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Background & Context

The Next Generation Science Standards
elevated crosscutting concepts (CCCs) to
stand as a dimension within the learning
process that requires explicit attention. How
teachers use the CCCs within their
classrooms is only beginning to be
understood. A review of the literature shows
there are four potential ways that the CCCs
may be used: (1) connected to Disciplinary
Core ldeas, (2) as a part of engaging in
Science and Engineering Practices (SEPs), (3)
as a means of connecting across disciplines,
and (4) something that students learn
culturally that can be an asset for science
learning.

Project Goals

In this project, we are developing strengths-
based formative assessment tools to support
students’ use of the crosscutting concepts in
phenomenon-based science learning. We
have used the SEP of Developing and Using
Models as a window into student use of the
CCCs, co-developing instructional supports
with participating teachers. We are now
connecting these supports to aspects of the
formative assessment process (e.g.,
visualizing success, eliciting evidence of
student thinking, providing feedback, and
cultivating student self-assessment).
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Visual Library of Modeling Elements

students translate their thinking into the visual form of
their modeling tasks. We co-conceived with teachers
the idea of a visual library to address this

need. The visual library identifies potential model
components and offers simple visual depictions along
with a brief rationale or description for each depiction.
Teachers can customize the visual library by 1) selecting
which modeling components to display or allowing
students to generate a list of components, 2) providing
visual depictions and descriptions or allowing students
to create their own. Thus, teachers have the power to
scaffold the development and use models as they
deem appropriate for students at a particular point

in the course.

Our partner teachers identified the SEP of Developing and Using Models as a relevant sensemaking
practice in their phenomenon-based instruction to connect to use of the CCCs. After periodic
discussions with teachers of students' successes and struggles, we identified a need to help

What is going in the
model?

How could it be drawn? | Description

Flow of Energy

Directional movement of energy
(light, heat, etc.)

NN, > Squiggly to differentiate flow of

energy from flow of matter or motion
arrow

Movement/Motion

Arrows to/from whatever is in motion
(like a water molecule in motion);
—p Lines behind object to indicate

» direction of movement (can use the
length of the line to indicate speed—
-= " long for fast, short for slow)

Zoom In/Out (Levels)

.z Use zoom in (+) and zoom out (-)
@ magnifying glasses to indicate scale
- of model.

Biomolecules:
Carbohydrates
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* Package supports within a dynamic web-
based interface along with:

* Implementation guidance

* Topical primers (e.g., formative
assessment, task framing)

e Connections to teacher eval.
frameworks

* Engage teachers and students in cognitive
interviews to refine design and further

learn about conceptions of modeling and
CCCs

* Professional learning via implementation
* One-year PLC schedule

* Focus #1: Teacher development in
planning and practice that meets NGSS
elevation of the CCCs and empowering
potential of formative assessment

* Focus #2: Student development in use
of the CCCs
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Our observations of teacher practices and student work samples suggested a need to focus on more
instructionally embedded aspects of formative assessment, such as probing to elicit student
thinking, providing feedback on student work, and enabling student self-assessment. From the
foundation of the visual library, we identified salient connections between modeling components
and CCCs (e.g., using a Zoom in/out depiction to demonstrate thinking about structure and
function). For each intersection between modeling component and CCC, we are developing a one-
page guide of formative assessment prompts (left). When teachers would like

