.

5. "Quotable Quotes™

"T came home...with new information, with a clearer understanding
of..modern physics...and (best of all) with and enthusiasm about the
subject that demands sharing,. My students and colleagues will truly
benefit from my experience. There is no way my courses can be the
same as they were last year!" "Many of us teach in small schools and
have little opportunity to talk physics with other physics teachers.
What a great lift it was to be able to discuss content as well as
methodology with peers.” ".many of us will collaborate in the fall
and continue to communicate with each other thoughout the coming
year. The contacts we made are so enriching.”

6. Other details:

7. Related Information.
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Name: Kristin Ciesemier
Position: Program Leader
Organization: Fermi National Accelerator Laboratory

1. Source Name/Position: Walter Schearer, Froject Coordinator
Kristin Ciesemier, Program Leader

2. Date Reported: July 24, 1992 and August 10, 1992

3. Program: Topics in Modern Physics (TMP) National Institute
Dates: July 6 - July 24, 1992
Sponsor: DOE
Nature of Activity: High School Physics Teacher Enhancement

4, Specific outcomes, learnings, oOr results that were reported (give details and
examples):

Mary Anne Wells, Newark, Deleware was 2 TMP program participant
and verbally reported (7/ 24/92) to Walt Schearer her enthusiasm and
that she intended begin a Master's degree program.

5. "Quotable Quotes™: The quotes below were taken from a letter by Mary Anne
Wells dated August 10, 1992 which was addressed to Kris Ciesemier.

"t was definitely the best educational experience that I have had
following my undergraduate education.” "I look forward to integrating
more modern physics into my curriculum and to sharing everything
with my colleagues in Deleware this fall." “The experience has also
motivated me to apply for the DOE TRAC program for next summer
and to finally apply for graduate school!”

6. Other details:

7 Related Information.
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Name: Kristin Ciesemier
Position: Program Leader
Organization: ~Fermi National Accelerator Laboratory
1. Source Name/Position: Kristin Ciesemier, Program l.eader
2. Date Reported: August 7, 1992
3. Program: Teacher Research Associates Program (TRAC)
Dates: June 15 - August 7, 1992
Sponsor: DOE
Nature of Activity: Research participation for secondary teachers

4, Specific outcomes, learnings, or results that were reported (give details and
examples):

John Cooper, program participant from Window Rock High School,
Window Rock, Arizona said his research appointment was a perfect fit
and that he hoped to use his Follow On Award to purchase and build
instructional physics equipment like those he saw or received

information on while at Fermilab to make science more hands-on for
his Native American students.

5. "Quotable Quotes™:
6. Other details:

7. Related Information.
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ANECDOTAL DATA REPORT FORM
Name: Kristin Ciesemier
Position: Program Leader
Organization: Fermi National Accelerator Laboratory

1. Source Name/Position: Kristin Ciesemier, Program Leader

2. Date Reported: August 7, 1992

3. Program: Teacher Research Associates Program (TRAC)
Dates: June 15 - August 7, 1992
Sponsor: DOE
Nature of Activity: Research participation for secondary teachers

4. Spedific outcomes, learnings, or results that were reported (give details and
examples):

See quotes below from a letter dated August 7, 1992 by program
participant Bruce Mason, Lindley Middle School, Mableton, Georgia.

5. "Quotable Quotes":

"The professional value of the experience turned out to be more than I could
have imagined."

"Aside from the skills and information I may have learned while here, (and
that was a considerable amount) this total immersion into the heart of real
science has resulted in the fact that I will never teach science the way I did
before. I cannot imagine any science teacher not feeling the same way after
being here."

6. Other details:

7. Related Information.



- Deborah Amidaneau,

Al

Staci O'Connell, and
Maureen Jordan (left
to night) of the Environ-
mental Section enjoy
their outdoor lab.
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Enforcing the National Environmental Policy
Act, or NEPA, and all other government en-
vironmental regulations is a critical function
of the staff in the Environmental Section of the
Safety and Security Office. But it isn't all they
do. And according to Environmental Section
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3 students do research. See page 6.

NEPA police”

Manager Deborah Amidaneau, itisn't always
“the fun part” of their job, either.

In that case, what are the fun parts of their job?

The answer has to do with NREL’s 300-acre
permanent site being a kind of natural out-
door laboratory; it also has to do with mentor-
ing several summer interns and a teacher.

Because abundant animal and plant life in-
habit the permanent site, geologic surveys,
soil profiles, wildlife dynamics studies, and
plant life assessments are all in a day’s work
for the Environmental Section.

For example, a large mule deer herd lives in
the area; according to Amidaneau, this herd
watches the SERF construction with great in-
terest. Other wildlife observed there include
red fox, raccoon, jackrabbits, coyotes, red-
tailed hawks, a golden eagle, and the ever-
present rattlesnakes. Great care is taken
during the construction not to disturb the
animals’ feeding and nesting areas.

A two-year botanical project is also under way
to collect and identify vegetation on the site.
This could result in a botanical library for the
proposec isitors’ center. “We're also working,
on creating an environmental education cen-
ter that will go hand in hand with the kind of
research that NREL does,” Amidaneau said.
The section has plans for a nature trail on
South Table Mountain and a laboratory for
in-house soil and water analyses.

Supporting education is another enjoyable
part of their work. The three staff members

See NEPA on page 3 .



Teachers keep science
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Hanks, who teaches physics at Denver’s
Thomas Jefferson High School, worked with
Blaugher’s group in superconductivity; he'll
demonstrate some measurement techniques
he learned when he returns to school. “This
summer has been my most exciting experience
in science,” he said. “I was really impressed by
the helpfulness of the people here. I hope this
program continues.”

Reid, a physics teacher at Green Mountain
High School, worked with Education Pro-
grams Administrator Linda Lung on a teacher-
training module integrating microcomputer-
based science labs and project-based learning.

id education on TRAC

“The summer program is an extraordinary
opportunity for teachers. But the big winners
are the children,” Reid said.

Gilbert teaches high school math in Kirtland,
New Mexico, and worked with Craig
Christensen and Chuck Kutscher. She said,
"The benefit for me was tremendous. I'm
much more comfortable with solar science and
scientific instruments now.”

The enthusiasm, dedication, and talents of
these science and math teachers suggest that
our students are learning a lot in school and
having fun, too. PJP

Beth Whyman retires

One of our most engaging and dedicated
co-workers is retiring on September 1. Beth
Whyman bids us farewell after more than nine
years as the administrative assistant for MRI's
Corporate Site Office at NREL.

Starting out as a temporary, Beth became a
full-time SERI employee in 1980. She worked
for several different people, including Sylvia
Motazedi and Ken Touryan, before joining the
MRI Corporate Site Office in 1983. Since then,
she has reported to Jack Dinwiddie and
provided administrative support to other MRI
staff members, such as Don Kornreich, Bill
Davis, and Harry Peebles, when they’ve been
in Golden.

Though her hours have been fewer in recent
years, she’s always had a more-than-full-time
commitment to her job. Her co-workers will
remember soft-spoken Beth as a capable, dedi-
cated, caring worker ready to fill any ad-
ministrative request from DOE, MR], or
NREL. If they could imagine a motto for Beth,
it might be this: “Not snow, nor rain, nor heat,
nor night keeps her from accomplishing her
appointed course,” because she never let a lit-
tle thing like terrible weather keep her from
her work.

As an MRI employee working at NREL, Beth
says she’s never felt like an outsider because
she’s never been treated like one. “I feel like

an NREL pers too, even thoh Ivel
employed by MRL.”

Among her memories is the brand new suit
she wore to provide support to former Energ,y
Secretary Hodel when he visited NREL. (She
took some good-natured kidding about that.)
Her fondest memory, though, will be of the
people she’s worked with. “The people of
NREL make it really special. This talented staff
keeps you on vour toes and keeps you chal-
lenged. I've thoroughly enjoyed them.”

We'll miss her, but we wish her the best as she
and her husband take some long-delayed trips
and spend more time on the golf links. Good
luck, Beth; thanks for vour enduring commit-
ment and concern for us. PJP
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from the Corporate Site
Office in September.
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July 25, 1992

P 13287 W. Montana Place

Lakewood, Colorado 80228

Ms. Linda Lung, Administrator

Office of Education

National Renewable Energy Laboratory
1617 Cole Boulevard

Golden, Colorado 80401-3393

Dea- Linda,

I find it very difficult to believe the summer is more than half over! The thought of time 'flying’
as one has fus: is most appropriate for the activities I have been involved with during my experience at
NREL. Seldom during my summer employments have I had an opportunity to work and prepare
simultaneously. And, with certainty, I have never had the degree of freedom and encouragement which
you have offerred through this assignment. As I begin making those last strides of my professional career,
this summer’s events and experiences will rank high among those career opportunities that were both
beneficial and joyful.

