Incorporating 3" party content
into online coursework

Darla R. Smith, PhD Rebekah Nix, PhD Rose Herber, MA
Christine Moseley, PhD




Incorporating 3" party content into...

A 3 AKIN 5361:

Biomechanical Basis of Sport

‘f'} !a‘: i

Darla R. Smith, Ph.D.

darsmith@utep.edu




» Kinesiology Online Collaborative
» 6 Campuses

» Our Courses = Your Courses

» Our Faculty = Your Faculty

» 15t Courses — Fall 2000




» 15t offered — Spring 2001
» O total offerings
» Minor changes

» Textbook revisions

» Assignments (new, revised)
» Course shell

» Need — more than a facelift
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NROC Physicsy mmp Biomechanics

» Video C’D

el
» PDF — additional content

» Sample math

» Sample labs




» Did you watch the videos?

» 10/15 responded (4 all, 4 most, 2 some)

» “l would watch the videos to get another perspective of how
the information was presented. | believe the videos help get
the brain stimulated for applying the information in the
discussion assignments.”

» Did you download to MP3 or MP4?

» 10/15 NO

» But.... “l did not have the need to download because | did
not coach anything this spring. If | had taken this class at
any other time, | would have downloaded them. This is a
huge plus because bus rides in this area are hours long and
class access is paramount to people like me out here in the
sticks, where Internet service can go down for days at a
time.”




» Did you read the PDF files?
» 2 all, 6 some, 2 none

» “Sometimes they confused me because
the terminology was different than yours”

» “....the information that | needed help
understanding was conveyed a different
way and that is always helpful to me”

» Did you review the math samples?
» 6 some, 4 none
» “| wish | knew about them!”




» Assignments :

» Revamp discussion items based on the
video and/or PDF content

» Organize math samples

» Revise exam questions




Incorporating 3 party content into...

INTEGRATED

. EARTH SCIENCE
FOR TEACHERS

Rebekah K. Nix, Ph.D.

rnix@utdallas.edu

Happy birthday UTTC! For almost 15 years, my research has focused on
information technologies in science education, especially teacher development.
Luckily, I've been able to work with UTTC for over half of that time.

These are interesting times! And this course is my ‘disruptive innovation’.
Technology-based forces are gathering around public education and will overhaul
the way K-12 students learn, finally! Disrupting Class: How Disruptive Innovation
Will Change the Way the World Learns predicts that the growth in computer-based
delivery of education will accelerate swiftly until, by 2019, half of all high school
classes will be taught over the Internet. As Clayton M. Christensen predicts,
providers will gradually improve their tools to offer instruction that is more student-
centered, in part by breaking courses into modules that can be recombined
specifically for each student.

That's why | jumped at the chance to participate in the NROC pilot!
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3" strand inv MAT -SE

EVALUATING

I RESEARCH
l N SciENcE EDUCATION

RESEARCH
DESIGN & METHOD
FOR SCIENCE EDUCATORS

SCIENCE EDUCATION

- SCE 503 i THESIS
INTEGRATED MASTER OF ARTS IN TEACH
PHYSICAL SCIENCE
FOR TEACHERS
INTEGRATED
s EARTH SCIENCE
FOR TEACHERS

SpeciaL TOPICS IN
‘ SCIENCE _

INTEGRATED

LIFE SCIENCE
FOR TEACHERS

CRITICAL ISSUES
IN SCIENCE EDUCATION

SPECIAL TOPICS 1N
SCIENCE EDUCATION

Integrated Earth Science for Teachers is a recommended course in the 3 strand of
the completely asynchronous, 100% online Master of Arts in Teaching — Science
Education degree offered by UT Dallas and delivered through UTTC. It's not a
methods course or a theory course. The comprehensive program design allows us
to deliver innovative content in an integrated context.

