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Program Goals

Increase achievement for all students
through customized instruction

* Develop a model for customizing
Instruction using digital libraries

= Embed model in mainstream classroom
practice

= Measure impact on teaching and learning
= Scale-up across districts and curricula

NSDL



Curriculum Customization Service

= Supports teachers to mix and match materials
= Customize instruction for diverse learners
» Engage digital learners
= Meet district and state learning goals

= Provide integrated access to materials teachers
need and use

= Support professional development and collegiality
through sharing of materials, pedagogy, practice

NSDL




Curriculum Customization

Service

Transforms print materials into interactive, self-directed curriculum guides

Unit 1: Understanding Yo
» Bedrock Geology

Unitz of Study » Unit 1: Understanding “our Enviranment: Bedrack Geology
|

Bedrock Geology

Big liea

Key Concepts

a. Geologic Maps

Gealogic maps show the surface gealogy of an
area, regiaon or & larger land area. They are
canstructed using a variety of methods and
contain generalizations.

o Activity 20 lgneous Rocks and the Gealogic
Hiztory of Y'our Community

il. Ferces and Faults

Faorces inside the Earth can create folds or faults
over tirme. Different types of faults (reverse,
nartmal and strike-slind are formed by different
forces (compression, tension ar shearing).

o Activity 5 Structural Geology and Yaour
Community+

« Activity 3 Metamarphic Rocks 8
Cammunity
o Activity 4. Rock Lnits and Your

mmunity®

b. Rock Types

There are three types of rocks:
igneous and metamorphic and t
explaing the relationships that ca
them.

ur hetween

Concept-focused

Student Activities and | o
Instructional Support + Yoo
Materials =
District scope and .
sequence information | -
Educational Standards
Interactive digital library
resources for [pYBmId4
differentiation S
Collections of

“My Stuff” and

“Shared Stuﬁ:n EarthComim

Activities

Activity 5 +

 Activity 1. Sedimentary Rocks and the

Forces and Faults

Education
Standards

Interactive
Fesources

e, Land Use & Geoloqgy

Different regions in the United States have
different land uses hased on the underlying
gealogy.
o Activity 1: Sedimentary Rocks and the
Seologic Histary of Your Community
o Activity 7. Geology of the United States®

by Sttt for

thiz Concept thiz Concept

Shared Stuff for



Program History

» Partners: NSF, Denver Public Schools, It's About Time
Publishing, National Science Digital Library

= Developed CCS model through participatory design process
with DPS teachers

= Demonstrate feasibility for middle and high school Earth
science: Pilot Study in Fall 2008 —10 teachers,10 weeks

= Measured impact in District-wide Field Trial in 2009/2010 —
124 teachers, academic year

= Now — scaling up to new districts and curriculum
= Douglas County (CO), St. Vrain (CO), Mapleton (CO), Davis (Utah)
= Middle school physical science, comPADRE

NSDL



Curriculum Customization
Service: Demo

@_; Plate Tectonics = Plate Boundaries - Mozilla Firefox
File Edit View History Bookmarks Diige Tools Help

Unit 2: Earth's Dynamic Geosphere

Plate Tectonics

Plate Tectonics is the result of matter and energy flow in the Earth which causes specific
topography.

(===

Welcome tammy | Logout | Home

types of plate
boundaries, divergent,
convergent and
transform. Convergent is
further classified as
ocean-ocean, ocean-
continent and continent-
continent.

d. Earth's Layers
e. Plate Motion

f. Interactions of Plates

g. Wegener Hypothesis

Volcances | Plate Tectonics Earthquakes

Units of Study > Unit 2: Earth’s Dynamic Geosphere: Plate Tectonics > Plate Boundaries
Key Concepts Plate Boundaries
a. GPS Technology EarthComm Interactive Education Lesson
. Activities Resources Standards Plans =
c. Plate Boundaries Top Images / - Addifional  Working With

o . Animations i
There are three main Picks: 4 Visuals Activities Data

Tectonic Plates and Plate Boundaries
http:/fwww teachersdomain.org/resource/ess05.sci.ess earthsys.boundari...