I appreciate your commitment for excellence among teachers, administrators and citizens of
Colorado and across our Nation, These times are very different from many perspectives. Yet, when one
takes the time to look at the wonderous gifts of time and effort shared and given by you and those
associated with the "Colorado Alliance for Science’, we receive a full measure of encouragement. It is my
wish and hope that experiences similar to those afforded me this summer will await others in the future.
Always present is the specter of what might be done if we only had ... more, more time and more
resources. But, as I worked along this summer, it also became a time of reflection and thanksgiving.
Change during the near thirty years spanning my career have been both significant and bountiful. I have
known the joy of working with many very talented people: teachets, instructors, administrators, scientists
and many students. The people of our Country are creative and gifted in so many ways. Keeping this ever
present is & most important plus as we weigh events affecting the *ebb and flow’ of community, national
and world events. :

It is my hope that the product of this summer’s work will benefit both the teachers and students
in our immediate community. Should this model for 'teacher training’ prove to be successful, hopefully
it will be used in a broader context. And, it would open the possibility of working with you again. Your
professional style and your positive, winning personality are immediate cause for hope of future
opportunities . Again, I want to thank you, the Gates Foundation, the Colerado Alliance for Science and
the National Renewable Ensrgy Laboratory for this wonderful, professional opportunity.

With High Regard,

Dave

David D. Reid
Green Mountain High School



August 8, 1992
13287 W. Montana Place
Lakewood, Colorado 80228

Admiral James D. Watkins,

The Secretary of Energy

United States Department of Energy
Washington, DC 20585

Dear Admiral Watkins,

I would like to take this opportunity to thank you, The Department of Energy, The National
Renewable Energy Laboratory in Golden, Colorado and most especially Linda Lung, Administrator of
Educational Progran:s at this site for one of the most gratifying experiences of my life. Opportunities such
as this one are of vital importance if we are to make progress on retuming our Country into a state of
world-class excellence and leadership in education and scientific expertise.

I have been blessed during my teaching career to be on the 'cutting edge’ of change and to work
with a cadre of professional leaders. These associations have significantly affected my view of excellence
in education and have reinforced my commitment of time and talent to provide our students with a quality
experience and opportunity. Since the summer of 1985, a number of unique opportunities have provided
me a window to view 'a bit' into the future of education and communication. Through this vision, I see
the microcomputer being the central component in this change. The bias associated with this view comes
from experiences and involvements with the The American Association of Physics Teachers 'Physics
Teacher's Resource Agent (PTRA)' Program and the Technical Education Research Center in Cambridge,
Massachusetts. Through grants received from the National Science Foundation, both of these groups have
developed ancillary hardware and sofiware components to collect and analyze data gathered from remote
sensors in a near 'real time’ environment, the "'microcomputer based laboratory.’ The product from these
inquiries can be easily incorporated into a wordprocessing applications to form a document which can be
presented in hardcopy or electronic formates. These two formates provide a multitude of options for
distribution and ultimate communication. Today's students will be using these skills and others( in
particular, the audio-digitizers) to enhance the electronic telecommunications options in tomorrow’s
marketplace.

At no other time in my twenty-nine year profcssional experience have 1 had an opportunity to link
the efforts of so many into one piece of work. The direct product of this summer's work has given me
such an opportunity. Hopefully, as we try to ficld test this strategy for teacher training with secondary
science teachers in the Jefferson County Public Schools of Golden, Colorado, very positive responses will
occur. Again, Thank you: NSF, AAPT, TERC, NREL and Jcffco.

With High Regard,

N b, 22l

David D. Reid
Green Mountain High School




August 13, 1992
Aurora, CO

Mr. Duane N, Sunderman, Director

National Renewable Energy Laboratory

1617 Cole Boulevard A 1992
Golden, CO 80401-3393
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Dear Mr. Sunderman,

| was one of the teachers that hag the opportunity to participat2 in the
Teacher Research Assoclates (TRAC) Program this summer at NREL. | was
fortunate to have Mr. Dick Blaugher as my mentor and | wish to express my
gratitude to you and all of the staff at NREL for allowing me to have one of the
most rewarding experiences that | have had in twenty-five years of teaching.

Opportunities such as these are rare and have immeasurable value to those
of us chosen to participate. Like most science teachers, | have never had the
opportunity to do "real science”. This experience has allowed me to reconfirm my
convictions that certain concepts and skills are necessary for students to learn
and to discover that other concepts and skil1s are not 50 necessary. | am
convinced that what | teach this next year will have real value to my students and
will prepare them to be more successful In their endeavors after graduation from
high school.

on a personal level, this experience has glven me a much needed boost In
enthusiasm. After twenty-five years it was getting harder to put the same
amount of energy Into my classes as | had In previous years. | have not had much
time to relax this summer but | am more anxfous and excited about starting school
this fall than | have been In many years.

with Dick Blaugher as my mentor and under the day-to-day guidance of Phil
parilla and Raghu Bhattacharya, | was given the responsibility to prepare samples
of thin f1im superconductors and perform critical tests to characterize their
properties. | learned techniques, procedures, and theoretical background that |
will be able to take directly to my physics classroom. | intend to have my
advanced placement students measure some of the properties of superconductors
and learn about some of the applications that superconductors are being used in
now as well as being planned for in the future.

Everyone that | met at NREL was very professional, extremely helpful, and
most friendly. | looked forward to my long drive across town every morning and
was reluctant to leave in the afternoon. It was especlally difficult to leave after
my elght weeks was over and | hope for the opportunity to return in the future.
your participation in the TRAC program is greatly appreciated and | hope that you
will continue providing teachers this most rewarding experience.

. WDbarmao— Msmcerely
ey Mhes bl
. _Marshall Hanks
,%J.M & Dot Thomas Jefferson High
2 /MZ !I i Denver, CO



ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we
find ourselves in situations where participants or others provide anecdotes
about the values of a project -- how it has affected an individual’s self-
confidence, leadership abilities, classroom behavior, professional
development, ard so on. Because this information is often provided in a
spontaneous, informal way, it is frequently not reported. This form is to
help you document these important comments, which deserve to be reported along
with other data that projects collect more systematically. Please continue
your descriptions on another piece of paper,if necessary.

Your Name: Jeff Estes
Position:  Science Education Speéialist

Organization: Science Education Center; Battelle, Pacific Northwest
Laboratories

Please fill in the information below about the data you are reporting:
1. Name of source and his/her position (if known):

Traci Caves,~CIassroom Teacher (Grades K-12)
2. Date information was reported:

Reporf #1 - June 1991
Report #2 - August 1992

3. Specific program, project, or activity in which you source or the
person(s) involved in the anecdote participated, including name,
date(s), sponsor, nature of activity:

Project: U.S. Department of Energy Multilaboratory National Teacher
Enhancement Project

Program: SCIENCE ALIVE (A Workshop for Elementary School Teachers at
the Pacific Northwest Laboratory)

Dates: July 30 - August 17, 1990 (with academic year follow up)

Sponsor: Funded by the National Science Foundation, Sponsored by the
U.S. Department of Energy

Nature of
the Activity:

SCIENCE ALIVE is a program designed to enhance teachers’ content
knowledge and instructional strategies in environmental sciences.
During a three-week summer workshop, teachers

+ participate in hands-on problem solving field and laboratory
experiences led by scientists and lead teachers. Studies include
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aquatic ecology, terrestrial plants, atmospheric sciences,
wildlife, and solid earth sciences.

develop hands-on classroom “"lessons" based on the laboratory and
field experiences, associating the new ideas with in-place
curricula. New materials are based on an investigative skills
approach, designed to help students collect data, find probliems
and solve them.

receive a weekly stipend, travel reimbursement during the summer,
a materials grant and take part in follow up activities during the
school year. Each teacher is obligated to work with their school
administration to prepare and conduct an inservice program for
other teachers in their school and/or district.

One of the activities Caves participated in involved a study of the
Touchet River near Dayton, Washington. Caves was part of a team of
scientists and teachers who gathered, analyzed and evaluated biological,
chemical and physical data about the Touchet in order to monitor the .
ecological "health" of the stream. This included invertebrate
collection and identification; alkalinity, dissolved oxygen, hardness,
pH and temperature testing; and gathering physical measurements of the
stream such as width, depth, velocity and substrate size.

Specific outcomes, Tearnings, or results that were reported (give as
much detail and as many examples as possible):

Report #1 - School year 1990-91: Caves develop an investigative skills
approach to stream ecology for her fifth-grade students, inspired by her
PNL experience. However, she never dreamed that her students would
witness stream pollution first hand - and become involved with an
investigation by the Washington State Department of Ecology.

Caves’ students were collecting water and small vertebrate and
invertebrate samples in a city park canal in October 1990 when suddenly
the water turned from clear to a milky white; and according to the
students, mosquito larvae began to die and water skippers "got wobbly."
At the time, Caves was working with students at another sampling station
but her assistant helping the students at the canal photographed the
samples jars. After ensuring the students’ safety, Caves delivered
their samples (both clear and milky) to the state Department of Ecology
for analysis.

The Ecology Department reported that the milky water contained
industrial detergents and solvents, possibly from an apple packer’s
plant along the canal. Although reluctant to "point the finger" at any
plant based on the children’s samples, Department officials said they
had received other complaints about a milky substance entering the canal
in previous months.