It's truly my honor to ‘teach’ classroom teachers. That's not as easy as it might
sound... Those seeking an MAT degree are experienced — and are pretty sure that
they know their content. My job is to help them break out of their pedagogical boxes
so that they can reach every child.
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» Creative
expression

» Resourceful

organization

» Innovative
implementation

This pioneering spirit is really more of a genetic trait rather than a technological gift.
| have to admit that my deep seated reason for applying for the NROC pilot was
to see for myself if ‘canned content’ can be put to good use. Again, luckily, my
mother’s knack for creative expression, my grandmother’s incredibly resourceful
organization skills, and my own sense of adventure made this innovative
implementation a success. But it wasn't easy!

~ and | couldn’t have done it without UTTC’s expertise!
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3 haty to-weaw each davy

» Designer/
Developer

» Instructor/
Facilitator

» Researcher/
Lifelong
Learner

Like most educators, | get to play many roles throughout the day. In this case, | had
the unique perspective of being the course designer and developer, the course
instructor and class facilitator, and still managed to do some research while |
continued to learn from my students, the content providers at NROC, and the UTTC
team. So, | know this course inside and out!
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3" pawrty content

» NROC Master
Environmental
Science content

» PASCO scientific
experiments

» Penny Ante
Science activities

» Texas Parks &
Wildlife videos

» Bureau of
Economic
Geology maps

Third-party content is just what it sounds like: content generated by an outside
provider. These folks are bridge builders. They know how to put things together to
last and they create beautiful works, but without users to go from one side to the
other even the most extravagant bridge is of little value.

| tried to weave free-form routes through SCI 5325 by pulling together the following
items:

*~ 110 NROC Master Environmental Science animations, simulations, videos, text
summaries, and images

+24 PASCO scientific configuration files, teacher information pages, and student
response sheets

*~ 40 Penny Ante Science activities as PDF downloads, plus
*6 Texas Parks & Wildlife video clips and
*6 Bureau of Economic Geology maps with accompanying text.
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AN INTEGRATED APPROACH sE

» Small Pieces Loosely Joined:
a unified theory of the web

» The Art of Changing the Brain
» The Sciences: An Integrated Approach

As John Muir so simply stated: "When we try to pick out anything by itself we find it
hitches to everything in the universe". That's basically the premise for Integrated
Earth Science. Three books | was reading at the time really influenced the final
course design — and gave me the footing | needed to actually make this leap!

Small Pieces Loosely Joined by David Weinberger inspired hope that my teachers
could make sense of the overwhelming chaos to mediate the information overload.

The Art of Changing the Brain by Dr. James Zull helped make sense of why this felt
like the right thing to try. Education is all about making new connections; he literally
explained how that works in a learner’s brain.

The Sciences: An Integrated Approach eloquently put forth the challenge to paint
the big picture with a systems perspective. It's a classic that we recommend for all 3
of our science courses.
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So, let me show you how it all played out in the actual course!

In addition to the introduction, midterm and final lessons, there are 6 units that
contain two lessons. Students have 2 weeks to submit:

1 probeware lab quiz,

1 metacognitive assignment,

eat least 1 discussion posting, and
1 content exam.
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B UT TeleCamp

fe Ti T i1 2
Instructor(s) INTEGRA] H SCIEN » LESSONS » STRUCTURAL GEOLOGY

Workgroups m STRUCTURAL GEOLOGY

Syllabus

Faculty Portal

Acid Rain Riddle
Use your pH probe to explore how Texas land resources might change the water chemistry in our Prairies and
Lakes

Lessans
Projects
Assignments

f©

The Big Picture: Land Resource Map of Texas

“The fundamental physical and biological properties of Texas lands that are represented on this map collectively

define basic land-resource categories: regions of ground-water recharge, lands containing economic mineral

’ resources, areas containing land-surface materials having economically important physical properties, regions

TEaCHNIQUES exhibiting dlstlnclr_ve fand forms, areas influenced by dynamic physical processes, and areas dominated by
biclogical factors.