Computer activity Continents were once thought to be static, locked tight in their positions in Earth's

crust. Similarities between distant coastlines, such as those on opposite sides of the

Atlantic, were thought to be the work of a scientist’s overactive imagination, or, if real,

lap the result of erosion on a massive scale. This interactive feature shows 11 tectonic
plates and their names, the continents that occupy them, and the types of boundaries
between them.

Scientific ilustration

Exploring Earth: Visualization of Plate Boundary Processes
http:/fwww.classzone com/books/earth_sciencefterc/content/visualizatio. ..

Scientific visualization  These visualizations are animations of processes that occur along plate boundaries.
The animations show plate interactions at transform boundaries, convergent boundaries
and divergent boundaries.
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Concept-focused planning tool

Unlt 1 : Understanding Y'DL"' En"u"ir'l:]'nment Lynne CDrawis (lynne’) | Logout | by profile | Find people | Dnits of Stud
Bedrock Geology

The geologic history of the Earth is determined by Earth Science principles such as differing rocks and sediments in
differant locations, farces inside the Earth and basic geologic principles.

Bedrock Geology
Units of Study = Unit 1: Understanding ' our Environtnent: Bedrock Geolodgy » Forces and Faults View All Stuff
Key Concepts Forces and Faults
a. Geolodic Maps EarthiCamm Interactive Education by Stuff for  Shared Stuff for
Activities Rezources Standards this Concept this Concept
h. Eock Types
Activity S +

. Interpretation Principles I_ I_ |_ l_
d. Forces and Faults Beirock Geology: Activity 5: Structural Geology and Your Communi HC W' l| E 5 [ UE U[ﬂl GEU“
hitp-ces.dis.ucar eduidpsiprotectediatthedrock geologych SEKGINSIEELII RIS

Forces inside the Earth _

can create folds or Elassroom activity  Students use craft clay to model how a real fold looks inmap

faults overtime. wignw and in cross-section view. Students use foarm blocks to 2
Different types of faults model faults and determine the direction of forces needed to
(reverse, normal and E> cause normal faults, reverse faults, and strike-slip faults.
strike-slip) are formed students interpret 3 simple map and cross section that contains

by different forces folds and faults. ||
(compression, tension Keywords from Denver Public Schools: fault, fold, compression,

or shearing). tension, shear

+ essential learning: must grade
From: Its About Time

e. Land Use & Geology

My Stuff for this Activity

Shared Stuff for this Activity

Key Concepts for this Activity (1)
Instructional Support Materials (5}
Teaching Tips (T}

Student Conceptions (1)
Embedded Assessiments (5)

Goals Think about It

n this activity you will Marble is metamorphos
ncarly horizontal layers

* What would happen i



DPS Implementation
Guide - online

Colorado = Science = Grades 9 - 12

Denver Public Schools

Grase 9 Earth Science Curriculum May

. Standard 4: Earth and Space Science: Students kng
i — | Earth's systems and the structure and dynamics of

Unit 1; Understanding Your Environment Meteoralogy, Astronormy, Oceanography)
Bedrock Geology

The geologic histary ofthe Earth is determined by Earth Science principles
different locations, forces inside the Earh and basic geologic pringiples.

o Key Conce ptS and Units of Study » Unt 1: Understanding “our Environment: Bedrock Geal
standards

its of Study

4.1 the Earth's interior has a composition and =

4 6. evidence is used (for example: fossils, rock
Earth has changed or remained constant over sk
Helen's' eruption, Pangaea, and geolagic time)
v » FOrces ang Fauts e All Stuff

Geology

Key Concepts Forces and Faults

a. Geologic Maps EarthComm Interactive Education hared Stuff for
o KeyWO rds fro m Activities Resources this Concept
h. Bock Types
D P S . m— Dctivity 5 +
. Interpretation Principles

Fage: U329

d. Forces and Faults Bedrock Geology: Activity 5: Structural Geology and Your Community
. Humber of periads: 2

hitpeifces. dis.ucar.edufdpsiprotectediiatthedrock geclogychapdifec u2...

e Page number from

Forces inside the Earh

student text

Pacing guidance

Essential learning

indicator

+ Must grade

* May skip

can create folds ar
faults ower time.
Different types of faulis
{reverse, normal and
strike-slipd are formed
by different forces
[compression, tension
ar shearing).