Wha the How could it be drawn? Description of visual Potential connections to CCCs
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Zoor 1s) Use zoom in (+) and zoom Cause & Ef ffect ° ° ° o °
- out (-) magnifying glasses to | |,
o =me 1 to see these intersections within the context of subject matter, we are
Stability & Change
% q Structure & Function > d I ° b f h h * | I h b d d I e
= | developing vignettes of hypothetical classroom phenomenon-based modeling
S e P e and teacher use of the formative assessment supports (middle,
Zooming in to see small-scale (e.g., microscopic)
= e = structures can reveal something about function at a ° ° ° °
larger scale. Zooming out to see a large-scale view t IVI d I h t d t h b f
@ ot [excerpt]). Modeling exercise snapshots provide another, briefer
- - _ function.
Zooming in and out helps establish a sense of scale, : : : :
& ) mmemmmzmemio jllustration of connections between modeling components and CCCs,
how shape and structure relate to function.
eeeeeee d questions during small-group/individual sensemaking: ® ° °
1. What new shapes do you see when you zoom in/out? Do you see anything in the [small-scale m
structure (e.g., organ)] that gives a clue about how the [large-scale structure (e.g., e b e d d e d W I t h I n C O n t e n t ( r I g h t ) °
system/hady)] functions? » Using everyday household objects, have students think of ways
2. What does zooming in/out show you about the composition of the ? i ) . X
3. When you zoom in/out, does it help you see how different parts are connected? What might they can 1mmprove on the Ob.] ect and create models luuStratlng
those connections tell you about how they work together? . . . the initial and improved designs. Using the Zoom in/out tool,
4. Does the order of zoom-in/out n.1att.er when explaining different structur.es and functions?. M]"S, Hel/'nandez teaCheS BlOlOgj/ at a Small ]/'u]"al ngh SChOOl in the have students indicate where design changes and related
Should we always start by zooming in on a small-scale structure to explain what happened in . . . . . .
the large-scale structure and function? Is it possible to do the opposite? In what scenario? Stal'e Of WaShlngton, Slnce the adoptlon Of the NGSS M]"S, He]/'nandez chlang'es mn ﬁlﬁCthH;WCI’C madii You can give Studet.ltlj ail .
. . . . selection to choose from, or students can come up with their
Self-assessment checks: has been wor. kll’lg hard to redes 1gn her lessons to ahgn with a 3- own. You can determine the level of complexity or constraints
1. Have | used zooming in/out to reveal new shapes, connections between parts, or information D . . l S . k T d h . l . h . h ) ’
about what something is made of? imensional Science framework. Today she is planning on having her
2. Have | connected what | have revealed to an idea about the purpose or function of the . f . y p g g
2 students to begin exploring the following standard:
3. Have | considered whether examining structure at a smaller or larger scale will be more - -
helpful for explaining this phenomenon? Provide students with blank templates of
animal, plants, or human structures -
Feedback stems: - - 1 1 1 ) ’ . ’ [?-"f
1. You've given some great attention to zooming in [or out]. Now try zooming out [or in] to see HS LSI 2 Develop and usea mOdel tO 1lluStrate the 'hlerarChI.Cal zoom-in and choos‘e spemﬁc stru'ctures, 53 ;‘%'/@
what you nol‘icej from that perspective. ' Organlzatlon Of lnteractlng Systems that pr0V1de Spe(nﬁc functlons and have students infer the function of @\ | M ‘:‘f f.l
2. When you consider the shape or structure of the [organism/phenomenon] at a small/large those structures based on their pI‘iOI‘ 4 ,:%5% W &
scale, remember to also think about how that shape might relate to the way it functions. 1 1 1 1 . I e
3. Remember to match the relationship between large-scale structures/small-scale structures Wlthln multlcellular Organlsms knOWIGdge' You can determine the level @”-ﬁp ﬁ“ N
with their respective function of complexity and ask additional mA -
4. |appreciate how you give your reasons for using zoom-in/out when explaining structures and . . ‘
. ; . . . questions for students to provide /\
function of [the organism/phenomenon]. . . e >
5. You have shown some great practices of zooming in and out. Have you ever noticed which Her Students have]uStﬁnlShed a lesson abOut hOW CellS pe]/-'form llfe explanations or for critical thinking
one you would like to go with first when explaining an [organism/phenomenon]? Why? funClZOI’ZS and Nnow Wlll begll’l a lesson fOCuSlI’lg on dlff'erences between regarding structure and function. An @\r‘}? ;z:‘_@
Go to Modeling Exercises the st p Jd f 4 f IIs to i f tudents’ und tandi f example template of skeletal joints with B >
e structure and function of cells to inform students' understanding o Zoom-ins is pictured to the right,
Back to Zoom In/Out Back to Structure & Function hie]/'archical l’issue Organization.
Back to the Visual Library
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