One of Caves’ goals in this experiential activity was to increase
students’ awareness and knowledge of vertebrate and invertebrate life in
an aquatic ecosystem and use techniques to closely observe them. Caves’
initial concern for the students’ safety kept her from thinking about
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the value of the experience. Later, she concluded, "After much
contemplation, and learning that the pollutant was not harmful to my
students, I now believe it to be one of the best lessons they may ever
learn.”

Report #2 - School year 1991-92: Caves was back in local streams, and
local news, with her fifth-graders - this time planting tubes containing
Coho salmon eggs as part of a continuing project to learn about aquatic
ecosystems and increase salmon population in the stream.

As a result of Caves’ interest in stream ecology, both she and her
husband, Gary Caves, applied for and received a grant from the
Washington Department of Fisheries to raise salmen in the classroom.
The grants provided each of them with $1500 in equipment to raise
salmon.

Caves’ established a network of schools (three elementary, one middle
school and one junior high) to adopt and monitor a local stream for at
least two years as part of state Adopt-a-Steam and Streamkeepers
programs. The teachers and students released their salmon fry they
raised in the classroom into the stream in the spring of 1992.

"Quotable Quotes":

1990-91 - . . . according to the students, mosquito larvae began to die
and water skippers "got wobbly."

1990-91 - Later, she concluded, "After much contemplation, and learning
that the pollutant was not harmful to my students, I now believe it to-
be one of the best lessons they may ever learn."

1991-92 - Caves says this about her stream ecology projects, "It has all
been very exciting, and the amazing part is that this all stemmed from
one exceptional experience from PNL with a scientist on the Touchet
River."

Other useful details:

Caves’ was one of twenty-two teachers selected nation-wide to
participate in a two-week workshop sponsored by the UpJdohn Company
during the summer of 1991. She was asked to contribute an "exemplary"
lesson plan as part of her involvement. She chose to develop a lesson
called "Field of Streams" which was based on her PNL experience and work
with the Adopt-a-Stream and Streamkeeper programs.

caves’ has presented her experiences at the National Science Teachers
Association Convention in Boston (1992), the Regional National Science
Teachers Association Convention in Vancouver (1991), and the Washington
Science Teachers Association Conferences (1991 and 1992).

Among her other accomplishments, Caves’ received 1) the Washington State
Excellence in Education Award, 2) the Yakima School District’s
Excellence in Education Crystal Apple Award, 3) Washington State-Level
Presidential Award for Excellence in Elementary Science Teaching, and 4)
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the Washington Science Teachers Association Science Teacher of the Year
Award for Region #2 (Elementary Science).

In some cases, it may be appropriate to follow up on information
provided by your source(s). Please list here pertinent details about
referrals, such as names and phone numbers of
people/projects/organizations to contact, documents to review, and so
on.

Currently Traci Caves is teaching at a K-12 community school at Chenega
Bay, Alaska. Her address is Chenega Bay Community School, Box 30,
Chenega Bay, Alaska, 99574-9999, Phone 907-573-5123, Fax 907-573-5137.

s



Anecdotal Data Report Form
Name: Royace Aikin
Position: Science Education Specialist

organization: Science Education Center; Battelle, Pacific
Northwest Laboratories

1. Source and his/her position

Patrick Ehrman, Biology and Molecular Biology Teacher, Davis
High School, vakima, Washington

2. Date of appointment

Summer, 1986 (four weeks)
summer, 1987 (ten weeks)

3. Specific Program, project, activity, advisor, etc..

Program: Department of Energy's Teacher Research
Associates (TRAC) Program

Sponsor: U. S. Department of Energy
Dates: Mid-June to mid-August
Mentor: Lucie K. Fritz

Nature of Activity:

TRAC is an eight-week experience in which middle and high school
teachers from across the United Sta“es are selected to
participate in a real-to-life science research experience using
state of the art scientific equipment and techniques.
participants work with renowned scientists and engineers in
hands-on research and development projects currently being
conducted at PNL. Ascistance is made to help the teachers
develop new curriculua and instructional strategies to take back
to their classrooms. This effort serves to prepare better
gqualified teachers and to strengthen and promote science literacy
in schools and in society. Participants receive reward,
revitalization, and recognition ﬂ@fm the TRAC program.

Assignment:This assignment focused on the b-galactosidase
mechanism in E. coli, and the preparation for teaching this level
of technology in a high school setting. Skills included learning
the appropriate protocols involved in plasmid isolation, gel
electrophoresis, and pacterial transformation. Sspecial attention
was given to refining and modifying curriculum materials to
accommodate students who are capable of independent research.



4. Specific outcomes, learnings, and results:

Through Pat's two summers of work at PNL he was able to create a
new advanced molecular biology class for his high school. He
actually wrote the text for this class. Through the TRAC
experience Pat was able to change his classroom to meet the needs
and enhance the learning behaviors of his students. Based on his
research experience, pPat was able to develop a student research
program centered around his new molecular biology course.
curriculum materials from his molecular biology class have
migrated into the regular classes and even upwards into his
International Baccalaureate Program. Skills mastered and
utilized by his students include plasmid isolation, restriction
and ligation of DNA, gel electrophoresis, use of chemically
labeled DNA and RNA probes, and use of the Southern Transfer
Technique.

5. OQuotable quotes:

"T get to teach today's science today, and I do not have to
deliver cookbook labs in my classroom" - Pat

"This is the most realistic teaching technique I have ever seg?"
- fellow teacher

"We are using the same equipment I saw a scientist using on TV
last night." - student

wThrough Pat's work and dedication to educating all students, he
has developed a course the reaches across the entire curriculum
of his school." - former teacher, fellow scientist, and friend

6. Other useful details:

pat has continued his learning through participation in seminars
and workshops that pertain to his field of expertise. He has
made and maintained appropriate connections with specific
organizations and scientists which help him to remain current in
his teaching field and his research. Pat makes three or four
presentations annually regarding his curriculum and research. 1In
the summers of 1988 and 1989 Pat worked in the TRAC program at
Lawrence Berkeley Laboratory with Dr. Mina Bissell, Director of
the Molecular Biology and Human Gepcfle Center. At LBL he
perfected his research skills and chme better able to guide his
students in related research projects. He has worked tirelessly
to perfect his technical writing skills in order to teach them to
his students. Pat has received many awards for his creativity
and teaching skills: The Washington Presidential Award for
Excellence In Science Teaching and the Wwashington State Biology
Teacher of the Year Award are two examples. The research setting

in which Pat was trained now permeates all of his teaching.
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ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we
find ourselves in situations where participants or others provide anecdotes
about the values of a project -- how it has affected an individual’s self-
confidence, leadership abilities, classroom behavior, professional
development, and so on. Because this information is often provided in a
spontaneous, informal way, it is frequently not reported. This form is to
help you document these important comments, which deserve to be reported along
with other data that projects collect more systematically. Please continue
your descriptions on another piece of paper,if necessary.

Your Name: Jeff Estes

Position: Science Education Specialist

Organization: Science Education Center; Battelle Pacific Northwest
Laboratories

Please fill in the information below about the data you are reporting:
1. Name of source and his/her position (if known):

Guy Whittaker, Science Teacher, Coupeville High School
2. Date information was reported:

October 5, 1992

3. Specific program, project, or activity in which you source or the
person(s) involved in the anecdote participated, including name,
date(s), sponsor, nature of activity:

Programs: Teacher Research Associates (TRAC)
Materials Science and Technology (MST) Institute

Sponsor: U.S. Department of Energy
Dates: TRAC - 1989, MST - 1990, 91 and 92

Mentors: TRAC/MST - Mike Schweiger, Roy Bunnell, Mary Bliss, Ross
Gordon, Gordon Graff, Nat Saenz

Program
Description:

TRAC is an eight-week experience in which middle and high school
teachers from across the United States are selected to participate in a
real-to-life science research experience using state of the art
scientific equipment and techniques. Participants work with renowned
scientists and engineers in hands-on research and development projects -
currently being conducted at PNL. Assistance is made to help the
teachers develop new curricula and instructional strategies to take back
to their classrooms. This effort serves to prepare better qualified



teachers and to strengthen and promote science literacy in schools and
in society. Participants receive reward, revitalization, and
recognition form the TRAC program.

MST is an institute that trains secondary teachers to use a unique
science course that encourages students to investigate the nature,
structure and properties of metals, ceramics, glasses, polymers and
composites. The course has been regionally disseminated through a grant
from the U.S. Department of Education and is now being disseminated
nationally through funding provided by the U.S. Department of Energy.
The course has been endorsed by the U.S. Materials Education Council.

Specific outcomes, learnings, or results that were reported (give as
much detail and as many examples as possible):

The TRAC appointment was the spark that allowed Guy to finally realize a
goal he had been working on for about 10 years. That goal was to find a
working program that allowed a high school teacher to give specific
examples of how science and real 1ife are related. He had spent a lot
time and energy going to friends in industry settings to find examples
of ties for science and work. Sometimes he found good examples, some
times he telt his efforts were wasted. Guy had developed a few relevant
connections that he was using in his Chemistry and Physics classes.

But, it wasn’t until he took part in TRAC that finally felt that his
search had been successful. Guy worked in a glass laboratory and
participated in tours to local industries. He used the glass making
experiences to develop laboratory exercises for use in the classroom.