Claszroom activity  Students use craft clay to maodel how a real fold looks in map
viewy and in cross-section view. Students use foam blocks to
model faults and determine the direction of forces needed to
cause narmal faults, reverse faults, and strike-slip faults.
Students interpret a simple map and cross section that contains
folds and faults.

kevwards from Demver Public Schools: fadlt, fold, compression,
tension, shear

3

e Land Lse & Geology

| + gssential learning: must grade |

From: It's About Time

Iy Stuff for this Activity

Shared Stuff for this Activity

Hey Concepts for this Activity (1)
Instructional Support Materials (51
Teaching Tips {7}

Student Conceptions {1}
Embedded Assessiments (5}




Teacher’'s Guide is built-in

Unlt 1 C Understanding YDUI‘ En‘u’irﬂ'nment Lynne Dawis (lynnel | Logout | by prafile | Find people | Units of Stud
Bedrock Geology
The geologic history of the Earth is determined by Earth Science principles such as differing rocks and sediments in

different locations, forces inside the Earth and basic geologic principles. Bedrock Geology
Units of Study = Unit 1. Understanding Y our Environment: Bedrock Geolagy » Forces and Faults View All Stuff
Key Concepts Forces and Faults

a. Geolodic Maps EarthiCamm Irteractive Education My Stuff for Shared Stuff for

b Bock Tvnes Activities Resources Standards thiz Concept thiz Concept

= — Activity 5 +
c. Interpretation Principles
d. Forces and Faults Bedrock Geology: Activity 5: Structural Geology and Your Community F*as;F-j: uza
hitpeirccs.dis.ucaredwdpsiprotectediattbedrock geologychap0lie: u2.. Mumber of periods: 2

Faorces inside the Earth o .

can create folds or Classroom activity  Students use craft clay to model howe a real fold looks in map

faults over tirme. vieww and in cross-section view. Students use foam blocks to 2t L e -
Different types of faults muodel faults and determine the direction of forces needed to =

freverse, normal and cause normal faults, reverse faults, and strike-slip faults. s AR
strike-slip) are formed Students interpret a simple map and cross section that contains o e

by different forces falds and faults. 3

(compression, tension keswords fram Denver Public Schools: fault, fold, compression,

or shearing). tension, shear

a. Land Use & Geology + essential learning: must grade

From: Itz About Time

Key Concepts for this Activity {1}
Instructional Support Materials {5}
Teaching Tips {7}

Student Conceptions (1)

Hey Concepts for this Activity (1}
Instructional Support Materials {5)
Teaching Tips (7T)

Student Conceptions {1}
Embedded Assessiments {5}

\

Embedded Assessments {5




Key Concepts

Embedded e

Forces and Faults

EarthiComim Interactive Education hdy Stuff far Sharad St
Activities Resaurces Standards thiz Concept this Conc
Activity 5 +

c. Interpretation Principles

AS S e S S m e n tS il. Forces and Faults

can create folds ar
faults owver time.
Different tvpes of faults
(reverse, normal and
strike-slip) are formed
by different forces
[(compression, tension
ar shearing).

e. Land Use & Geology

Forces inside the Earth

Bedrock Geology: Activity 5: Structural Geology and Your Community
hitp:ices. dls. ucar edu/dpsiprotectedlfiatibedrock geclogychaplllec .

Classroom activity  Students use craft clay to model how a real fold look:
viewy and in cross-section view. Students use foam b
model faults and determine the direction of forces ne
cause normal faults, reverse faults, and strike-slip fa
Students interpret a simple map and cross section t
folds and faults.

