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STUDY CONTEXT 5D ASSESSMENT COURSE AND TOOLS RESEARCH QUESTIONS

One-third of American public schools are rural and one in five students . N
attends a rural school (Williams, 2010). Rural environments provide rich and Sessions 1-3: What does 5D teaching look like? 1. How do rural science teachers frame the problems and opportunities of
varied opportunities for engaging students in locally-relevant, community new standards implementation? What material and temporal
driven science (Avery, 2013; Zimmerman & Weible, 2016). And yet, rural e What s our vision for meaningful science constraints in teachers’ work contexts should be reflected in the design
teachers are likely to receive professional development workshops and learning and performance, and how do we B VR ST D k

: Assessment

- - - : : : of an online course to support their professional learning?
coaching—particularly in student-centered modes of instruction—than their support it? 2 i AL . 2. How can teachers’ participation in the online course lead to changes in
urban and suburban counterparts (Banilower et al., 2018). e Instruction

e What does 5D science learning and 0 Tms e, Ve . _ - teachers' vision for teaching and instructional practice and student
performance look like in the classroom? S SRR e | e outcomes?

3. What s the impact of the online course on teachers and grades 6-12
students, as compared to the impact of the face-to-face professional
learning workshop series?

Our project goal involved supporting rural secondary science teachers in
adopting a 5-dimensional (5D) vision for meaningful science learning and
performance that involves students using disciplinary core ideas, science
and engineering practices, and crosscutting concepts to explain phenomena sw—fog .\
or solve design problems that are important to students and their : ' Knowers, Doers, and Users of Science

communities. | | ool
e What guidance do the standards provide for DATA

Complete Steps 1, 2, and 3 for each dimension-Dcl, SEP, and CCC to gain a deeper understanding of what it looks like for

designing grade band-appropriate 5D

ﬁ You can copy/paste from these documents for each dimension. DCI

instruction and assessment opportunities? e Progressions £5,15. 25, 15, 52 Proreson, CCProgression Student and Community Interest Our final sample included 23 treatment and 33 control teachers from 13

i utarar:Evpeaa o o e o s oot e s hged Inventory
s in matter that

Science and
engineering
practices

at is food. Exampies of systems could include organisms, 6cosystems, and the Earth | [Assessment

by plants into mal ¢ 2
Boundary: Assessment does not include molecular explanations | C. Essential Unpacking

O G 'a d e- b an d anda |yS i S Of ta rgete d - = S i Complete Steps 4, &5 for the elements of each dimension-bcl, SEP, and CCC to gain a deeper understanding of what student plvonniiagl seriuionin ol i ety St Heiad et State S. Te aC h ers e nga ge d | N 2 5 h ours Of p rOfe SS | ONa I I earn | N g S p Fea d

performance should look and sound like.

Interest dimensions = == i P —————— S - across 3 months. We are relying on a number of data sources to study the

o Identify the targeted DCI(s).

L] L]
O E S S e n t I a | U n p a C k I n g i - e Copy and paste all element(s) for the ta'rgeted DQ(S). ) . ’ .
s . | e i s Impact and teachers’ learning processes:

Interviews

Artifacts from the course

Teacher surveys of vision and instructional practice

Videos of classroom practice

Rubrics to assess the alignment of educators’ tasks with 5D vision

—— [Target DCI (e.g. LS1)]

[Component Idea (e.g. LS1.A)]

k2 | - |

|dentity

Sessions 4-6: How can we use phenomena to frame instruction and assessment?