Through his participation in MST, Guy contributed an activity that he
had used previously, Raku, to the curriculum notebook that PNL was
developing. The school year following the TRAC experience Guy infused
the teaching material on glass and many of the metal activities from MST
into his chemistry program. The results were magnificent. The
excitement generated by the activities was so profound that the
following year Guy to had offer two chemistry classes. The students
from the first years chemistry class all enrolled in Physics because Guy
had told them he would use the connections that had been established in
Chemistry to continue science explorations in Physics with relevant
science-1ife connections. In his Physics class, force and tensile
strength, ductility and malleability became much easier to understand
because the students used the terms in relation to drawing wire and
forming malleable alloys. The physics students wanted to do more glass
work so Guy developed a laboratory exercise to measure the rate of
Teaching of metallic ions from a glass. His class explored the formulas
of glass to see what happens when the recipe was changed. They tried
various heat treating factors to see if they had an effect on the
leaching rate. Students learning emphasized problem solving and
exploring-hypothesizing. Students were excited and Guy became a
facilitator instead of the center of learning. In the third year, the
two chemistry classes both went into Physics and again Guy developed
more new problems for them to solve. Because the second chemistry class
also had experience with polymers and composites, Guy gave them a
problem in ballistics. Students had to make a container that would
allow an egg in their container, fired from a cannon, land and be



removed unbroken. The problem allowed them to draw upon all of their
previous experiences and the solutions were intriguing. The students
used two approaches, either a shock absorbing container or soft landing
device. Guy further defined the limitations on their container by
saying the container could only be three times the mass of an egg, twice
an egg’s length, and again as wide as an egg. All students were
successful! Some took many trials and redevelopments, some took ideas
from lessons other teams had learned, and some totally reformulated
ideas. As an added bonus one of the girls in the Guy’s physics class,
developed enough confidence in herself to apply to MIT, and was
accepted. She is now in her second year at MIT and has decided to go
into ceramic engineering.

"Quotable Quotes":

I have no doubt, that it was the spark of the TRAC program that allowed
me to continue into the MST program and now into a doctoral program in
science education. I can not thank the people at PNL and DOE enough for
the opportunities that have opened up because of their program.

During the eight weeks that I worked at PNL I was able to obtain many
relevant examples of how science and real 1ife are related.

I was able to get many wonderful activities from the MST program as a
direct result of my TRAC experience.

Other useful details:

Guy was a lead (mentor) teacher in the 1992 National Teachers Institute
in Materials Science and Technology.

Guy is currently working on a science education doctorate at Washington
State University. He has an appointment at PNL working in the Science
Education Center.

In some cases, it may be appropriate to follow up on information
provided by your source(s). Please list here pertinent details about
referrals, such as names and phone numbers of
people/projects/organizations to contact, documents to review, and so
on.



Anecdotal Data Report Form

Name: Royace Aikin
Position: Science Education Specialist
Organization: Science Education Center; Battelle, Pacific

Northwest Laboratory

1. Source and his/her position

Paul Dorrance; physics, trigonometry, electronics; Helena High School,
Helena, Montana

2. Date of appointment
Summer, 1990
3. Specific Program, project, activity, advisor, etc..

Program: Department of Energy's Teacher Research Associates (TRAC)
Program

Sponsor: U. S. Department of Energy
Dates: Mid-June to mid-August, eight weeks in length

Mentor: Ed Coomes; Energy Sciences Department/Thermal and Power
Systems, Applied Physics Center

Nature of Activity: TRAC is an eight-week experience in which middle
and high school teachers from across the United
States are selected to participate in a
real-to-life science research experience using
state of the art scientific equipment and
techniques. Participants work with renowned
scientists and engineers in hands-on research
and development projects currently being
conducted at PNL. Assistance is made to help
the teachers develop new curricula and
instructional strategies to take back to their
classrooms. This effort serves to prepare
better qualified teachers and to strengthen and
promote science literacy in schools and in
society. Participants receive reward,
revitalization, and recognition form the TRAC
program.



Assignment: Paul's assignment was in research and assessment
of NASA missions for Lunar Base and manned Mars
exploration. His objectives were to identify
the mission requirements and technology needs
necessary to accomplish these missions with
emphasis on energy and space transportation.

4, Specific outcomes, learnings, and results:

Paul's physics, trigonometry, and electronics cliasses did a year long
project following his TRAC experience at PNL. Their charge was to
design a permanent human presence on Mars. Working in teams they did
massive research on where to build the settlement, building materials,
how to construct it, supply mechanisms, waste management, energy needs
and management, and weather. They also worked on orbital mechanics,
space craft design, public relations on and between the Mars colony and
Earth, and the economic implications of the project. Education,
government, recreation, stages of construction, and telecommunication
networks were other facets in the project.

The TRACLINK Project is actually a spinoff of Paul's efforts that
summer. TRACLINK is an electronic mail communications system
established to enhance communication between TRAC teachers, students in
their schools, and participating mentor scientists at PNL. Paul wrote
the software that interfaces TRACLINK messages onto HEADMASTER Distance
Learning Service with the cc:mail used at PNL. This enables TRAC
teachers to communicate with each other through electronic mail and with
participating staff scientists through cc:mail. TRAC teachers and their
students have a free flow of communications with leading edge scientists
of today. There are many professional and educational benefits of this
communication service. Paul has returned to PNL the last two summers to
train two groups of TRAC participants, one group of Science Alive
teachers, and four groups of teachers from OPTIONS schools. Over 130
teachers and PNL scientists are networked through TRACLINK because of
Paul's efforts.

Each year Paul does staff development workshops for NASA and the
Challenger Center.

5. Quotable quotes:

"The TRAC experience rates above all other educational experiences I
have had. TRAC has all the nuts and bolts, day to day, real to life
experiences of the functioning scientist. TRAC helps teachers make
great strides at 'blowing the walls' off the classroom. No other
program helps the teacher learn how to teach the student how to plug
into the stream of scientific and technological information that flows
around the world. TRAC stresses teamwork in the classroom, just as -
teamwork is emphasized in scientific research. The TRAC program
nourishes enthusiasm toward creating new ideas and then works to make
them a reality. I feel, because of the TRAC program, that I am having
an impact on mathematics, science, and technology education."”



ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we
find ourselves in situations where participants or others provide anecdotes
about the values of a project -- how it has affected an individual’s self-
confidence, leadership abilities, classroom behavior, professional
development, and sc on. Because this information is often provided in a
spontaneous, informal way, it iv trequently not reported. This form is to
help you document these ‘mportant comments, which deserve to be reported along
with other data that projects collect more systematically. Please continue
your descriptions on another piece of paper,if necessary.

Your Name: Jeff Estes
Position: Science Education Spccialist

Organization: Science Education Center: Battelle, Pacific Northwest
Laboratories

Please fill in the information beluw about the data you are reporting:

1. Name of source and his/her position (if known):
Donna Friedvich, Classroom Teacher (Grade 6)

2. Date information was reported:
October 1, 1992

3. Specific program, project, oy activity in which your source or the
person{s; involved in the anecdote participated, including name,
date(s), sponsor, nature of activity:
Program: CPTIONS Program
Project: Teacher Enharicement Workshop
Activity: Terrestrial Ecology Workshop - Arid Lands
Date: March 18-22, 1991
Sponsor: U.S. Department of Energy
Nature of the Activity:
OPTIONS is a program to share the excitement of science with Northwest
middle schools having large populations of underrepresented students.
The Pacific Northwest Laboratory initiated the OPTIONS program as part
of the U.S. Department of Energy’s program to revitalize science,
mathematics, and technology education. As part of this program,
teachers get the opportunity to experience "live" science. Working

directly with our scientists, new options for creating curricula and
teaching science using actual research approaches are explored.



Using the terrestrial sciences content area, the workshop sought to

engage teachers in the investigative processes used by scientists
to solve environmental challenges.

. immerse teachers in hands-on problem solving field and laboratory
experiences.

- update teachers’ fundamental concepts of ecology.
help teachers understand what motivates a scientist.

- help teachers understand the importance to science of observing,
communicating, writing, cooperating, questioning, experimenting,
gathering data, and applying what they had learned.

enhance teachers’ ability to do hands-on science with their
students by helping them to develop lessons based on their field
and laboratory experiences, associating the new ideas with in-
place curricula.

. encourage teachers to use laboratory journals during the workshop
and with their students following the workshop.

to practice the Experiential Learning Model (see attachment)

In a four-day workshop teachers simulated the processes usad by
scientists to conduct environmental assessments. After an introductory
session that practiced mapping skills to be used later in the workshop,
teachers were given an environmental scenario (problem) which they were
to address. The group, working with scientists, brainstormed what they
would need to know and do to address their assignment. They then
narrowed the focus of their work to the essential tasks, identified
information needed, gathered necessary background information,
jdentified field and laboratory research work to be conducted, carried
out the research, gathered data, analyzed and evaluated the data,
applied what they had learned to their original assignment, and made
recommendations for further research. : :

Specific outcomes, learnings, or results that were reported (give as
much detail and as many examples as nossible):

Friedrich developed a unit where she proposed that students could grow
“money trees" in their yards if the right environmental conditions
existed. To obtain the money tree seeds, students had to conduct an
environmental assessment of their yard and provide documentation that
characterized the soil, climate, water, plants and animals of the site.
In the process of assessing the acceptability of environmental
conditions for this hypothetical money tree, students gained knowledge
and insight into the factors that influence the ability of real trees to
survive in an arid environment. Several students branched off into
actual research as to why some trees in their yards were dying and
attempted to mitigate the problem.