7

Announcements
Gradebook
Tools

Rocks and Minerals

Tools Sedimentology and Stiatigraphy

B communication
% Course Tools

Making Connections: In the Prairies and Lakes Region
M Course Map g it 9

Take this virtual field trip Lake Mineral Wells River State Park. (Package File)
By balancing supply and d d, the benefits of natural resources can lead o physical wellness

@ Control Panel

@ Refresh

@ Detail view

Unit Evaluation

After a quick review of some Earth Science Notes related to this unit, demonstrate your knowledge and

understanding of the concepts presented in the map, experiment, lessons, activities, and state park items by
pleting the VTN assig first, and then checking your responses on the unit assessment finally.

@ @ W

Here’s how each unit is formatted. Because there are so many ‘parts’, | put
everything within the unit, in a logical flow from concrete to abstract. | inserted
course links to the projects, assignments, discussions, and assessments at an
appropriate place in each section. Those same items are also accessible through
the course menu.

Color and textual summaries are intended to help students stay oriented and on
track. For example, the probeware experiment is in green. The map exploration and
park tour are in black and surround the two topics in blue. The assessment section
is at the bottom with an orangy-red header. Third-party content is sprinkled
throughout the entire unit.
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Probewawe experimenty (Projects)

SCI 5325: INTEGRATED EARTH SCIENCE FOR TEACHERS ($P08) (SCI5335 E $POS) » PROJECTS » HISTORICAL GEOLOGY | PH AND WATER QUALITY

m HISTORICAL GEOLOGY | pH and Water Quality

Things to think about as you conduct this experiment..,
3 Click here to watch a short animationfvideo on:

+ Mine Restoration
* Range of Tolerance

Background Information
@ DataStudio Configuration File 3.003 kb)
Student Instruction Sheet (103679 Kb)
Student Response Sheet 38.957 kp)
Teacher Information Pages (104.19 kb)
Click here to download the supporting materials for this lab expeniment.

HISTORICAL GEOLOGY | Project Check

[%] pH and Water Quality
Be sure that you have reviewed all of the background matenals and completed the Student Response Sheet as you
conducted the experiment. Then, take this short auto-scored quiz to check your work on the project task. NOTE
THAT THIS HAS A 1 HOUR TIME LIMIT. On submission, the exemplary Teacher Response Sheet will become
available for your review and future referencel

Each probeware experiment section includes a ‘things to think about...” item to help
link the data to the unit topics. These mostly came from the NROC course.
Students then download various files created by PASCO scientific to complete the
experiments.

After they submit their responses to the automatically-scored Project Check quiz, an
exemplary response sheet becomes available for further review. Using adaptive
release here allows students to keep going whenever they’re ready to work without
having to wait for my intervention.

We use different probes in each science course in lieu of a textbook. In this course,
we wanted to model use of purchased Teacher Resource Kits.
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(] The Big Picture: Physiographic Map of Texas

MAT-SE students learn about a rare tall grass prairie remnant in Honth Texas.

Map image and legend

Click here to view a larger image
1996, Bureau of Economic Geology

Purchase print: www. beq utexas edu
Review online: http:fAwww.lib.utexas edufgeo/maps. html

Textual description (1996, Bureau of Economic Geology)
@ Map Information Sheet (public domain) reprinted from hitp.//www lib.wtexas edw'gec/maps himi

Text by E. G. Wermund

Each unit is introduced with a different kind of Texas map in the public domain:
vegetation/cover type, tectonic, river basins, physiology, land resources, and
geologic. A thorough explanation of the map detail is included on the back of the

map as well as reproduced in the course.

