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RESEARCH EXPERIENCE

Science Teachers Learning through Lesson Analysis (STeLLA)
PI, Drs. Kathleen Roth and Catherine Chen, Lessonlab Research Institute

2007 -

2006 - 2007

2004 - 2006

2004

2000

1998

2006 - 2007

STeLLA is an NSF-funded study of a professional development program, evaluating the effectiveness of explicit

instruction in analytical strategies (motivated by TIMSS research findings) on classroom instruction. Co-developed and

led professional development in science for 4th grade teachers, including analysis of practice and science content

development.

Videocases for Science Teaching Analysis (ViSTA)
PI, Dr. Kathleen Roth, Lessonlab Research Institute

2006 - 2007

ViSTA is an NSF-funded study for the creation of curriculum for pre-service science teaching using videocases and
lesson analysis, building on the findings from TIMSS. My work involved the creation of Force & Motion and Inquiry

modules, developing and selecting video cases and writing instructional materials.

Center for Cognitive and Educational Neuroscience (CCEN)
Advisor, Dr. Kevin Dunbar, Dartmouth College

2005 - 2006

CCEN was an NSF Science of Learning Center, with interdisciplinary approaches to a brain-based research of learning

that will have practical outcomes. I served as a researcher at the Montshire Museum of Science in an effort to

understand of the role of museums specifically and context in general in science learning. Conducted fMRI studies on

conceptual change in physics and chemistry.



Traveling Exhibits at Museums of Science (TEAMS) Collaborative 2004 - 2006
PI, Dr. Kevin Dunbar, Dartmouth College
Developed a framework for interpreting and through which to improve science conversations in informal settings.
Supervised undergraduate research assistants. Worked with seven rural science museums to design for family science
conversations in their exhibits. Integrated research and practice in small, rural science museums, providing a model for
small museums to conduct research that directly addresses practice.

Case Studies of Elementary Student Inquiry into Physical Science 2002 - 2004
PIs Drs. David Hammer and Emily van Zee, University of Maryland
Videotaped and prepared videos of elementary students’ inquiry into physical science (now in the book Seeing the Science
in ChildrenOs Thinking: Case Studies of Student Inquiry inPHysiealSaienge”ec). Facilitated and guided

teacher discussion groups regarding videos.

PRIME: Partnership for Research in Math-Science-Engineering Education 2001 - 2002
PIs Drs. Phil Bell, Elham Kazemi, and Reed Stevens, University of Washington
NSF G/K-12 Fellow. Patticipant in a fellowship program to bring graduate students in the sciences into middle school
classrooms. Partnered with a group of middle school teachers to bring inquiry materials (ThinkerToalsd Physics by
Inquiryinto the classroom.

X-Ray Microtomography of Mesoscale Disordered Materials 1999 - 2001
PI Dr. Gerald T. Seidler, University of Washington
Research Assistant. Designed and built experimental apparatus for x-ray microtomography for a user-facility at the
Advanced Photon Source. Investigated the structure of mesoscale disordered materials, including sand, foam, bones, and
crumpled foils. Developed an order parameter to measure packing and structural changes in sandpiles under
compaction.

TEACHING EXPERIENCE

California State University, Chico 2008
GEOS 141: Concepts in Physical Science
Teaching a large-enrollment (96 students) lab-based course in introductory physics for future elementary teachers.
Addresses the California science standards, includes videos of elementary students learning similar content, reflections
on learning, large-lectures with “clickers,” and frequent student-led debates and discussions.

NSCI 698: Critical Thinking Issues in Science Education
Taught a blended (online, with periodic meetings in person) course for teachers in the Masters in Science Teaching
program. Teachers developed and shared case-studies of their own teaching that addressed topics in scientific inquiry.

University of Maryland
PHYS 115: Inquiry into Physics 2003 - 2004
Introductory physics course for elementary education majors. Course was laboratory based with an emphasis on
students constructing models and theories for physical phenomena, including circuits, static electricity and buoyancy.

PHYS 121: Introductory Physics 2003
Teaching Assistant. Taught reform laboratories and tutorial sessions in introductory physics with the NSF ROLE grant,
“Learning to Learn Physics for Bioscience Majors.” Attended regular meetings for developing, evaluating and

interpreting the effects of the reforms.

University of Washington
PHYS 121 - 123: Introductory Physics 1998 - 2000
Teaching Assistant. Used the University of Washington Physics Education Group’s Tutorials in Introductory PRysies
and graded exam questions for a large introductory physics course. Coordinated preparation, schedules and grading
responsibilities for all introductory teaching assistants. Taught lab sections for 121-123.