Keywards frorm Denver Public Schools: fault, fold, cor
tension, shear

+ essential learning: must arade
From: Its About Time

Iy Stuff for this Activity

Bedrock Gealogy Activity 5: Investigate Part C 1c

&) Were the faults produced by compression (pushing forces), tension (pulling forces), or shear
isideways forces) in the rack layers? Explain.

Answer

EarICnmm: [ts About Time, Inc. American Gealogical Institute

Shar ed Stuff for this Activity

Hey Concepts for this Activty (1)
Instructicnal Support Materials (5)
Teaching Tips (7}

[ jons (1

Embedded Assessments (5 I

+ .

ANSwar

There are twia faults. The fault on the leftwas produced by pulling forces. tis a
hormal fault and cannat be created by compression. The fault on the right was
formed by pushing forces. itis a reverse fault and cannot be created by tension ar
pulling.




Interactive Resources to enhance
Instruction and support differentiation

Unit "I . Undergtanding YDL"- En\‘rlrﬂnment Lynne Davis(lvnne) | Logout | My profile | Find people | Units of Stody
Bedrock Geology

The geologic history of the Earth is determined by Earth Science principles such as differing rocks and sediments in
different locations, forces inside the Earth and basic geologic principles.

Bedrock Geology
Units of Study » Unit 1: Understanding Y our Environment: Bedrock Geolooy » Forces and Faults View All Stuff
Key Concepts Forces and Faults
a. Geologic Maps EarthiCamm Irteractive Education Wy Stuff for  Shared Stuff for

Activities Reszaurces Stanclardz thiz Concept thiz Concept
b. Eock Types
Top Images ! . [Fgquirsy With

¢. Interpretation Principles Ficks (4) Visuals Animations Data

i. Ferces and Faults Forces in the Earth

Farces inside the Earth httperscign.jpl.nasa.gowlearn/plates. htm Zave
can create folds or
faults avertime.

Claszroom activity This page discusses the three main forces (compression, tension, and shear that

Different types of faults Scientific drive deformation within the Earth. Students can click on an animation to see
(reverse nErmaI and wisualization illustrations of each tvpe. Links to a glossary are embedded in the text.
StrikE-SHIF]:I are formed Reference From: DLESE Community Collection (DCC)

by different forces Fating:

(compressian, tension

ar shearing). Sawed by 0 users

g. Land Use & Gealogy

Fauhs

http:iscign.jpl.nasa.govlearn/plates him SEE
Glossany This site explains the three types of faults that result from plate movement. Animated
Faferenoe diagrams are used to demonstrate strike-slip faults, normal faults, and reverse faults.




My Stuff and Shared Stuff:
Ability to Save, Upload, and Share

Units of Study = Unit 1: Understanding Y our Environment: Bedrock Geolo

Key Concepts
a. Geolodic Maps

b BEock Tyno

# Forces and Faultz

Forces and Faults

c. Interpretation Principles

EarthiZomm Irteractive Education hdwy Stuff for Shared Stuff for
Activities Resources Standards this Concept this Concept
Activity 5 +

. Forces and Faults

Forces inside the Earth
can create folds or
faults aver tirme.
Different types of faults
(reverse, normal and
strike-slip) are formed
by different forces
(compression, tension
ar shearing).

e. Land llse & Gealogy

Bedrock Geology: Activity 5: Structural Geology and Your Comimunity
hitpeiices dis.ucar.edu/dpsiprotectediiatthedrock gealogwiehapdlfec uld...