By the end of SCI 5325, these thumbnail images were burned into the minds of our
students to help them see the bigger picture of how the physical trends are inter-
related and the sciences are inter-dependent.

| tried to develop a sense of community by including images of MAT-SE graduates
working in the traditional program from my own collection.
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| $335; INTEGRAT TH SCIENCE FOR TEACHER! i * LESSONGE » DCEANOGRAPHY * PLATE TECTONICS T
(1] Plate Tectonics

Remember this image? (D Wk Pavirwed

@

The crust is the outermost layer. 4.8 to 64 km thick. Made of basak and granite
{basement rock)

The mantle is plastic-like rock. The top layer of the mantle is the aesthenosphere.
2880 km thick; 2205°C. Project Moho was & plan o dnlf through & thin pant of the crust
to the mantle. Convection currents from the mantle move the plates. Hot spots from the
mantle form volcanoes (islands, also)

The outer core is mostly iron and nickel, and is molten. 2176 km thick, 2205°C
The inner core is solid. Pressure = 100 x 106 Iin®; 1248 km thick; 2760°C to 5537°C

Refresh your memory of The Interior of the Eanth as neaded
Intenor of the earth: discovered through T Zere

interpretation of eanthquake waves

Meet Professor Paul Tackley () Mark Reviewed
@ Department of Earth and Space Sciences - Unversity of Calfornia, Los Angeles

“The solid part of the earth is dynamically active and drives the long-term geoclogic processes we see at the earth’s surface...” and °

interacts with the atmosphere and oceans...” Waltch this guest lecture to find out how his research is furthering the study of plate

tectonics

+ \ideo: The Sohd Earth

Try out Penny Ante Science () Mark Reviewed
@ Download and save these hands-on, inquiry-based activities for practice before your attempt the unit assessment - and for use with

your own students!

Be sure to ask any questions about the activities, materials. or course notes that are associated with each on the class
discussion board,

Complete NOAA Lessons (3) Mok Reviewed
@ Woaork through these interactive lessons and activities to leam more about the glebal impact of plate tectonics
+ Plate Tectonics - available at hito./'wewn leamingdemo. comynoaallesson(! html

L

Mid-Ocean Ridges - available at Attpo/www g com/noaa’h 02 htmi

y Mark Reviewed

Review The Basics
@ Chick here to review the basics of two major geclogical disturbances associated with the different types of tectonic plate boundaries
volcanoes and eanthquakes

The 2 topic areas (conventional lesson content) are loaded with content, almost
exclusively 3 party. It was important to me to actually teach, not just entertain, with
the rich media available. So, as you can see here, | tried to personalize each item
with a hint of its importance to foster professionalism. Notice the verbs. They ‘met’
various guest lecturers, like Dr. Tackley from UCLA. They tried out hands-on
activities to see how they might work in their own classrooms. They completed
mini-lessons to review the necessary basics.

Students were warned that one of my goals was to expose them to different ways of
looking at the few major themes and concepts of earth science on a global scale! It
took some work to collect related items from the NROC content as they fit my
objectives. (You can see examples of the different elements on the NROC site.) For
example, | combined the Plate Tectonics and Mid-Ocean Ridge items to present the
‘parts’ in manageable chunks. | also enabled the review option for each item so that
students could bookmark their progress if it helped them.
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T. PHYSICAL GEOLOGY

ons: In the Texas Panhandle Region

Caprock Canyon

State Pak
Image and description from hip: wWww ipwd state tus publications parkaquide
|In the red bluffs near Lake Theo, archeologst: rthed a collection of bison jawb left by prehistonc hunters in a ceremonial arrangement. This colle,

displayed near the park entrance. The spint heart of the bison still beats proudly today i the caprock canyons, as descendants of the Charles Goodmight b
called the “Official Texas State Bison Herd,” are pastured and protected here. This park 15 also open to campers who can stay in developed sites below thy
or venture out to backcountry sites. A full moon on a quiet night in the remote canyons 15 an expenence that cannot be duplicated elsewhere. Caprock Cay
[Tralway is another big draw. The tralway crosses abandoned railroad trestles, goes through Clarity Tunnel and takes hikers, bikers and equestrians overld
Imiles of natural beauty through these rolling plains

¢ B - Visit Caprock Canvon State Park, in the Panhandle Plans region
d J Click here to review a textual summary of the video clip
* Click here to go to the Texas Parks & Wildlife Department website!