PHYS 408: Physics by Inquiry 2002
Teaching Assistant. Conducted curriculum development for wave phenomena for Physics by Inquitijoted and
tested curriculum with M.A. students.



PHYS 300: Statistical methods for physicists 2001
Teaching Assistant. Led laboratory section and frequent guest lecturer for an experimental course (measurement of
fundamental quantities: €, C, letc.) with attention to statistical methods.

K-12 TEACHING

Topanga Mountain School 2006 - 2007
Science teacher.
Taught science in a multi-age independent high school. Discussion-based, inquiry methods, covering multiple topics,
including astronomy, density, buoyancy, error and uncertainty in measurement, and sound.

Santa Monica Alternative School House (SMASH) 2007
Core 2 (a second/third grade classroom) visiting Science Teachert
Developed and taught a unit on decomposition as part of a videocase in science teaching (to be used for preservice
methods courses).

The Governor’s School of North Carolina Summers 2003 - 2007
Summer residential high school teacher.
Developed and taught courses in contemporary science topics for selected high school seniors at a summer residential
school. Topics taught include physics, astronomy, philosophy of science and cognitive science.

AP Physics, Washington, D.C. 2003 - 2004
Designed and taught AP Physics (Mechanics) for a home-schooled high school student.
University Preparatory High School, Seattle, WA 2001 - 2002

Teacher, 10th grade Environmental Chemistry
Instructor for high school environmental chemistry course. Developed curticulum and laboratories.

TEACHER PROFESSIONAL DEVELOPMENT

Enhancing Education Through Technology Fall 2008
Designed and led two one-day workshops for local 4th and 5th grade teachers as part of the local school district’s
EETT grant. Topics included electricity, magnetism, and water.

CSP: Inquiry & Literacy Summer 2008
Designed the science content portion of professional development for two one-week summer institutes through the
California Science Project at CSU, Chico. Topics included force, motion and energy.

STeLLA: Science Teachers Learning through Lesson Analysis 2006 - 2007
As part of the Lessonlab Research Institute’s STeLLA grant, led two cohorts of teachers in a year-long
professional development program. Professional development included a modified lesson study, using videos
of teachers’ practice to inform instruction, paired with content instruction in electricity and magnetism.

Seattle Local Systemic Change (LSC) Institute Summer 1999
Taught curriculum from Physiscs by InquidyFOSS for elementary teachers in the Seattle School District in a one-
week summer institute..

Physics by Inquiry Summer Institute Summer 1998
Facilitated in the University of Washington’s summer institute in Physics by Inquiry, a six-week inquiry based
program for elementary teachers. Topics included light, astronomy, matter, buoyancy, and electricity.



GRANTS & FELLOWSHIPS

FUNDING
Awarded
PI, Student-Generated Scientific Inquiry $150,000
NSF DUE, CCLI program (Phase 1)
2009 - 2011
PI, Research Foundation Summer Scholars Explorer Award $ 4,000
CSU, Chico Internal Research Grant for the preparation of a research proposal
2009
PI, Building Bridges* $ 1,078,943
California Math/Science Partnership Grant, California Department of Education
2008 — 2011
* this grant was awarded by CA DoE and declined by the partner school district.
PI, Physical Science for Early Elementary $ 3,885
CSU, Chico Center for Excellence in Learning and Teaching, Instructional Improvement Grant
2008-2009
Co-PI, Mobile Computing and Data Collection for Science Teacher Education $19,845
CSU, Chico Center for Excellence in Learning and Teaching, Impact Grant
2008 - 2009
Pending
Co-PI, Cognitive Apprenticeship in Modern Physics (submitted September, 2008)
NSF EIR program
FELLOWSHIPS
NSF G/K-12 Fellowship Progtram, University of Washington 2000-2001

PRIME: Partnership for Research in Math-Science-Engineering Education

NSF Research Experiences for Undergraduates Fellowship 1997
Neutron Spin, Dr. Donal Day, University of Virginia

NSF Research Experiences for Undergraduates Fellowship 1996
Eotwash Group, Dr. Eric Adelberger, University of Washington

PUBLICATIONS & PRESENTATIONS

JOURNAL ARTICLES
Atkins, L.]J., Velez, L., Goudy, W.D. and Dunbar, K.N. The unintended effects of interactive objects and labels in the science
museum. In press. Science Educgi®m: 161-184.
Atkins, L.J. Understanding educational reform. (Letter to the editor.) American Journal of Physies, 2007.

Seidler, G.T., L.J. Atkins, E.A. Behne, U. Noomnarm, S.A. Koehler, R.R. Gustafson, and W.T. McKean. Applications of
synchrotron x-ray microtomography to mesoscale materials. Advances in Complex Systiemssue 4. 2000.