Friedrich reported that this "creative" science unit generated
excitement on both the part of students and parents. Several creative
writing projects spun out of this unit including efforts by some
students to discuss the economic viability of a money tree.

"Quotable Quotes":

Teachers participating in the workshop were asked to review their
journal entries and share insights and thoughts they had about the
workshop experience. Below are excerpts of what Friedrich shared.

. . . It is important to write down data, facts and events; but being
able to organize, reflect, and relate new information to what is already
known is very valuable.

. . . Transferring new knowledge through group discussion and
questioning activities increases learning and knowledge.

. . .Immersing ourselves in the work brought the science alive --
sampling was fun, analyzing data can be tedious.

. . .Being blown about on top of Rattlesnake Mountain while discovering
the life forms clinging to 1Tife in this hostile environment; a person’s
knowledge, understanding and appreciation are forever changed.

. . . Data graphically presented on a computer makes for better
communication of information and comparison with other sites.

. « . There is incredible diversity when we take time to examine it.
. Preparing data for presentations demands teamwork skills.

. « «» I've never used a laboratory journal like this to record
observations, thoughts and questions. Journal writing needs to be
focused, precise and procedural PLUS free wheeling, exploratory,
probing, questioning and pushing the limits .

. . . No wonder children love science, its only as we grow up that we
are afraid to admit we don’t know or are embarrassed by what is new or
different!

.« « « A11 collected data needs to be analyzed!

. . . Patience increases when others support and encourage you in group
efforts.

. . . Questioning is as important as answering - maybe more!

. . . The immersion experience for a week created bonds between teachers
involved from various schools. There is an air of reluctance to return
to the "real world" of classroom responsibilities, etc. We wanted to
recheck data, try another idea, investigate under other circumstances
(time of day, year, weather) to find out more about our problem. We
aren’t just following scientists directions anymore, we want to know and



are trying different ways to find out. Failure is not a dead end, but
just another piece of data, perhaps significant. We keep asking
questions and probing sources - do answers lead to more questions? I'm
enthused, excited to work this *magic of science involvement® with my
students.

other useful details:

Friedrich was one of eight teachers who took part in this workshop.

Each OPTIONS school sent a team of two teachers to the workshop. Since
this workshop, OPTIONS has conducted six other workshop in varying
content areas using the same immersion strategy. Although content
changes, the critical elements of the workshops are repeated. Gradually
a cadre of teachers at each OPTIONS school is gaining experience with
this approach and experimenting with the transfer of this learning
method to the classroom.

In some cases, it may be appropriate to follow up on information
provided by your source(s). Please list here pertinent details about
referrals, such as names and phone numbers of
peop]e/projects/organizations to contact, documents to review, and so
on.

Donna Friedrich (509) 375-6362



Name:

Anecdotal Data Report Form

Royace Aikin

Position: Science Education Specialist

organization: Science Education Center; Battelle, Pacific

Northwest Laboratory

1. Source and his/her position

Craig Gabler, High School Physics and Chemistry Teacher

2. Date of appointment

Summer, 1990

3. Specific Program, project, activity, advisor, etc..

Program: Department of Energy's Teacher Research
Associates (TRAC) Program

Sponsor: U. S. Department of Energy

Dates: Mid-June to mid-August, eight weeks in
length

Mentor: Mary Ann Parkhurst, Dosimetry

Technology/Radiological Sciences

Nature of Activity:

TRAC is an eight-week experience in which middle and high
school teachers from across the United States are selected
to participate in a real-to-life science research experience
using state of the art scientific equipment and techniques.
pParticipants work with renowned scientists and engineers in
hands-on research and development projects currently being
conducted at PNL. Assistance is made to help the teachers
develop new curriculua and instructional strategies to take
back to their classrooms. This effort serves to prepare
petter qualified teachers and to strengthen and promote
science literacy in schools and in society.

participants receive reward, revitalization, and recognition
form the TRAC progranm.

Assignment:

This assignment was a 50/50 split between dosimetry and
pathology involving topics related to both disciplines.
(1) To investigate the distribution of transuranics in
histologic tissue sections using standard autoradiographic

technigues and alpha track detectors.



(2) To detect alpha interactions in glass and plastics and
attempt to quanitfy alpha exposures from these surfaces.
craig's project at PNL lead him to sense students' needs to
petter understand radiation in their environment. He
prepared and adapted the procedures from his summer research
experience to be used in a series of laboratory exercises
involving radiation detection. Students are taught to
construct their own radiation detector, place it in their
homes, return it to school, and chemically determine the
approximate radon activities in their homes. Additionally
other research projects have been derived directly from this
activity. A project on detector design and efficiency was
selected as a presentation at the Washington Junior Science
and Humanities Symposium in Seattle in 1991.

4. Specific outcomes, 1ea;nings, and results:

students acquired a pasic knowledge of natural background

radiation, especially from radon, and its hazards. Specific
analytical techniques and research procedures were developed
in each student. students became more aware of their own

community, homes, pusinesses, and public buildings, and the
effect of architecture on radon activity. A community-wide
map of radon activity was made. Sstudents became skilled in

using inductive and deductive logic in planning
protocals for an independent research project.

Craig states that the TRAC experience had a profound effect
on his fifteen year old teaching career. He is now able to
better convey to his students what real scientists are like
and what their Jjobs entail. He has developed a much greater.
sense that some of the things he is doing are worth sharing
with other teachers. craig actively seeks opportunities to
grow and share more. He explains that the TRAC experience
had a multiplier effect in his school's science department.
other teachers in his school are getting excited about the
research that students are doing. His fellow teachers are
becoming interested in doing research on their own and in
their classrooms. Teachers in his department have become
sharers of knowledge and teaching hints. His behavior has
had a positive effect on all the other teachers in his
department.

5. Quotable quotes:
"I never realized that radiation was such a part of my daily
1ife. I thought it was something that you got from a bomb

or nuclear reactor." - student

"I truly felt 1ike a full-share -partner in the laboratory
at PNL. My mentor valued my contribution." - Craig

"what an honor for our high school to have a teacher bring



in this type of experience for our students." - parent

"Tt was the most interesting part of my whole school year."
- student

vcraig's attitude toward teaching changed after his TRAC
experience. How do I get to be a TRAC appointee?" - teacher

6. Other useful details:

Since Craig's appointment to the TRAC program at PNL, he has
been a stellar representative of science education in
Washington State and nationally. He was a participant in
the Battelle Public Relations Event in August, 1991. He
served on the DOE/TRAC Evaluation Panel in April, 1992. His
service to teachers has been seen in staff development
courses taught at the Oregon Science Teachers Conference,
the Puget Power Teachers Workshop, ,and the wWashington
science Teachers Conference. craig was selected to present
at the International Conference on Chemical Education in
Bangkok in December, 1992. He has also developed a computer
module for radon studies for high schools.
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ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we find ourselves in
situations where participants or others provide anecdotes about the impact of a project -- how
it has affected an individual's self-confidence, leadership abilities, classroom behavior,
professional development, and so on. Because this information is usually provided in a
spontaneous, informal way, it is frequently not reported. This form is to help you document
these important comments, which deserve to be reported along with other data that projects
collect more systematically.

1. In one sentence, specify the learning, outcome, or resuit that was reported:
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2. Give as much detail about the situation as possible:
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3. Any "quotable quotes™?

Paul Koutnik: "Imagine...a science teacher arrives at Argonne, fresh from a year of fighting obstacle after
obstacle in order to deliver science as knowledge-research-and-investigation, in an environment that is more
like a high-speed assembly line.....He finds himself in an environment [Argonne] where hundreds of people
have, as their only function, the removal of obstacles, so that significant research can wake place! Resources are
available to get the job done. The Job gets done. The teacher is treated as a team member and given project
responsibility...Research participation takes place and the teacher's "battery” is charged up so as to be able to
return to the "obstacle course” with intelligent energy.” " Perhaps a way could be found to r-ake teachers a
more "permanent” part of the team by having mail/on-site contact during the year and enabling the teachers to
see, during the [course of the] year, reports and articles, partly as a consequence of their participation..”

Attach any photos, articles, or other material that would illustrate the anecdote.

“Taul well hove SoIMe ./



Page 2, Anecdotal Data Report Form

Please provide the following information about the data you are reporting:

1. Name of source and his/her posilio;n and location (if knowﬁ): % ﬁ g
. o W .7-
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2. Date information was reported: /J-t«iul‘ 7 y 1992

3. Name of specific program, project, or activity in which your source or the person(s)
involved in the anecdote participated:
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Nature of activity:

4. In some cases, it may be appropriate to follow up on information provided by your
source(s). Please list here pertinent detatls about referrals, such as names and phone
numbers of people/projects/organizations to contact, documents tc review, and so on.
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Organization: Afd—ru«c_
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ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we find ourselves in
situations where participants or others provide anecdotes about the impact of a project - how
it has affected an individual's self-confidence, leadership abilities, classroom behavior,
professional development, and so on. Because this information is usually provided in a
spontaneous, informal way, it is frequently not reported. This form is to help you document
these important comments, which deserve to be reported along with other data that projects
collect more systematically.

