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What is a modeling orientation to science and what professional learning levers support teachers towards a modeling orientation?

* Multiple & variable paths to MOS may require

What does it mean to develop a modeling “layering” options alongside scaffolding

orientation toward science for teachers?  Empathetic experiences and “leaning in” to
roductive struggle can offer novel
What are the levers that get us there? . P ope .
. : opportunities for teacher learnin
« Three-yeardesign-based research project Eplerem'C Empa’rhy - Prodgchve STI’UQQ|€ °p . . . X
: : . . ' (Hiebert & Grouws, 2007; Manz, 2018; Granberg, 2016; Warshauer, 2015) A Developlng requlonShlpS N deeper
« Partnership: Bowdoin College, Gulf of Maine lJaber, 2021; Davidson, Jaber, & Sutherland, 2021) : : C
- T [t o . . o Theoretical Grounding for Responsive Approach Supported opportunities to grapple with challenging but engagement with modeling activities
Research Institute, Vanderbilt Univ ersity “Tuningin” to experiences of multiple others (peers, scientists, :
comprehensible problems . Growth in knowledge & facility about/with
« Cohort of ? teachers, grades 5 through 8 researchers) Allowina students t e mistak g : owinl owledage & racliity about/wi
« Community science context, ecosystem Focus on affective elements of teacherlearning and PD owing-tuaent O&ieeﬁg}':; esdnd expernience modeling and ecosystems
investigafions: knotweed, invasive cralbs, vernal . Growth in use of models, data, and data

POOIS visualization activities
« Co-developing understanding of a modeling

orientation towards science (MOS) * Increased comfort with uncertainty

> « Compounding benefits to engaging in project

P H AS E 2 ;Jelggg:‘i:c:‘ee risec:lchers - as learners and

«  GMRI-developed curriculum & tools « Community science is a fruitful context for
« Community science investigations & context developing comfort with uncertainty

. Networkof local ecologists GOALS « Teacher agency linked with: positive risk-
e True flattening of hierarchies taking outcomes; opportunity for leadership;
« Professional Learning Community (year-round o YEy Engage in productive struggle strong peer relationships within PLC
virtual and in-person meetings; annual three- p; Perspective-taking beyond \4 . Evid ; d i<t £ of
day Summer Institutes) — | classroom — epistemic empathy Vi enc? owar an.eX|s e.nce p.I’OO o
& i & /o developing a modeling orientation
e Asynchronous resources & engagement via | PHAS E 3
Google Classroom .- s DESIGN CHANGES
P H AS E I - New curricular resources
«  SageModelerand CODAP resources through » Teachersas ecologists GOALS
Concord Consortium e B0 & ERS Researchersas ecologists

Teachers as thought leaders
Develop and disseminate teacher-
generated products

Shared understanding of
modeling orientation

« Scaffolded supports to develop teacher

- « What are the opportunities and affordances
agency and leadership

of community science investigations as
context for engaging with modeling

GOALS
Relationship building

FINDINGS
Relationship between risk-taking

Familiarity with curriculum

@

ldentification of mode|ing “I think my struggles and connection with peers prCK:-I-K:eS8
. . sometimes make me skip
orientation elements things | thinkwill also be Sl t°";'(’ s o DESIGN CHANGES « What PL elements/resources are needed to
) o o ° difficult with students... uncertaint open-endedness > H
« How doe.s explicitly !ncorporat!ng prode:ilve Sometimes | just need fith y & oP Teachersas planners/co- support greater agency while developing a
struggle into professional learning experiences DESIGN that things will work out and designers modeling approach to science?

that they don't always need
an answer.

shape teachers’ engagement with and growth
toward developing a modeling orientation in
science?

Participatory research >
observational research
Peer learning & observation

Opportunities for co-design
Structured curriculum process
Initiation of modeling orientation
development

« How doesthe development of teacher
agency in concert with deepening modeling
approaches to science impact students’
opportunitiesto develop their own agency

NEW STRUGGLES
Research process misaligned with
teacher development

=

« How does the inclusion of “empathetic Teachers on varying risk-taking “I want to use [CODAP] more , , ,

e . FINDINGS ]
experiences” in professional learning impact FINDINGS trajectories with varying needs e Relationships — with peers, to N o 7 and engagement withmodeling practicess
both teacher Iearning and PD desig n? ' Comfort & facility VY'th modellng “Like my students, | started by with graphing, an.d this was science & research, with - -

\ ’ among teachers varies Wlde|)' not knowing much abouta really easy gra!:)hm_g [act!wty] students, to place & community V4 e \
- - High levels of science self- modeling orientation.. It was that they C°“'gJ“5tJ“mp in and _ facilitate growth -
reassuringto realizethatwe 0.”
~ N efficacy across teachers S More comfort = more student

allhave questions and
collaborationcan help us
move forward, even ifwe
can'tcome to firm answers.”

Low levels of teacher agency in
relation to research & science
Discomfort with uncertainty

opportunities
Productive struggle facilitates Davidson, S. G., Jaber, L. Z., & Southerland, S. A. (2020). Emotions
in the doing of science: Exploring epistemic affect in elementary
teachers' science research experiences. Science Education,
104(6), 1008-1040.