CONFERENCE PUBLICATIONS

Roth, K, Chen, C, Lemmens, M, Wickler, N, Garnier, H. (with panelists Roseman, Barton, Zembal-Saul, Atkins and Shouse)
Coherence and science content storylines in science teaching: Evidence of neglect? Evidence of effect? Special Symposium
at the National Association for Research in Science Teaching Conference, April, 2009.

Atkins, L.J. Endorsing and rejecting scientific claims in scientific argument. epiSTEME-3. Mumbai, India. January, 2009.

Atkins, L.J. The roles of evidence in scientific argument. American Association of Physics Teachers: Physics Education
Research Conference. July, 2008.

Atkins, L.J. Epistemic games, epistemic frames: Understanding visitor behavior in a science museum. International
Conference of the Learning Sciences, June 2006.



Atkins, L.J. Analogies in the wild: Generated analogies as assertions of categorization. Annual meeting of the Cognitive
Science Society. August, 2006.

Scherr, R.E. and Atkins, L.J. A graduate physics course in physics education research. American Association of Physics
Teachers: Physics Education Research Conference, August 2004.

Atkins, L.J. Student generated analogies in science: Analogy as categorization phenomenon. International Conference of
the Learning Sciences, June 2004.
CONFERENCE ABSTRACTS

Nelson, ].K., Lizcano, R.A., Atkins, L.J., Dunbar, K.N. Conceptual judgments of expert vs. novice chemistry students: An
fMRI study. Poster presented at the Annual Meeting of the Psychonomic Society. November, 2007

Atkins, L.]J., Bishop, N., Rocco, L. and Wearn, C. Multiple perspectives on visitor interactions at a science museum exhibit.
Visitor Studies Association 2006 Annual Conference. July 2006

Atkins, L.J. Frames and games in the science museums: Understanding informal science conversations. Foundations and
Frontiers in Physics Education Research. August, 2005

Atkins, L.J. Analogies in the wild: Generated analogies as assertions of categorization.
129th meeting of the American Association of Physics Teachers. August, 2004

Atkins, L.J. Functional vs. structural analogies: A conceptual or epistemological basis? American Association of Physics
Teachers: Physics Education Research Conference. August 2003

Atkins, L. J., Martinez, G., Seeley, L. H., and Seidler, G. T. An experimental study of bond-orientational order in random
dense packings of spheres. APS March Meeting 2001, Seattle, WA March, 2003

Behne, E.A,., Noomnarm, U., Koehler, S.A., Wells, D.W,, Atkins, L.J., Chapman, B.D., and Seidler, G.T. Three-dimensional
x-ray microtomography of liquid and solid foams. APS March Meeting 2001, Seattle, WA March, 2003

REPORTS & CURRICULUM

Roth, K., Chen, C,, Givven, K., Atkins, L.J., Schwille, K.B. ViSTA: Videocases for Science Teaching Analysis. (Curriculum,
to be available through LessonLab Research Institute.)

Atkins, L.J., Behne, E., Martinez, G., Rensberger, J., and Seidler, G.T. X-ray microtomography of the vascular canal network
in permineralized Triceratops bone. APS User Activity Report, 1999.

Seidler, G.T., Behne, E., Atkins, L.J., and Rendahl, A. X-ray microtomogtaphy study of a model crumpled membrane. APS
User Activity Report, 1999.

WORKS IN PROGRESS

Atkins, L.J., and Dunbar, K. "See that ? It'sa ." Informal science conversations as templates for scientific
understanding. In preparation.

Atkins, L.J. When arguments become conflicts: Meta-rules of scientific argumentation. Under revigRevise & resubmit at
the Journal of the Learning Sciences)

Atkins, L.J. More than mapping: Analogies in scientific discourse. Under revigRevise & resubmit at the Journal of the
Learning Sciences)

INVITED TALKS

Atkins, L.J., Illogical minds, logical science: Proving v. understanding in science.
Foundations and Frontiers in Physics Education Research. Plenary talk. Bar Harbor, ME. (scheduled) June, 2009

Atkins, L.J. Understanding students' scientific arguments.
California Science Project: Science Teaching Symposium. CSU, Chico. March 8, 2008

Atkins, L.J. Analogies, categories, language and physics: How our minds organize information.
The Wonderful Speakers Series, 2005, Worcester Polytechnic Institute. September 28, 2005



Atkins, L.]J., and Goudy, D. Integrating research and practice.
The Bay Area Institute 2005, San Francisco, CA. August 20, 2005

WORKSHOPS
FACILITATOR

Using Videocases to Support and Study Preservice Teacher Learning: Two Approaches March, 2008
National Association for Research in Science Teaching (NARST).