W h a t C r i t e r i a C a n W e u S e W h e n C h O O S i n g Brainstorm at least three candidate phenomena that will address the targeted 3D understandings and engage v[istep 2: Evaluate alignment of the phenomenon with target DCls

student interest. Add more rows as necessary. Use this step to assess how well the explanation of the proposed phenomenon

M E L I N E p h e n O m e n a tO d eve I O p a n d a S S e S S St u d e n t What are some specific phenomena | What question(s) might students ask Why might your students ask these D‘:"r::’::: t(:g question” for the assessment that invites students to d

that require these ideas to explain? | about the phenomena? What's puzzling? | questions? What cultural assets might

L] . PP PP prpepl hala o ba ba OPA—O ha acoan b ana hara io na analieal
l I n d e rst a n d I n 7 Describe the phenomena below in a What might students want to figure out? | motivate these questions? SAAAL L& N Ay SRl Al e E SECALULE L
. sentence or two. Sara’s thinking: Students being able to make a connection to plants in the ocean ecosystem could present a barrier for students unfamiliar

with the ocean. Students needed to see the plants to make this connection and better address the DCI through direct observations

(VJ H d h h f t d t 1. Some food scraps added to a What food scraps disappear? Are they | Students may not be familiar with a Without being able to make an observation of the plants in the ocean, it was unlikely that all students would bring this DCI understanding to
Q OW O We C O O S e p e n O I I I e n a O r S u e n S worm bin disappear in a matter | a special kind of worm? How many worm bin so they will wonder about the task.

of days and some stay for a long | days? the worms and the types of food Where does all the matter that makes up a blue whale come from and where does it go when the whale dies?
Q} k to d eve I O p a n d d e l I I O n St ra t e t h e ta rg ete d D C I alle: 7T s What key observations will students How can the target DCI element(s) be used DCI Element(s)
@ £ l need to notice and explain? to explain these observations? Copy the targeted DCI element(s) here. Highlight the components of
@ @ S the DCI that are used to explain the observations.
@ (S E P a n d C C C) e I e l I l e n tS? 5 A When a blue whale dies, it sinks to the | The whale decomposes over time at the
8 / ey . . bottom of the ocean and parts of it bottom of the ocean.
0 0, '._‘;, 18I\ ™ disappear over a long time (50 years) Organisms are related in food webs in which some
CO C’) H OW d O We C h O O S e a n d u S e d a ta O r o ae) R until nothing remains. animals eat plants for food and other animals eat the
o L y 6 €2 - ) ) animals that eat plants.
. . . Ther'e' are many types of organisms Food webs s.how us hov'J organisms in Some organisms, such as fungi and bacteria, break
f D k f that live at the bottom of the ocean. ecosystems interact with one another so down dead organisms (both plants or plants parts and
I n O I I l a t I O n to S u p p O rt S e n S e l I l a I n g O httpas/furww.flckr.com/photos/ oregenatateunlversity/e They are also able to survive there they all get the food they need to survive. animals) and therefore operate as “decomposers.”
f A f ? iz and get what they need). Decomposition eventually restores (recycles) some
2. At the bottom of the ocean a What eats a blue whale at the bottom | Students may not be familiar with We see lots of different types of materials back to the soil.
A I d : . g p h e n O l I l e n a ? massive blue whale becomes of the ocean? How big is a blue whale? | blue whales or the ocean yet they organisms on the whale. Tyhr:’ey D Ohl;ganlsms °‘:" suwlz only in environments in which
. Ana yses a n Dlssem| n athn nothing but bones. How does a whale get so big? are curious about them. always the same ones over time. " lr'p'urtlc'u T | — mgt. A Tfulthy gcosystem
I nco rpo rate Ana IySIS Of . . . is one in which multip et specues'of |fFerfant types are
Red eSi n Of Expe r' m e nta I FI n d l ngs Sara’s Thinking: BUT focusing just on what happens at the bottom of the ocean doesn't each ab!e to meet.them needs in a'relahvely stable
g h get us to connections with how all matter in a food web originates from plants. web of life. Newly introduced species can damage the
Feed ba C k TeaC e § balance of an ecosystem.
2'd ax P L . e ’ =~ Blue whales are huge, but how does it
| ntoto mie E}perl en CéQata - S e get all of the matter if it only eats Matter cycles between the air and soil and amon
~ 5 - \%"\ K very tiny keill! lants, animals, and microbes as these organisms live
l‘ - D eS AV and die.
N — 7 = m - = O\ng ¥ Krill eat even tinier phytoplankton. nd release waste matter (gas, liquid, or
H Or\g https://upload. wikimedia.org/wikipedia/commons/0/08/MBNMS_Wha nment.
CO'Ada ptatl On h le_Fall_at_Davidson_Seamount_%2849639154888%29.jog