Classroom activity  Students use craft clay to model how a real fold looks in map
view and in cross-section view. Students use foam blocks ta
muodel faults and determine the direction of forces needed to
cause normal faults, reverse faults, and strike-slip faults.
Students interpret a simple map and cross section that contains
folds and faulis.

leywards from Denver Public Schools: foul,
tension, shear

+ assential learning: must grade
From: It's sbout Time

:
RIS

My Studf Tor this Activity I

| All resources - | Search

Fault Motion

Resources 1 -1 outof1

Fault Motion
httperfwennaivis wwashington. e dulgifsianinm

Seientific illustration  This collection of animations provide}
intended for simple demanstrations.
reverse), strike-slip faults, and ohlig
From: DLESE Community Collection (DCC

Rating:

Saved by 2 users

View All Stuff

Fage: U 3=9
Humber of periods: 2

introduction membars programs

publications  earlbwuakes

sile map  contact search

seismic monilor data soltware

These animations are very elementary examples of fault motion
demonstrations. For more about faults see the NOAA slide show
rich source of images and textual information.

1] DIP-SLIP FAULTS
a) Normal Fault

In a normal fault, the &
maoves down relative tc
fault, This fault motion

Tags=:

ELA (2) Ay notes:

At grade 9022 . . . .

515 min. (2] Good basic animation, simple buty
e Mare) by tags: ELA, IRIS

iZrade fit: At grade 9
Time required: 5-15 min.

Shared Stuff for this Activity
Hey Concepts for this Activity (1)
Instructional Support Materials {5}




Technical underpinnings

= NSDL EduPak tools
* NSDL Collection System (NCS)
» Digital Discovery System (DDS)
* NSDL learning resources

= Service Oriented Architecture
= Web services used to implement the CCS

NSDL



Curriculum Customization Logic Model

Nat’l Need and
Prior Research

Inputs

CCS
Intervention

Anticipated
Outcomes

Impacts

Effective instruction
builds on learners’
current knowledge
and background

High quality DL
resources aligned to
learning goals and
curriculum

Classrooms are
becomingincreasingly
diverse

Large differences in
teachers’ abilities to
tailor instruction to

learner needs

DL technologies
enabling scalable
access, use, and
sharing

Learning Goals

integrate:

¢ Core curriculum

¢ DL resources

e Assessments

e Common student
conceptions

¢ User-contributed
content

Extensive and
purposeful planning is
a hallmark of effective
teaching

School Districts:

e Curriculum
Guides

® Teacher PD
processes and
incentives

¢ Technical
infrastructure

CCS supports
instructional planning,
customization, and
professional learning

District PD incentives
encourage CCS use
and customization,
and recognize
contributions / sharing

Teachers customize instruction to

meet learner needs and to
improve learner engagement

Teachers integrate DL resources
into their instruction with greater

confidence and frequency

Teachers share customizations
and other contributions online

Teachers use the CCS to support
their own professional learning in
informal and formal settings

Customizations support curricular
coherence and use high quality DL
resources

Increases in student
learning

Customization is
widespread and
instruction is
improved

Use of the CCS for
ongoing professional
learning is
widespread

Teachers develop
improved skills and
knowledge for
making
pedagogically sound
customizations




2009/2010 Denver Field Trial

= All middle and high school Earth
science teachers (n = 124)

= [nitial training session (101 teachers)

* |ncentives: projector, standard district
nourly compensation for initial training
session and evaluation activities

» Research team contact: bi-weekly
community updates and support emaill

NSDL




Mixed Methods Research Design

Teacher Usage, Attitudes, and Behaviors

= Demographic data = Adoption interviews*
» Usage instrumentation* * Classroom Observations

» Series of three surveys* = Artifact Analysis

Teacher Learning
= Cognitive interviews

Student Learning

= District-wide, student assessments administered by
DPS

NSDL



Three On-line Surveys

= September, December, May

= 80-84 respondents each time (overlap
n= 50)

= Multiple choice and free text

= Attitudes and beliefs regarding
educational technology In general, use
of CCS, customizing instruction

» Longitudinal analysis in progress — final
survey reused 24 items

NSDL



Adoption Rate — Fall 2009

84 out of 124 logged In

Web logs:
51% Adoption rate
(63 out of 124)

10 — 25 hours SETEEAVA DL 16

4 — 10 hours Moderate

Surveys:
57% Rely on CCS

1 — 4 hours '
Light 69% Use it frequently

Tossed Out |rregu|ar

NSDL




Usage and Adoption: Sept —June
# sessions per month

30% 27% 28%

25% -

20% -

15% -

10% -

5% -

0% -




Qualitative data: interviews and
classroom observations

Teachers report 2 main uses of the CCS:
*supplement or customize curriculum

“It [the CCS] is a space for me to save my materials on that won't be
erased...it’s a centralized location where | can find that extra material
that | know Is going to be, nine times out of ten, useful for me. It actually
has cut down on [my] random searching on the Internet. “

“Looking at the Shared Stuff uploaded by other users gives me ideas
about how | can present particular concepts in my classroom’.