1. In one sentence, specify the learning, outcome, or result that was reported.
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2. Give as much detail about the situation as possible:
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3. Any "quotable quotes"?

Kristin Newton: "I really felt I was a valuable part of a research team and not a "gopher”. My supervisor was
very supportive of my taking advantage of all programs that we did as a group [enhancement & classroom
transfer] such as field trips, lectures, discussions, and presentations,” "I hope I will show [my students] wiat
itis like to be a scientist and get them excited about current research.....and show parents and administrators
we are constantly learning”

Attach any photos, articles, or other material that would illustrate the anecdote.

£ristin May heoe SVue

' -



Page 2, Anecdotal Data Report Form

Please provide the following information about the data you are reporting:

1.

Name of source and his/her positidn and location (if known):
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Date information was reported: ,4:?057‘“ 7 192

Name of specific program, project, or activity in which your source or the person(s)

involved in the anecdote participated:
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Nature of activity:

In some cases, it may be appropriate to follow up on information provided by your
source(s). Please list here pertinent details about referrals, such as names and phone
numbers of pcoplclprojccts/organimlions 10 contact, documents 10 review, and so on.
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Organization: Arvpm <




ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we find ourselves in
situations where participants or others provide anecdotes about the impact of a project -- how
it has affected an individual’s self-confidence, leadership abilities, classroom behavior,
professional development, and so on. Because this information is usually provided in a
spontancous, informal way, it is frequently not reported. This form is to help you document
these important comments, which deserve to be reported along with other data that projects
collect more systematically.

1. In one sentence, specify the learning, outcome, or result that was reported:

@mm%/ 7 %/1/.14 't)l‘/mrc ) WMICSM«I'C/(‘ O((m:o/@(’
€£{)erkm — Those nmt o&/co//(f rv/a?ltu? +> his vesecard
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2. Give as much detail about the situation as possible:
3. Any "quotable quotes"?

Barry Farris: "The Argonne community lends itsell w apprentices. They take in outsiders very well. Issues
are the hardest to keep up with. We would have a presentation on something such as Maglev or Aliemnate Fuels
and that weckend it was in the newspaper (Chicago Tribune). Timeliness!

Attach any photos, articles, or other material that would illustrate the anecdote.



Page 2, Anecdotal Data Report Form

Please provide the following information about the data you are reporting:

1. Name of source and his/her posmon and location (if known):
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3. Name of specific program, project, or activity in which your source or the person(s)
involved in the anecdote participated:
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Cécwjhf Kerl S, Veorres

Nature of activity:

4. In some cases, it may be appropriate to follow up on information provided by your
source(s). Please list here pertinent details about referrals, such as names and phone
numbers of people/projects/organizations to contact, documents 1o review, and so on.

DOE + %C) Exilt Epaluatics

Your Name: ‘/Loa M/‘mlsé[,
Position: T RAC /M?M f—eavdpMA}W"

Organizat_ion: A"’@ e
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SELECTED COMMENTS
TRAC PROGRAM 1992 ‘

Paul Koutnik: "Imagine...a science teacher arrives at Argonne, fresh from a year of fighting obstacle after
obstacle in order wo deliver science as knowledge-rescarch-and-investigation, in an environment that is more
like a high-speed assembly line.....He finds himself in an environment [Argonne] where hundreds of people
have, as their only function, the removal of obstacles, so that significant research can take place! Resources are
available to get the job done. The Job gets done. The teacher is treated as a team member and given project
responsibility...Rescarch participation takes place and the teacher's "battery” is charged up so as to be able to
return to the "obstacle course” with intelligent energy.” " Perhaps a way could be found to make teachers a
more "permanent” part of the team by having mail/on-site contact during the year and enabling the teachers to
sce, during the [course of the] year, reports and articles, partly as a consequence of their participation..”

Kristin Newton: "I really felt I was a valuable part of a rescarch tcam and not a "gopher”. My supervisor was
very supportive of my taking advantage of all programs that we did as a group {enhancement & classroom
transfer] such as field trips, lectures, discussions, and presentations.” "I hope I will show [my students] what
itis like to be a scientist and get them excited about current rescarch.....and show parents and administrators
we are constantly learning”

Barry Farris: "The Argonne community lends itself to apprentices. They take in outsiders very well. Issues
are the hardest to keep up with. We would have a presentation on something such as Maglev or Alternate Fuels
and that weckend it was in the newspaper (Chicago Tribune). Timeliness!

For the remaining comments, the source cannot be identified
"The program provided creativity, the ability to do "hands on" projects or activitics. It gave support to my
interests in science and the opportunity o discover "new" applications to some "old” principles.”

"Participants werc given an actual laboratory/rescarch assignment. There was excellent safety instruction -
useful for a school lab. There was an excellent working relationship with full-time scientists - they were
schooled in why we were there and they knew how to help.”

"My pereepuion of what it means to be a scientist has changed and it will impoct my teaching, both in content
and in the way I perceive my subject - more realisticaily. I also had the opportunity 1o work in a TL‘l”y
organized chem lab. This will carry over{1o the classroom].”

The program is excellent. Every teacher needs a program lik: this every five years for rejuvenation,
recognition of the importance of teachers, and the awareness of careers, and understanding of reserach in
today's world ... A teacher gets hundreds of new ideas from projects, classes, visits, speakers, etc.”

"I can talk to my classes with real knowledge about current science problems and solutions. Real life
applications for my students. With colleagues, I can share what I have found in the way of curriculum and
ideas.....] learned alot from the projects and talks with other teachers, and the events: the Nuclear
Teleconference, the Encrgy Environment Simulator, ¢tc. There are many things I can use "

"Sometimes I feit isolated and had no contact with other TRAC members. Lou's Wed.'s lunch sessions and the
[classroom transfer] sessions to follow, were welcomed!”

"I was given freedom to shape my activities within the program to {match} my own interests. This resulted in &
very productive usc of my time."”

"The program enabled me to use Lotus 123 to manipulate data from an instrument, I also learned the
mechanics of writing grants and maintaining support for projects. It was also very beneficial to share teaching
tips with other TRAC teachers.”
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“The sharing of favorite activities and resources was very valuable; Great to get input from dynamic, dedicated,
and devoted teachers. The program as been extremely zifective in its mission to allow teachers to geta first-
hand view of how scientific research is done. It is an honor to have been selected for this program - the
experience has been wonderful!”

A comment in response to scheduled social activities (White Sox Game, Lunch, Rolling Stones Movie):
“Information exchanged here and contacts made were invaluable®

*The program was invigorating - brought new life and ideas. I was also reasurring to see teachers using the
same activitics that I use.”
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ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we find ourselves in
situations where participants or others provide anecdotes about the impact of a project - how
it has affected an individual’s self-confidence, leadership abilities, classroom behavior,
professional development, and so on. Because this information is usually provided in a
spontaneous, informal way, it is frequently not reported. This form is to help you document
these important comments, which deserve to be reported along with other data that projects
collect more systematicaily.

1. In one sentence, specify the learning, outcome, or result that was reported:

A Biology teacher reported that, in addition to using some material in
his Ecology unit, he has tried the panel discussion method in class and
has produced an emergency lesson plan, based on his Institute term paper,
to be used in the event of his sudden absence from class.

2. Give as much detail about the situation as possible:

The Institute was a thirty-week, three-hour session each week, in which
local teachers (9-12) learned about "Energy: Its Forms and Uses." 1In

addition to a tutorial session each evening, each participant was part

of an energy-technology defined study group. Guided by a staff mentor,
the participants each developed a paper on a topic relevant to the sub-
ject matter of the group's technology.

3. Any "quotable quotes"?

"I'm afraid that your course made me so aware that (a) 1 now drive a
smaller car; (b) I had cellulose blown into the attic; and (c¢) I had
a more efficient heat system put in the house..."

Also."...The school and the community and 1 personally have benefitted
from the Institute...We may not solve the energy dilemma, but we have

fostered objective, intelligent thought and discussion on these matters...’

Attach any photos, articles, or other material that would illustrate the anecdote.



Page 2, Anecdotal Data Report Form

Please provide the following informaﬁon about the data you are reporting:

1. Name of source and his/her position and location (if known):

Source of anecdote was a biology teacher, whose name and location have
faded into the past.

2. Date information was reported:
~Approximately 1975.

3. Name of specific program, project, or activity in which your source or the person(s)
involved in the anecdote participated:

An In-service Institute on "Energy" 1It's Forms and Uses."

Date(s) of program or project:
Approximately 1975
Sponsor(s):

National Science Foundation, AEC, ERDA, Long Island Lighting Co.

Nature of activity:

A content oriented course on energy and energy technologies.

4. In some cases, it may be appropriate to follow up on information provided by your
source(s). Please list here pertinent details about referrals, such as names and phone
numbers of people/projects/organizations to contact, documents to review, and so on.