To give us all a needed break, the virtual field trip was our class reward for wading
through the 2 lessons. Texas Parks & Wildlife Department gave me permission to
compress clips from their state park DVD.

| picked sites in each of the major tourist regions that related to each of the map
investigations and tied directly into the probeware experiments. Again, the intent
was to improve observation skills for making those real-world connections as we
moved from the concrete to the abstract.
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Science Workroom

Come onin and relax for a few minutes, ask a question, brag about a suctess, o just let
off some steam whenever you feel the need. Teaching - and feaming - stience is afun-

and chalienging - endeavor that impacts each of us every day! This is your space to share 4 o
ideas and support with your new network. Whatever comments are made do need to be “

respectiul and reasonably related to science an‘or education.. D

Implementing Longo's VTN strategy Fl

Please use this area to discuss how the VTN strategy might impact on your teaching - .

and your students’ leaming. We have a terrific opportunity to leverage Dr. Longo's
perience and expertise this n
FYI, you may include files and submit anonymous posts here.

BIG PICTURE: "Doing” Earth Science 204
Just as with teaching science, 'doing’ science requires keen observation and attention to
detail.

1. What "caught your eye’ as you experienced the Texas state park via the video
tour in Making Connections?

2. How does theTexas state map(s) in The Big Picture support your observation?

3. When might some of the activities resources in the lesson folders help your
students ‘get’ the concrete elements and grasp the abstiact elements of this
idea?

Remember that earth science theories to explain phenomena, like continental drif,
continue to change over time, but, the descriptive aspects, like the edges of continental
shelves, are pretty much the same today as they were over 100 years ago, in Wegener's
dayl We've added some thoughts specific to each thread to jumpstart your discussions if
needed. Think about those comments, but share yowr p tothe 3 q

asked above as replys in each of the respective threads for full credit,

CommentsiQuestionsideas about Penny Ante Science activities 41
Use this forum to share your commentsiquestionsiideas about the Penny Ante Science
activities you tried at home - andior in your classrooms!

CommentsiQuestionsdeas about PASCO probeware experiments 46
Use this forum to share your commentsiquestionsfideas about the PASCO probeware
experimems you tried at home - andior in your classrooms!

Problem-solving is rarely an individual or isolated task. Working with others
broadens one’s knowledge and deepens one’s understanding.

That’'s why the discussion board was imperative! 20 students generated almost 550
legitimate posts!

By design, | did not monitor every forum on a regular basis. | did however monitor
the ‘Doing Earth Science’ forum closely. That's where students shared their prior
experience, reported their observations, and synthesized the topics as pertinent
to their respective practice. For example, students were guided with these key
guestions:

1. What 'caught your eye' as you experienced the Texas state park via the video
tour?

2. How do the Texas state map(s) support your observation?

3. When might some of the activities/resources in the lesson folders help your
students?

Excellent questions were posed and vetted references were cited to further enrich
the on-going discussions.
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Visual Thinking Networking

G slines for 5 .

:_[ ructing a Scoring a

L ..'. i - --n.
VTN 8

HISTORICAL GEOLOGY | VTN Assignment

Integrate this set of 25 required concept labels in a meaningful
What is a VTN? way 1o create a visual thinking network (VTN) that describes

your understanding of HISTORICAL GEOLOGY in terms of :

Fossils and Traces and The Geologic Time Scale: 2

atmosphere, birds, concentration (pollution), dinosaurs, earth
history, evolution, extinction, fish, fossil fuels, fossilization,
geologic map, geologic time scale, Gondwanaland, half-life,
human population, increased CO5, index fossil, industrial
processes, Jurassic Park, pre-historic man, relative age,
sustainability, temperature, unconformity, uniformitarianism

> Selected Bibliography
Heurocoqnitive Theory Applied to Teaching
>> View/Complete Assignment: HISTORICAL GEOLOGY |
VTN Assignment

Before students could access the unit exams (which are really important to
teachers), they had to submit an open-ended assignment. Part of my action
research, students were given full freedom to create these Visual Thinking Networks
that demonstrated their present knowledge and understanding of the relationships
among certain keywords | provided. These designs were uploaded as PowerPoint
files.