NSDL



Customizing Instruction

= CCS has made it easier to use formative
assessments (84%)

» The CCS has helped me integrate interactive digital
resources, such as videos and animations, into my
Instruction with greater confidence and frequency
(84% of respondents agreed)

* The CCS has helped me to include more alternate
representations of science phenomena into my
teaching (88% of respondents agreed)

NSDL



Overall CCS Feature Usage

23995 total click actions logged

1732
Fall 09
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Interactive Resources

609
Fall 09
semester
294
218
I 4
Top Picks  Animation Visual Data

NSDL



What is being “saved” to My Stuff?
From where?

60%

50%

40%

30%
20%

10%

0%




Sharing Contributions Online

SharedStuff — very highly used area (usage logs)
* | look at SharedStuff for new ideas (96%)
= Ability to upload and share is very useful (84%)

» The CCS has resulted in DPS teachers sharing
resources with one another more than ever before

(48%)

I've learned that there are a variety of perspectives that
you can approach these [Earth science] concepts with,
and that my idea of how to teach [is] only one of many.
It's challenged me to see my learners from different
perspectives and respond accordingly.

NSDL



Support for Professional Learning

» The CCS has supported my own professional learning
about Earth science and how to teach it (80%)

» The CCS has increased my awareness of other
teachers' practices. (59%)

* The CCS has helped me become a more active
member of the DPS professional learning community
(50%)

= DPS, on their own, integrated the CCS into their
ongoing professional development ("New Users

Workshop?)

NSDL



Curricular Coherence

= CCS has made it easier for me to find interactive
resources that support the DPS key concepts
[for the Earth science curriculum] (90%)

= CCS has helped me teach
EarthComm/Investigating Earth Systems more
effectively. (78%)

= Artifact analysis will provide more specific
iInformation on this

NSDL



Cognitive Interviews

* Focused on teachers approaches to and

knowledge of pedagogical strategies in
science Instruction, differentiation and
customization, and science concepts.

= Two Interviews, 11 high school teachers,
early and late in the school year
= Analysis in progress
*= change over time with respect to shallow vs.
deep knowledge

= correlations to CCS use

NSDL



Teacher Knowledge:
Preliminary Results

= All teachers engage in more “deep” talk
overall:
» pedagogical strategies (p <.01)
= science knowledge (p < .07)

= However, teachers tend to increase their
talk about deep science knowledge by
interview 2 (p < .09).

* Teachers do not increase the depth with which
they talk about pedagogical strategies from
Interview 1 to 2 (p > .10)

NSDL



Barriers

= Adoption — Lack of Time and
Technology Support

= Use — Still a lot of iInformation to
process, sift through and organize
— we need improved ways to
manage MyStuff and SharedStuff

NSDL



Reflections

= Partnerships with districts, NSDL and
publishers key to supporting such a
comprehensive evaluation effort

* The CCS model is one model to put NSDL
resources in the hands of teachers during the
course of their daily work- it has to be
“freakishly easy”

= An example of utilizing “learning app ready”
collections

= |s it replicable?

NSDL



Many thanks to the CCS team !

= Kirsten Butcher = James Foster

* Lynne Davis = Keith Maull

= Katy Ginger = MG Saldivar

= Loretta Melhado = Natalie Harris

= Jonathan Ostwald = Kimberly Myers
= John Weatherley * Ashley Crockett
» Mike Wright Mazal

» DPS Advisory Board *® Adriana Lopez

NSDL