Team Course Experimental Resea“C
Meetings Pilot Study Course What's the story of our assessment?

o Highlight how students will use data or
information to make sense of big question. "
A. Scenario is presented as puzzling/intriguing/uncertain and it's clear that there is something to figure out. |mp|’ove the quallty Of taSkS they develop,

I I o U S e AS S e S S m e nt S C e n a ri O C h e C kI i St to Reﬂec.t: What's puzzling? Tl — P i :heasi:ea;ioosreti Ztsuic:)ennts up for success in explaining the phenomenon or solving the problem through
Designing for Rural Teachers . Lt el = g 35 entemting e
check 5D alignment : :

What Obselvations What quesFion are we try""g Addltlonal sets C. :::;:;Z its;s::ﬁlcaiie:::.{erisccr;‘:(;::;e the task (multiple prompts with a range of complexity are needed for -
arewe haVi“S - \ to flgure OUt? Of questlons D. When approp:at'e, the scenario is chunked throughout the task to allow students to respond to the TOO|S and Mate“als Ob ed I t cti
W d 8 7 | . h o C | d d h | d f ‘studentséxpléin? What“stheb‘lg related prompts in smaller segments. qr s {» A [) S l(l [“ o "T 5 qk - serv n era ons
i 5 E. Scenario uses as many words as needed, no more. 2 3 3 L - - r .
e surveye rural scilence teachers in Colorado an e OCUS groups question we're [ | SEB Taclk Farmate Teachers notice features of
E & s = - N O g ol )

with 18 to learn about their perspectives, prior experiences, concerns, and | st T ————————

B. If data are used, the scenario presents real/well-crafted data that are grade-appropriate. ). (_\ e e . ta S ks
CCC Prompts
1]

Task Scenario Checklist

Assessment Storyline h % =

B e High Level Conjecture:
Scenario Parts for Sensemaking ooy g e e =upporecidesign of - J asks Using too’s anclieedback

observationsrelatedtoaspeclﬁchurricanera’fljtertf.;n"hurricane in general) Can Shift teaCherS’ ViSionS for SCience teaChing and

. . . . . HbWa're;We@é;_k_mg_ | 4 — What question are we trying - Additional sets & Scanarinlé sciencal scarath.
interests. Overall, rural science teachers in Colorado reported using rich hescobsenaions_f o gure out of questions Sample Exit Tickets lleaciers follow process for
; . oo . el . . SR Reflect: Do students need Description of 3D Description of e e s s S e designing tasks
practices for engaging students’ interests and identities in the pursuit of touse nformaton/data sensemaking 30 sensemaking i s e o iy Science Task Screener Teachers' Vision for 5D

Scenario is comprehensible to a wide range of students at grade-level (this includes text considerations Te a C he rS a p p ro pri a te t00| S to
ccess e

high-quality engagement, and they expressed a need for more o ““‘“”“S"""‘\"”“’”"”’ e design tasks {i| Teaching Aligns with

- . . g . . . . descriptions)thatsupportstudentsen.se-making. ' Task Sth ctures
science-specific professional learning and materials distribution. In Framework
particular, teachers desired : } Deciohingahs prpvide feedback using shared J,

1) a deeper, more nuanced understanding of the standards, Giving/Receiving Feedback critena Teachers Shift Teaching to

2) an introduction to a structure for creating 5D assessments, and . fna? Testing o Revising laic Artifact Qualities (in ess More 5D
. . . ! 7-10: H d progress)
3) opportunities for support and collaboration with others when Sessions 7-10: How can we eveo and use tasks to assess student understandlng. 0og

Participant Structures Anchored in a Phenomenon T
d e S Ig n I n g a S S e S S m e n tS * o H OW d O We W r i te p rO m pts t h a t C re a te N step 6: Brainstorm prompts to support 3D sensemaking M Regardless of which option you choose, ensure that you are using language of the framework to identify your “look fors” or describe DeS|g nel’, Peer ReVIewer |ntegrateS 3D TeaChe's Regl“ar'y Use

v The purpose of this step is to think about how we will support students in using the 3Ds to answer the components of the ideal responses. See example below of how prompts from the Whale Fall Assessment align with the targeted