See attached.

Your Name: Donald J. Metz

.. Head, Office of Educational Programs, Science Education Center
Position: ,

Organization: Brookhaven National Laboratory



ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we find ourselves in
situations where participants or others provide anecdotes about the impact of a project -- how
it has affected an individual's self-confidence, leadership abilities, classroom behavior,
professional development, and so on. Because this information is usually provided in a
spontaneous, informal way, it is frequently not reported. This form is to help you document
these important comments, which deserve to be reported along with other data that projects
collect more systematically.

1. In one sentence, specify the learning, outcome, or result that was reported:

Teacher was exuberant over the fact that, after 20 or so years of
teaching chemistry, he had finally had an opportunity of doing

chemistry.

2. Give as much detail about the situation as possible:

This teacher was one of the first participants in a BNL program that

gave summer research assignments to local secondary-level school teachers.
Each teacher participated for three consecutive summers, which allowed the
teacher to progress from raw novice to skilled technician while affording
him/her the opportunity of observing the long-range progress accomplished
by the group to which he/she had been assigned.

3. Any "quotable quotes"?

", ..Hey, Don, do you know that I actually ran an infra-red spectrum
myself today? Look, here it is!..."

Attach any photos, articles, or other material that would illustrate the anecdote.



Page 2, Anecdotal Data Report Form

Please provide the following infcrmation about the data you are reporting:

1. Name of source and his/her position and location (if known):

Carl Anderson, Chemistry teacher at Sayville High School, Sayville, New York.
(He may be retired by now.)

2. Date information was reported:
Summer 1984
3. Name of specific program, project, or activity in which your source or the person(s)

involved in the anecdote participated:

Summer Research Participation Program

Date(s) of program or project:

1984 - 1989

Sponsor(s):
National Science Foundation

Nature of activity:

Research appointments - 3 summers, 8 weeks each - for local secondary-level
science/math/technology teachers. (Forerunner of TRAC program.)

4, In some cases, it may be appropriate to follow up on information provided by your
source(s). Please list here pertinent details about referrals, such as names and phone
numbers of people/projects/organizations to contact, documents to review, and so on.

Prof. Pamela Kramer, Polytechnic University, Brooklyn, XNew York, prepared
an evaluation report on the program.

See enclosed videotape.

Your Name: Donald J. Metz

Position: Head, Office of Educational Programs, Science Education Center

(Mganhaﬁon: Brookhaven National Laboratory



ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data.about your project. Often we find ourselves in
situations where participants or others provide anecdotes about the impact of a project — how
it has affected an individual’s self-confidence, leadership abilities, classroom behavior, '
professional development, and so on. Because this information is usually provided in a
spontaneous, informal way, it is frequently not reported. This form is to help you document

these important comments, which deserve to be reported along with other data that projects
collect more systematically.

1. In one sentence, specify the learning, outcome, or result that was reported:

NSF Director commends former BNL teacher research associate to
Secretary Watkins.

2, Give as much detail about the situation as possible:

When visiting New York University to meet educators leading local reform
efforts, Dr. Walter Massey encountered a high school science taecher who
had participatedin the BNL/NYU Teacher Training Program. She attributed
much of her recent ‘successes to what she had learned at the Brookhaven
program. Dr. Massey commended this teacher to Admiral Watkins as the
sort of person who should be utilized in publicizing the educational
activities of DOE.

3. Any "quotable quotes"?

See attached.

Attach any photos, articles, or other material that would illustrate the anecdote.




Page 2, Anecdotal Data Report Form

Please provide the following information about the data you are reporting:

Name of sourc: and his/her position and location (if known):

1.
Dr. Pamela Abder-Frazer, New York University

2. Date information was reported:
1992 .

3. !\Jame of §pecific program, project, or activity in which your source or the person(s)
involved in the anecdote participated:
BNL/NYU Teacher Training Program
Date(s) of program or project:
1991-
Sponsor(s):
US DOE Office of University and Education Programs; New York University/
Metropolitan Life Insurance Company Teacher Opportunity Corps Program.
Nature of activity: Six-weeK summer research appointment for secondary level
science/math teachers; participants successfully completing research and
agsostabed s YL ‘aﬁ‘é%‘g’%ﬁé‘*’éofr‘é%él ﬁii%éngﬁﬁﬁ"%%‘écEB%‘-iiE%i%‘é sgiengg/math

4 In some cases, it may be appropriate to follow up on information provided by your
source(s). Please list here pertinent details about referrals, such as names and phone
numbers of people/pro;ects/organizations to contact, documents to review, and so on.
Communication referred to K. Swyler by Dr. Pamela Abder-Frazer,
New York University.

Your Name:

Position:

Organization:
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NATIONAL SCIENCE FOUNDATION
1800 G SIREET N.W.
WASHINGTON. .C. 20550
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CHICGE OF IHF May 1, 1992
DINECIOR .

The Honorable James E. Watkins
Secretary

y. S. Department of Energy
1001 Independence Avenue, S.W.
Washington, D.C. 20585

Dear AM )

parlier this month, I visited New York University and met with
university and precollege educators leading local mathematics and
science education reform efforts. puring my visit, I met with a
high school science teacher who spoke highly of a unigque
experience she had at the Department of Energy Brookhaven
Laboratory in 1991. '

Mec. Irma Garcesu of the Manhattan ‘Center for Secience and Math is
making a major difference in educating minority, inner-city
students. During the summer of 1991 she participated in
Brookhaven's Laboratory Cooperative Program Activity for Minority
Teachers. I was impressed with Ms. Garceau's recent successes,
much of which she attributes to what she learned at the
arookhaven program. I 2ancourage you to utilize ner and other
program participants in your efforts to publicize the educational
activities of COE.

1 look forward to continuing our dialogue and jeint efforts to
promote excellence in science and mathematics education.

Sincerely,
Walter E. Massey
Director

cc:  Dr. William Harper
pirector, Office of Energy Research
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ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we find ourselves in
situations where participants or others provide anecdotes about the impact of a project -- how
it has affected an individual’s self-confidence, leadership abilities, classroom behavior,
professional development, and so on. Because this information is usually provided in a
spontaneous, informal way, it is frequently not reported. This form is to help you document
these important comments, which deserve to be reported along with other dat: that projects
collect more systematically.

1. In one sentence, specify the learning, outcome, or resuit that was reported:

A middle school class of inmer-city students visisted BNL to formally
present what they had learned in classroom activities derived from
their teacher's research participation at BNL.

2. Give as much detail about the situation as possible:

An intermediate school teacher from NYC spent eight weeks during the summer cZ
1991 as a research associate in BNL's Injury Prevention and Analysis Group.
The assignment included working with the "eggmobile'" -a simple spring-driven
mechanical accelerator illustrating the role of constraining systems in limit-
ing damage due to impacts. The teacher expanded the application of the egg-
mobile to introduce basic physics concepts to his students, as well as intro-
duceing a unit ‘on injury prevention. Subsequently, he brought his students

to BNL and taught a lesson in which they individually presented what they hac
learned to the staff of his BNL research group. The proceedings of this "mini-
symposium" were videotaped, to add the excitement of being "on-camera' and

for later use in developing the students' presentation skills.

3. Any "quotable quotes”?

"This is an experience that will stay with me forever...One of the things
that turned me one to this project is that it applied directly to the
classroom."

Attach any photos, articles, or other material that would iilustrate the anecdote.



Page 2, Anecdotal Data Report- Form

L)

Please provide the following information about the data you are reporting:

1. Name of source and his/her position and location (if known):

Mr. Larry J. McCoy, Science Teacher, Intermediate School 53, Far Rockaway, NY

2. Date information was reported:
1991-1992
3. Name of specific program, project, or activity in which your source or the person(s)

involved in the anecdote participated:

Brookhaven National Laboratory/New York University Teacher Research
Associate Program

Date(s) of program Of project:

1991~

Sponsor(s):
US DOE Office of University and Education Programs; New York University/
Metropolitan Life Insurance Company Teacher Opportunity Corps Program.

Iiannf}ofacﬁvi . Six-week summer research appointment for secondary level
science/math eachers; participants successfully completing research and
associated academic activities receive six graduate credits in science/math
education from NYU. Program coOVers tuition and cost-of-living stipend.*

4. In some cases, 1t may be appropriate to follow up on information provided by your
source(s). Please list here pertinent details about referrals, such as names and phone
numbers of people/projects/organizations to contact, documents 10 review, and so on.

Mr. Larry J. McCoy
89-02 Vanderveer Street
Queens Village, NY 11427

*Mr. McCoy offered to stay on as a volunteer for two weeks beyonc the
term of his original appointment.

Your Name: Karl J. Swyler

Position: Pre-College Program Manager

(hganhmﬁon: Brookhaven National Laboratory



ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we find ourselves in
situations where participants or others provide anecdotes about the impact of a project — how
it has affected an individual’s self-confidence, leadership abilities, classroom behavior, '
professional development, and so on. Because this information is usually provided in a
spontaneous, informal way, it is frequently not reported. This form is to help you document
these important comments, which deserve to be reported along with other data that projects
collect more systematically.

