Cyber-Enabled Earth Exploration (CE3):

Development of Materials for Middle School Earth Science Instruction The University of Montana

Primary Goal:
5, L 3
Create new inguiny-based, cyber-enabled instmaotional
materials for teaching mbddle-schaol students that will increass
students”
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Preliminary Findings:

Each chassroom implementation was preceded by data
coflection, ncluding an assessment of student content
knowledige, scientific reasoning ability, and “science identiny,
Pre-implementation Scores;

& The mean doone wad about 30% corrsol.

4 Performance generally increased fram 5th to Sth grade (Fig. 1),
& Performance increased with increasing science identity (Fig.2),
o Sedent’s reasening abdities increased with grade level (Rg.3).

' Key Elements of the Design:
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A Lesmang-lor-Use Design Framework (Edetson 2000 ) was uied 1o
promote engagement and motivation, and foster the development
al useful selence understandindgs that students can swooessiilly
access and apply in new contexts. The framewerk includes three
steps which wiork at multiple levels within the curtculum.

1o record observations, make calculations, and constrect sclentific
argumenis using clalms, evidence, and reasonkng (CER; McMedl and
Martim, 20100,

» iterirdnddngof the ke o icermar and det hinalogy o sy Students make a testable statement in response 1o % Most students had difficulty discussing evidence and
i— Teachers create a need for specihc ™ the quistion or profbilem posed, ﬂ ) describing thelr reasoning (Fig.3)
t:nl“ﬂpﬁﬂ']“ \ content understanding. =5 Figure 1
— 3} Students recognize the usefulress of EHI'dEn{_'E Students cutline the data that suppons their claim. g i
The intent of the CE3 spiral curviculum is to help students what they are learning and thus develop | T
kearn about plate tectonkcs In an active manner, as a sclentist maaniwgiul constructs for applying new EEII E
would, Uising thedr cvm observations, measurements, and valuable understandings. ; - Students provide a justifcation that shows how the S
calculations, and scientific reasoning abdlities, studants - evidenoe they selected supports thewr clalm B
embark on a Google Earth discowvery that culminates in an vy p— E .
understanding of the undedylng causal mechanisms of :
volconoes, earthquakes, and plate tectonics. [n contrast 1o Students barld new knowledge . :
most curricula addressing this content area, we beégin with structures that are anchoted 1o previous _ - R
volcances and end with plate tectonics. This i a deliberate Mierstancingt Google Earth ks used to convey content infarmation through
artempt 1o help students experience the process of discovery embedded multimedia, inchuding text, images, videna, animatians, =
that the scientific and Ly cammunitied have undertaken and GigaPans (high-definition, geo-referenced photographs), and as fanneie
threisgh the ages. That is, people’s first understandings of 2 a geospatial visualization tool, allowing students ta locate Figure 2
natural phenomena are based upon what they observe and gaographic features, make observations and measurements of those
experience at the Earth’s surface. These experiences foster 3. Students organize, connect, and features, and create thelr own representations to akd in data analysis i
curiosity about the essential nature of these events - how and Knowledge iy : g
wihy these things ane happening. Cver time, through IR T IOTCR KROWidGE SUCTLING:. o
concerted and cumulative obsenvations, advances in 3
technododgry, and new ways of thinking, we begin to build an J g
understanding of processes occurming beyond our immediate -
guprience. Uied in the cantext of CEY, this progréstion i also FHEREON T e g Fnnya E
meant 1o instill in students s sends of science being an ; e
angoing, dynamic pursuit. T <
Metacognitive Reflection: e
The CE3 curricubum consists of thres modubes with three T
investigations. At the end of each investigation, student Each investigation begins with "Talking Paints® 1o explose Figure 3 e
understanding is assessed by a “Challenge Activity” preconceplions and a classroom “story board” that is used 1o
record “our best thinking so far”. At the end of each investigation, T
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a summary discussion |s uwsed to halp students reflect on what
theey've beammed. They then update theér storyboand to record their

collective leaming,

Fogsil connechios drawn by sludendd 1o hel veudie poleageogrini

'Research Activity Flow Chart:
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Conduct 1| i
The CE3 Modules & Invesigations Generate Conduct " Analyze - Revise
Concept Teacher Classroom Tests Student Data Instructional
The materals mclude Google Earth-based activities, student Design Worksho The materials are being Pre and post assessment Materials v
“fald notebooks?, a teacher’s guide, challenge activities, and : 9 = tested by 10 Montana results are being - Tea:l'!rar'. have been very positive about the matesials and have
grading rubrics. They are all avallable to teachers and o T teachers with approw compiled collectively, by o WA v STEERTE K,
students at mjmnatichcuwtej_ The website also ﬂg) d tt H j 300 students in gl‘adEE e, ?’&d!‘. sex, mrd c ,d t 'FI l & Incneased 'Irl.'-.'lﬂ'nldlng of il:rﬂl'll:.f tﬂn::ﬂl‘.i-.'-l:mn -gr-]l:it' bands
provides a teachess’ toolbo, Including video tutorials, chat nou (=17} SIE 5 through 9. Teachers pre-implementation an lj'C na & Increpsed scaffolding of scientific reasoning,
and discussion forum, and research data collection tools Fﬂl:l.li Fnitl"l.ll'.‘tlﬂl‘lil arg prn\'idlng dﬂll:f' geoded 1o detsrmine the cl.lﬂ'll'.'l.lll.lm ety
Groups Matarials reflections on their impact of the curricubum Review ( I’EC'I' Contacts:
implementation of the on student learning, and
V! #h curriculum. We are also o kdpntify what W :ﬂlmlfwmm“ﬂ.gmﬂ*lﬂt;ﬂl il 5.:?-“'5”
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The CEZ project webidite.

Crreen blocks = CEF ream activifles; srange blocks = external imput.
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