Comparative mixed methods case study (Yin, 2003)

learning but requires time

“The first year...one of the difficult things was

Data Collection & Analysis Methods

} ] STRUGGLES E : \ ?.'? inve”!{f;;‘i:?,ﬁ ;"nydTfy?:;[gufgﬂvaeitkgff,vffhdas| NEW QUESTIONS DuFour, R. (2004). What is a" professional learning community'e.
STEBI Questionnaire (pre/post) Uncertainty about outcomes - could in order to feel like | was "doing the Do modeline orientations Educational leadership, 61(8), 6-11.
Semi-structured teacherinterviews (biannually) Uncertainty about role R ; - modeling.” ... | realized that it really wasn't ) g ) Gouvea, J., & Passmore, C. (2017). ‘Models of 'versus ‘Models for’
) o\ _ | $ about following the curriculum and doing each continue to deepen in the T d an Acent-Based C i f Modelina in the Sci
C] b ti & field 1 1 ted duri Unpredlctable systems | =l NS N\ of those lessons, it was more about el en g.en ke onc;ep AN FAORIZLINE I ke celz e
assroom observation & fieldnotes (fargeted during T ¥ , | b £ scaffolded 0
. . . p ; ! approaching whatever | was teaching through absence or scaifolded supports Classroom. Science & Education, 26, 49-63.
ecolo t Unclear about modeling | am worried about = ) : : . : . o y . .
gy units) o the students havi o modeling...which made it feel a lot more How does a modeling orientation Jaber, L. Z. (2021). “He got a glimpse of the joys of
Th ' [ lenti definition rressy" datato - S TEha natural and also felt freeing- | was no longer ifast i iantifi understanding”-The role of epistemic empathy in teacher
ematic content analysis (teacher-scientist- "messy" data to o—+—=3* L feeling bad about missing parts.” manifest in new scientific spaces? I S g e roe P o p30(?3/) P
8 a o o start__thatma be C - \;.“ eOrﬂIﬂg. ourndal o e eOfﬂlng clences, 7 - 5
researc.:he.r communlco’nons, Google Classroom; somethingfor?/ater §_ Lehrer, R., & Schauble, L. (2004). Modeling natural v ariation
PLC & institute dialogue) inthe year.” through distribution. American Educational Research Journal,
“I'would like to see an 4] (3), 635-479.
Data Sources (N) Key Constructs easy.to-read flowchart of Miller, A. R., & Kastens, K. A. (2018). Investigating the impacts of
u}}}t\?l; .f;ﬁvanﬁiz.fi.ﬁtysu . targeted professional development around models and
PLC Mtg/Institute agendas (15) Experience expect things to take; and E P f modeling on teachers' instructional practice and student
PLC transcripts (9) w/productive struggle .. what }fou're looking for XI Ste n Ce rOO learning. Journal of Research in Science Teaching, 55(5), 641-
rom us.
. . . . . 663.
(Chlgjsrg?%rzoc))bsewdﬂon video Zr;ppe?itr?llgs What does a teacher with a mOdeImg Passmore, C., Gouveaq, J.S., & Giere, R. (2014). Models in science
. . . orientation look and think like? and in learning science: Focusing scientific practice on sense-
Teacherinterview transcripts (19) | MOS (engagement & making. In International handbook of research in history,
Teacher & student artifacts (57) conception) philosophy and science teaching (pp. 1171-1202). Springer,
Asynchronous communications |Teacherrelationships ?Ok:dreChE U Reter B 1 Dave £ A K L e A
o ] ] chwarz, C. V., Reiser, B. J., Davis, E. A., Kenyon, L., Acher, A.,
(62) Teacheragency Cogn Icive d|mens|ons > Fortus, D., ... f& qujdﬁff'l (20%9).|.Devl\jlokping O.Iec?r.rfhing o
. . Multiple, visible models = . : progression for scientific modeling: Making scientific modeling
DBR Cycle & Timeline createdllao and with students A I CI CI . Conceptualizing modeling accessible and meaningful for learners. Journal of Research in
Y PP [S IMENSIOoNS for rather than models of Science Teaching: The Official Journal of the National
Spring 2021: Association for Research in Science Teaching, 46(6), 632-654.
Plan SummerlInstitute; baseline data/analysis Schwarz, C. V., Ke, L., Salgado, M., & Manz, E. (2022). Beyond
Summer 2021: ‘ . Developing and using models assessing knowledge about models and modeling: Moving
=== Open dialogue and reasoning as means to solve toward expansive, meaningful, and equitable modeling

Year 1 Summerlnstitute; designYear 1 PLC

Fall/Winter 2021:

ImplementYear 1 PLC; ongoing data analysis

about models and modeling practice. Journal of Research in Science Teaching.

Modeling Orientation to Science

problems answer questions
and make predictions

What are the levers that help us get there!

Spring 2022: : : : : :
Continue Year 1 PLC, data analysis, plan Summer Institute Emb"actm.g?"dfgraptpl'"g W'dth Seeing uﬂce"ta'h"t)’ a; an
. uncertainty or systems an . ’ . . . t t t t
Summer 2022: . . . ouytcomyes |. Attending to teachers’ orientations along multiple Mt unl!)zr:ii:r erthana
:eli]zrvs Srm;);;IHSTITUTe, cale analyst desion fears P dimensions: professional, relational, scientific,
all/Winter : :
: : : t I
Implement Year2 PLC; ongoing data collection; design 9 eHmo pna hers’ k ledee i ol les: Alison Riley Miller amiller2@bowdoin.edu
project final activities Transfer of knowledge-holding - Honoringteachers knowledge in multiple rofes: Concept of self as scientist/ '
Spring 2023: and decision-making power learner, teacher, colleague, researcher, scientist learner/teacher Lauren Saenz lsaenz@bowdoin.edu
Continue Year?2 PLC; implement project final activities 3. Offering scaffolded leadership opportunities to
develop agency and comfort

4. Flattening hierarchies within project team
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