1. In one sentence, specify the learning, outcome, or result that was reported:

A lesson plan drawing on a teacler's summer research participation
experience at BNL received a STAR award from the National Science
Teacher's Association for 1990 .

2. Give as much detail about the situation as possiblé:

A secondary school chemistry teacher from Florida spent eight weeks during the
summer of 1989 as a research associate in BNL's environmental biotechnology
group. The teacher incorporated concepts from his research assignment in a
teaching strategy he had developed earlier to create a corporate lab dynamic
within the classroom - the students' task was to devise a practical and
(hopefully) profitable process to remove toxic metals from geothermal well
sludges and dispose of the waste. The lesson received a 1990 NSTA-American
GCas Association STAR award.

3. Any "quotable quotes"?

"Since 1 had worked on the Biodetoxification of Geotherra. Sludge, this
year's corporation lab started with a hot task from the real world of
scientific research."”

Attach any photos, articles, or other material that would illustrate the anecdote.



Page 2, Anecdotal Data Report Form

Please provide the following informaﬁon about the data you are reporting:

1. Name of source and his/her position and location (if known):

Mr. Otto Phanstiel, Chemistry Teacher, Stanton College Preparatory School,
Jacksonville, Florida.

2. Date information was reported:
1989-1990

Name of specific program, project, or activity in which your source or the person(s)
involved in the anecdote participated:

USDOE Teacher Research Associate (TRAC) Program

Date(s) of program or project:

1989 -

Sponsor(s):
US DOE Office of University and Education Programs

Nature of actvity: - --

Eight-week stipend-bearing summer research appointment for secondary level
science/math/technology teachers. .

In some cases, it may be appropriate to follow up on information provided by your
source(s). Please list here pertinent details about referrals, such as names and phone
numbers of people/projects/organizations to contact, documents to review, and so omn.

Mr. Otto Phanstiel
2875 So. Fletcher AVenue
Fernandia Beach, FL 32034

Your Name: Karl J. Swyler

Position: Pre-College Program Manager

(hganhnﬁon: Brookhaven Nationmal Laboratory
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1742 Connecticut Avenue, NW (202) 328-5800
Washington, DC 20009-1171 FAX (202) 328-0974

February 7, 1990

Mr. Otto Phanstiel

XChemistry Teacher ,
Stanton College Preparatory School
1149 West 13th Street
Jacksonville, FL 32209

Dear Mr. Phanstiel:

1 am delighted to tell you that your entry in the
1990 NSTA-American Gas Association STAR award program
was chosen by the Avards and Recognitions Committee toO
receive an award of $500.

Congratulations to you both from the American Gas
Association and the NSTA. We  hope you will find it

- possible to attend the 1990 NSTA National Convéntion in

Atlanta, Georgila, to -atterid GCeneral Session 11 on Friday,
April 6, from 9:00 AM to 10:30 AM in the Regency Ballroom

of the Hyatt Regency Hotel. Front-row seats will be
reserved for the award recipients. This year we are
conducting the awards ceremony in a different manner.

We plan to show three slides of each award recipient
preceded by a slide of the sponsoring company's logo.

The actual presentation of the awards and photography session
will follow General Session 11 jumediately in the same room.

1f you would 1ike to contact the sponsor of this
program, write to Mr. Louis Ray Volrath, Manager,
Educational Programs, American Gas Association, 1515
Wilson Boulevard, Arlington, VA 22209.

Thank you for your participation in this professional

endeavor.
erry M. drazo, Jr.
Chairman, Awards and
Recognitions Committee

GMM:ms

Enclosures

‘




ANECDOTAL DATA REPORT FORM

This form is to assist you in reporting data about your project. Often we find ourselves in
situations where participants or others provide anecdotes about the impact of a project -- how
it has affected an individual’s self-confidence, leadership abilities, classroom behavior, .
professional development, and so on. Because this information is usually provided in a
spontaneous, informal way, it is frequently not reported. This form is to help you document
these important comments, which deserve to be reported along with other data that projects
collect more systematically.

1. In one sentence, specify the learning, outcome, or result that was reported:

An in-school weather club was established as a result of a teacher's
summer research participation in BNL's Meteorology Department.

2. Give as much detail about the situation as possible:

An earth science teacher spent the summer of 1990 involved in meteorology on
two levels - daily forecasting and research analysis of mesoscale phenomena.
BNL meteorology department staff ‘members served as the teacher's research
mentors. One staff-member went well beyond this in offering to produce a
videotape for the teacher, documenting her summer experience and other
meteorology activities at BNL. The resulting videotape was used by the teacher
both as a classroom resource and in presenting her proposal to develop an
in-school weather club with forecasting capability. This proposal was
implemented in the 1991-92 school year.

0

" Any "quotable quotes"?

"The first thing: I'm going to do when I get back to school is startc
a weather station.”

"1 have also realized that proper math background is very importent in corder
to feel confident in approaching new ideas. I am going to write & preparatory
math book for regents earth science and require students to understand the
math before they.tackle the concepts."

Attach any photos, articles, or other material that would illustrate the anecdote.

i

i i Mﬂllmlmllllmilmmmuymmmmm[mwmmwmmmmmmm‘WMMW .



Page 2, Anecdotal Data Report Form

Please provide the following informaiion about the data you are reporting:

1.

Name of source and his/her position and jocation (if known):

Ms. Deborah E. Miller, Earth gcience Teacher, Hewlett H.S., Hewlett, New York

Date information was reported:

1990-1992 .
Name of specific program, project, or activity in which your source or the person(s)
involved in the anecdote participated:

US DOE Teacher Research Associate (TRAC) Program

Date(s) of program or project:

1989 -

Sponsor(s):

US DOE Office of University and Education Programs

Nature of activity:

Eight-week stipend-bearing summer research appointment for secondary level
science/math/technology teachers.

In some cases, it may be appropriate to follow up on information provided by your
source(s). Please list here pertinent details about referrals, such as names and phone
numbers of people/pro;ects/organizations to contact. documents to review, and so on.

" Ms. Deborah Miller

Science Department
George W. Hewlett H.S.
60 Everit Avenue
Hewlett, NY 11557

Your Name: Karl J. Swyler

Position: Pre-College Program Manager

Organization: Brookhaven National Laboratory
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FACULTY IN THE NEWS

New members of our High School faculty this year include: SCOTT RYAN, MAUREEN
FOLEY and FREDERIC STARK in Science. GAIL GALLUBA in Special Education and
BARBARA WALLACH in Counseling (Guidance). We Welcome them!

LISA COHEN, Chairperson of English recently passed her doctoral comprehensives
and is now at the dissertation stage of her advanced degree.

PAT WINDELS, Social Studies teacher, was the beneficiary of a National Endow-
ment for the Humanities Grant, and attended a five week Summer Institute at
Princeton University studying Ancient China.

BARBARAKELLY, Business Education teacher, helpedto coordinate and instruct
Effective Teaching Training for new teachers at the inception of our school year.

LINDA DIEZ, Foreign Language teaher, spent one monthin an intensive Spanish
immersion program to strengthen her bilinguat abilities. Already an accomplished
teacher of French, Mrs. Diez studied Spanish Phonetics, Geography and Litera-
ture during her month of intense study at Millersville University in Lancaster, PA.

DEBORAH MILLER, Earth Science teacher, used her scholarship at Brookhaven
National Laboratories to study meteorology. One of the results of which is going
to be her own classroom weather station during the 1990-1991 school year. In
time, her students will do a daily weather forecast to be broadcast over the public
address system at Hewlett High School.

AUDREY STERENFELD, Chemistry teacher, has been named to receive the
American Chemical Society’s Nichols Award which is awarded to the outstanding
New York State teacher of chemistry.

STUDENTS IN THE NEWS

We are proud that five seniors have been named as National Merit Semi-Finalists fortr.e
1990-1991 school year. The Board of Education will recognize the following students
at the November 8 meeting, MATTHEW BROZIK, SUZANNE LAVIN, DOUGLAS
LIPTON, JOSHUA SLANSKY, and STUART WEINGART.
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| Kinds of Activitzj. o

——

% Program Profiling

% Impact Assessment

4 Technical Assistance &
Networking



| Features of Project {

% Collaborative
% Ongoing
% Emergent

% Learning - oriented
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. EVALUATION/. .. . . ...

TECHNICAL ASSISTANCE MEETINGS

PURPOSES:

Develop and implement evaluation

Provide staff development

Networking and co-development

Bulld a community of inquiry

Hh ENTIN



YRR

MEETING SCHEDULE

Year 1

3-4 June 1992

25-26 June 1992

- 9-10 Sept. 1992

10-11 Nov. 1992
14-15 Jan. 1993

30 March 1993

- 25-26 May 1993

Task Group,
Washington, D.C.

Washington, D.C.
Oak Ridge, TN
Berkeley, CA
Santa Fe, NM
Kansas City, MO

Chicago, IL



- TYPI_CAL AGENDA
R Day1 D ST
Training in profiling of teacher
development programs
Concurrent topical sessions
Small group new template development
Day 2

National project update and
resource alert

Design for impact assessment of

~ research participation programs

Small group discussion of design
Concurrent topical sessions

Ideas for next meeting
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