O p p O rt u n iti e S fo r St u d e n tS to m e a n i n gfu I Iy the question framing each part of the storyline and answer the big question. elemeits; Note the inclusion of assessed elemaits that o beyond those targeted In the stafidards (5-L52:1), Interprete r, ReVisel’ AI Ig ned to pefforma nce /V H'gh-Qua“ty 5D

Through our design studies, we recognized the need to: use the 3Ds for sensemaking? e ol e el
< , . g:;:ﬁ‘}:;?:::;uemwsfmmmg o the % DG, and (G5 elements) gr‘;;he[ ';:Z‘;I’f;st O‘Zui;‘;';o:rd;‘:r': ment and Tosk The fo'od of almost any' kind of animjal can' be traced b'ack to plants. . ‘ X Discu rSiVG Practices
1 ) More eXpl ICItIy Su pport teaCherS u ndersta nd I ng Of the SDS a nd What PY HOW Ca n We ma ke Sense Of Wh at Students part of the assessment (from Step 5). Organisms are related in food webs in which some animals eat plants for food and other animals eat the animals that eat x|x Intel’eStS and IdentltleS related

plants.
to core content

(e.g., hyperlinks or footnotes to definitions, explanatipns, illustrations, previous coverage, translations) in 5 Re Se a rC h e rS a n d te a C h e rs
ways that promote connection to the learners’ experience and prior knowledge. An a | yZI n g T a S kS

E. There are explicit links between information provided in text and any accompanying representation of
that information in illustrations, equations, charts, or diagrams.

Part | What does a blue whale eat | Students need to use images (whale, krill, Develop a model that shows how the matter

they look like at targeted grade band have learned using a 5D assessment? ¢ (et i Fsrimb it ol B el e ek e e e

eat phytoplankton.

Using analysis to generate
criteria for quality

Decomposition eventually restores (recycles) some materials back to the soil.

2) EX p | i C itly t h re a d St u d e nt i n te re St’ i d e n t i ty’ a n d a C C e S S i b i | ity h ro u g h O ut O C h O O S e O pti O n S fo r p rovi d i n g 3 D fe e d b a C k Students need to use their understanding that plants g:fwy:,u:t;nﬁe;ﬁfﬂzfg ::s:eudk.);i?l :I:;le Organisms can survive only in environments in which their particular needs are met.

get matter from the air and information about how the | matter originally come from that makes up the A healthy ecosystem is one in which multiple species of different types are each able to meet their needs in a relatively stable

organisms interact in order to make a model or explain | larger adult whale? : :
web of life. Newlyintreduced speciescan-darmage-the balance ofan-ecosyster:

t h how all the matter that makes up the whale travels
e C O u rS e . W h at Ca n We I e a r n fro m O u r St u d e n t WO r k? SR e e D | I D INEN Matter cycles between the air and soil and among plants, animals, and microbes as these organisms live and die.

]
! How much waste comes from Studenfs describe matter that leaves the whale and What are some ways that matter can I(.eave the Organisms obitain gases, and water, from the envifonment; and release waste matter (gas; liquid; or soikd) backinto the
a whale? What happens to where it might go in the ocean ecosystem. whale and where does that matter go in the i
that waste? ocean ecosystem? You can explain your environment.
think awi
u

sensemaking ey e '::.:J:ﬁ:e;::c;:s::hﬁ::i?.:m' @
4) Identify accessible, illustrative assessment examples to illustrate Aoyt can o s o s cmponrs ol s bit.ly/5DProjectinfo
design process Elﬁﬂ@ 5Dassessment@bscs.org

expressed in these materials are those of the authors and do not necessarily reflect the views of the National Science Foundation.

This project is funded by the National Science Foundation, grant #2010086. Any opinions, findings and conclusions or recommendations .
Boulder

SCIENCE LEARNING