My colleague and | will soon report a statistically significant gain in abstract
reasoning abilities (which play into problem-solving) thanks to this learning strategy!
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C Mol otIen

One student emailed me this: | want to make a correction to my physical geology
VTN. | hope that | can do this even though I have already submitted it. | had a 'light
bulb’ moment when | woke up this morning. | missed the weathering and erosion
guestion on the assessment because | didn't quite have the two concepts straight in
my head. | get it now.

The submissions ranged from the most basic representations...

24



... to shockingly complex creations with animation and audio in some cases!

Another student posted this: In my first (maybe in most of my) VTNs | found it hard
to express connections with single verb links. In order to stop doing this (I kept
getting the same comment from Dr Nix about this!) | ended up adding a lot of new
concepts in my VTN; nouns that were not provided in the list but which helped me
better organize and express my general understanding of the topic.

Students took responsibility for their own learning — and transferred that knowledge
into their respective classrooms!
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» Finding items within NROC course
» Stripping code to include in UTTC
» Knowing the details to manage J-I-T

EMROC Master Environmental Science
& Announcements
=% Home
@ NROC Environmental Science /3o o it Him Sowrce mode. Use the [<5] button to switch bdk to normal mode.

=119 Syllabus
a@{a‘yllabus <p class="esollépt” style="text-align: justify:"><span style="font-family:
=9 Organization Arial:">Even a moderate increase in global temperature can melt significant amount
| ga Lo snov and ice, shrinking glaciers and che polar ice caps. This affects sea levels.
@ Organization Inasmuch as 50 percent of the world's human population lives within 50 kilometers
=8 Course Outline the sea, the effects of even a moderate rise in sea levels -- on the order of a md
@ Course Outline or less -- would be significanc. Research suggests that <b>rising sea levels</b> o
= a Textbooks flood some coastal wetlands and communities, and will amplify the impacts of storn
% Syllabus =surges, in vhich sea levels rise because of severe storm winds. Increased
=% Chapter 1 precipitation in high norchern latitudes may reduce the salinity and densicy of cif
@Flﬁ‘l\' af E\'\e(g}' ocean waters there, which in turn will influence global ocean (thermohaline)
= 8§ Readings circulation.</span></p>
T Ob gt <p class="esolilfpt” scyle="texc-align: juscify;”><span style="fonc-family:
@ Ubjec WES‘? " Arial:">Coral reefs are directly affected by the amount of carbon dioxide in the
@E‘eqwred P re, global temperature change and increased UV radiation. An increase in
<@ Chapter Summary atmospheric carbon dioxide leads to a decrease of carbonate ion in the seawater.

=% Lesson 1 - Introduction
< Lesson 1: Introduction
=% Readings
@ Introduction
3 Multimedia

In conclusion, the 3 cons | encountered were:

1. Finding items within NROC course (so | marked items | liked on a printed course

map),

2. Stripping code to include in UTTC (so | figured out what to globally replace in a

notepad), and

3. NOT knowing the details to manage technical issues Just-In-Time (so | let UTTC

and NROC do what they do best)!

Clearly, these can be overcome with experience and further development of the

NROC resources.
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» Quick addition
<&
of basic content 4(’ [((

» Access to n (" ‘
high-quality fippoCampus
multimedia Subjects

» Membership > et Gt
in NROC
community :

Instructors
Create a custom HippoCampus
page for your students
Click here to learn how

The 3 pros I'd taut are:

1. Quick addition of basic content

2. Access to high-quality multimedia
3. Membership in NROC community

| participated in several webinars throughout the semester. And I'm happy that my

students can use many of these resources in their own classes through MITE’s
HippoCampus.