ViSTA: Videocases for Science Teaching Analysis November, 2006
Mini-Conference at Lessonlab

Analysis of Student Inquiry in Group Conversations About Physical Science. March, 2003
National Association for Research in Science Teaching (NARST).

PARTICIPANT

Accessible Technology Initiative Course Makeover (two day workshop on UDL). June, 2008
CSU, Chico Center for Excellence in Learning and Teaching

Physical Science for Elementary Teachers January, 2008
American Association of Physics Teachers

Implementing the Learning Assistant Model. August, 2007
American Association of Physics Teachers, 2007

Early Cateet/ Junior Faculty Consortium June, 2006
International Society of the Learning Sciences

Doctoral Consortium June, 2004
International Society of the Learning Sciences

Inquiry as Intervention January, 2003
Public Conversations Project

Preparing Future Faculty: Teaching and Learning in Higher Education, 2001 Spring, 2001
University of Washington

CONSULTING

AAAS Project 2061: Assessment Items Review Panel (Energy, middle school). August 2008.
NSF CAREER Fellowship: Advisory Panel, Dr. Fred Martin, University of Massachusetts, Lowell.

REVIEWER

Journal of the Learning Sciences AAPT: Physics Education Research Conference
Journal of Research in Science Teaching International Conference on Learning Sciences



TEACHING PHILOSOPHY

The following quote by abstract artist and professor Robert Irwin echoes some of my concerns as a teacher and motivates
my teaching philosophy:

It’s very difficult to avoid, the student being lost in the beginning and the school set up to emphasize short-term
performance. So they tend to imitate what you do as a way of associating with what you say. But what you’re trying to
do is develop their sensitivities and not your own... That’s the crux and the challenge and the responsibility of having
the opportunity to deal with young people at such a crucial time in their formation. One of the hardest things to do is
not to give them clues—Here, do it this way, it’s a lot easier’—and instead to keep them on the edge of the question.

(From Seeing is Forgetting the Name of the Thing THyat. OeecSlees

Over the years, my teaching philosophy has changed from one of carefully crafted lectures and clear steps for problem
solving to a guided inquiry approach with carefully crafted questions and analogies to, now, an approach where my preferred
role is primarily that of facilitator in which I create an environment that promotes inquiry, model building, and scientific
community.

An example of this comes from a recent class discussion with high school students as we discussed sinking and floating.

One student suggested that by taking two objects of density .5 g/mL and putting them together, you would have an object
with a density of 1 g/mL; such an object, she argued, would “flink” (a word the students invented to charactetize neutral
buoyancy - neither sinking nor floating). Other students argued that densities “do not add” and the density of the composite
object would be .5 g/mL. Over the course of our conversation, we began to list quantities that do not add, e.g,, temperature,
batting average, and “toes per student.” One student suggested that it is ratios that do not add, but then stopped himself,
saying “but half a pie and half a pie makes one whole pie”-- to which another countered: “but a half-full pie plate and a half-
full pie plate makes two pie plates and one pie-- one-half!” Satisfied with the idea that ratios do not add, students created a
“ratio math” (adding denominators as well as numerators), explored the idea of temperature-as-ratio and the implications of
this, before returning to the idea of “flinking” and constructing models of why density matters-- how can it be that water can
hold up a battleship and not a penny?

RESEARCH INTERESTS

The broadest theme to my research interests is: How do we—students and scientists—create deep, creative, scientific theories
about the world? I believe that answers to these questions should inform and influence the way that science is taught and
shed light on how we might construct learning environments that support creativity in science. I’'m particularly interested in
the cognitive mechanisms that support and structure learning in science and the role of discourse in science and creativity.
My previous work has investigated the role that analogies play in this process, and the frames, genres, and forms that parents
and children employ in scientific discussions and how design of exhibits in science museums can influence these. Future
research goals extend these past studies and interests and lie in three broad, interrelated categories:

®  scientific argumentation and its impact on representations (particularly analogy and operational definitions),

e the relationship between logic and understanding, and

e the design of curricula and courses that encourage scientific thinking; specifically, open-ended curriculum that
does not prescribe the content of students’ ideas but the development of students’ reasoning.

Underlying much of the research that I do is the idea that sense-making is not rule-based, and that scientific thinking is not
the same as logic. I am particularly interested in how these themes and research in these areas can be brought to bear on the
design of learning environments, learning communities and curricula so that science classrooms reflect the vibrant, creative
communities that scientific communities are.
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