» Check the content for accuracy (>
» Create a context for integration
» Continue to expand your horizons!

-—

When you're ready to give it a try for yourself, please keep these 3 tips in mind:
1. Check the content for accuracy,

2. Create a context for integration, and

3. Continue to expand your horizons with whatever works for you!
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Win, winy, win!

» Student achievement
» Overall satisfaction
» Course completion

(Lp! B B B B BN B 5 H BN NS " -

12 3 4 5 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23

As finally evidenced in the high ratings on the end-of-course survey, all in all,
incorporating 3 party content into SCI 5325 was a great success in terms of:

1. Student achievement
2. Overall satisfaction
3. Course completion

Now that I'm empowered to teach soundly online, | can go to the mountains
whenever!

Just let me know if you have questions or want to see more of the course later.
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Incorporating 3 party content into...

Problem Based Learning:
Designing a Web-Based Earth Systems Science Course

Happy birthday UTTC! For almost 15 years, my research has focused on
information technologies in science education, especially teacher development.
Luckily, I've been able to work with UTTC for over half of that time.

These are interesting times! And this course is my ‘disruptive innovation’.
Technology-based forces are gathering around public education and will overhaul
the way K-12 students learn, finally! Disrupting Class: How Disruptive Innovation
Will Change the Way the World Learns predicts that the growth in computer-based
delivery of education will accelerate swiftly until, by 2019, half of all high school
classes will be taught over the Internet. As Clayton M. Christensen predicts,
providers will gradually improve their tools to offer instruction that is more student-
centered, in part by breaking courses into modules that can be recombined
specifically for each student.

That's why | jumped at the chance to participate in the NROC pilot!

30



The University of Texas at San Antonio

Department of Interdisciplinary Learning
and Teaching

IDS Science Lab Coordinator/Lecturer |

rosalie.herber@utsa.edu
(210) 458-4412
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Problem-Based Learning

» Problem-based learning (PBL) is an
instructional method that challenges students
to think critically by analyzing an ill-structured
scenario that reflects a real-world problem.

» Students work cooperatively in groups to
search for solutions, using appropriate
learning resources and sample investigations
to find solutions.

32



Problem-Based Leawrning (2)

» The PBL method is incorporated into the
design of a web-based, integrated Earth
System Science lecture/Advanced Earth
Systems Science lab. It is a conceptually-
based course that focuses on an
interdisciplinary view of the Earth and
emphasizes the manner in which all systems
of the Earth control and influence each other.

» Licensed third party content from the National
Repository of Online Course (NROC) will be
used as sample resources and investigations
in the PBL lessons.
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Example - Hurricanes and Global

AVe V2

» In this PBL lesson, students will conduct an
Earth systems science analysis (atmosphere,
hydrosphere, lithosphere, and biosphere) of
hurricanes and global warming.

» Students will also examine the causes and
effects of hurricanes and global warming, the
connection or lack of connection between
hurricanes and global warming, and the
cyclical nature of hurricanes within Earth’s
weather patterns.
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Goals for this PBL lesson include the following:

» Experience problem-based learning by
examining your prior knowledge and
personal understandings about hurricanes
and global warming;

» Build knowledge about hurricanes and global
warming with your group members by
determining “what you need to know” and
developing a problem statement that looks at
recommendations and solutions;
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» Build an Earth Systems Science (ESS) model ‘
that looks at ESS relationship statements
(e.g., Hurricane Event to Sphere Interactions,
Sphere to Sphere Interactions, and the
effects of multiple spheres and the event in
causal chains);

» Create a cohesive summary that details your
group’s recommendations/solutions about
the connection between global climate
change and recent hurricane
intensity/frequency.
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