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OVERVIEW

The Virtual Solar System (VSS) project’s goal is to develop deep
understanding of planetary light and motion. This is a teacher
professional development program to support teachers in taking
advantage of the new possibilities of modeling enriched modeling-
based inquiry learning environments. The project, both at the
undergraduate and middle school levels, employs a pedagogical
model we have developed called Modeling-based Inquiry. The model
is based in constructionist and inquiry based models; however, its
primary focus is on learners’ construction of computational models
to help them answer fundamental questions about planetary light
and motion. The following is an outline of the major activities in
Modeling-based Inquiry:

1. Begin with an inquiry question.
2. Plan the model & collect data.
3. Create a model of the phenomenon
4. Validate the model and revise if necessary.
5. Addressing the Question
6. Presenting the Results

From VSS Website: http://lpsl.coe.uga.edu/LIVE/VSS

MOTIVATION

The primary driving force of the VSS project is to integrate this software as a learning
tool in K-12 classrooms.  To achieve this goal, the principal investigator’s must follow
Everett Rogers’ Diffusion of Innovations theory (Rogers, 1962), which is highly influ-
ential theory among instructional technologists. Thus, to achieve the final Diffusion of
Innovations’ goal of product adoption, the VSS Project team must train teachers how
to use this software as an effective learning innovation in the classroom. This project
also strives to fulfill many of the state and national standards (QCCs) so that teachers
can blend this technology into their classroom and successfully meet curriculum
goals. The QCCs can be found in Appendix A.

References
Rogers, Everett M. (1962). Diffusion of Innovations. New York: The Free Press.
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CLIENTS

The clients for this instructional design program are the four primary investigators of
this project. They are

·Dr. Kenneth Hay Department of Instructional Technology,Learning and
Performance Support Laboratory

·Dr. Lynn Bryan Department of Science Education
·Dr. Norman Thomson Department of Science Education
·Dr. Scott Shaw Department of Physics and Astronomy

This project also influences the Learning and Performance Support Laboratory (LPSL)
at the University of Georgia (UGA), and the National Science Foundation (NSF), which
provides project funding.

PRIMARY STAKEHOLDERS

The primary stakeholders of this project are the four principal investigators and the
LPSL.  Additionally, the NSF is considered a stakeholder because of the direct funding
they have provided in support of this project.  The teachers who will be taught to use
the VSS software in the classroom and the students who will use the software during
their classroom instruction are also stakeholders in this process.  Figure 1 shows the
interconnected relationships among the stakeholders.

Figure 1  The relationships among the stakeholders.
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TEAM ASTRO PROFILE
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PURPOSE STATEMENT

The purpose of this training is to provide teachers with effective teaching strategies for
using modeling-based inquiry with Astronomicon in their K-12 classrooms.

NEED FOR INSTRUCTION

The purpose of Instructional Design is to limit the performance gap exhibited
by the learner. Instructional Design, however, can only address performance
gaps that are based on a lack of knowledge and skills. For this project, some
performance discrepancies will not be remedied with instructional design.

The lack of resources needed to design and implement modeling-based
inquiry activities that integrate technology must be fixed. It is recommended
that the client invests in hardware and software resources. Computers that are
purchased must have the capacity to operate a high speed and have the hard
drive space to store inquiry-based models that are created on a computer. In
terms of software, programs that are used to design and develop inquiry-
based models are recommended.

The learners also demonstrate a lack of motivation when it comes to
integrating modeling-based inquiry into their lessons. Learners have become
so accustomed to using alternative resources, such as textbooks, worksheets
and videos, that they find modeling-based inquiry a hassle. More exposure to
the benefits modeling-based inquiry, including the direct observation of a
modeling-based inquiry lesson may improve the learner’s lack of motivation.

PERFORMANCE ANALYSIS
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Performance Analysis cont.
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Performance Analysis cont.

otelbanuerew%001
ymonortsaxelpmochcaet

gnisustpecnoc
.sledomnocimonortsA

xelpmochcaeT
stpecnocymonortsa
nocimonortsAgnisu

.sledom

railimaftonerasrehcaeT-
rofslliksdedeenehthtiw

nocimonortsAgnisu
otecnadroccani

ymonortsaxelpmoc
)S+K(.stpecnoc

wonktonodsrehcaeT-
etargetniotwoh

yriuqnidesab-gniledom
moorssalcriehtotni

)S+K(
ehtekilsidsrehcaeT-

fossecorpeht
niygolonhcetgnitargetni

)R+M(moorssalceht

%41

otelbatonerew%001
reepfoytilauqehtssessa
snalpnosselrotatilicafdna

.nocimonortsAgnisu

reepfoytilauqehtssessA
nosselrotatilicafdna

gnisusnalp
.nocimonortsA

tuobaegdelwonkfokcaL-
assessaotwoh

yriuqnidesab-gniledom
)S+K(nossel

dahtonevahsrenraeL-
desabsnosselssessaot

desab-gniledomno
)S+K(.secitcarpyriuqni

tonodsrenraeL-
tifenebehtdnatsrednu

desab-gniledomfo
nisnosselyriuqni

.noitcurtsnimoorssalc
)M(

%41



the Virtual Solar System Project at UGA

5

DISCREPANCY

Actual Performance

Teachers report having less than average skills when asked about their
performance in basic astronomy, inquiry-based learning, modeling-based
learning and knowledge of the State of Georgia’s QCCs for astronomy (see
Appendix B). These are some of the pillars of knowledge necessary to
incorporate modeling-based inquiry astronomy into a middle or high-school
curriculum.

Desired Performance

Teachers are expected to report having higher than average skills (seven
points or higher, on a ten-point Likert scale) when asked about their
performance in basic astronomy, inquiry-based learning, modeling-based
learning and knowledge of the State of Georgia’s QCCs for astronomy (see
Appendix B).

Causes for Performance Gap

Teachers have no previous experience with a modeling-based astronomy
software, which establishes a large performance gap (Knowledge and Skill).
Moreover, teachers are reluctant to incorporate new technologies unless they
conform to the State of Georgia’s QCCs (Motivation). This training program
will be able to target their knowledge and skill needs as related to basic
astronomy concepts, inquiry and modeling based learning, and how they can
be applied to the State of Georgia’s QCCs. Motivation will not be addressed
directly by instruction, but by demonstrating that the software can be
incorporate to current curricula, teachers should be more willing to make us
of it.
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CONCLUSIONS

Training is needed in the delivery of this instructional process because of the
performance gaps that exist in the teachers’ needs. By providing training, the
facilitators will be able to clearly define their goals and present a couse of
action that will lead to successful technology integration in K-12 classrooms.
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INSTRUCTIONAL GOALS

Upon completion of this training program, teachers who participate in the Virtual Solar
System Project will be able to:

1. Describe models using basic and complex astronomical concepts.
2. Explain the function and meaning of each menu item of the
   Astronomicon software.
3. Prepare a lesson plan for modeling-based inquiry activities using the
   Astronomicon software.
4. Teach complex astronomy concepts using Astronomicon models.
5. Assess the quality of peer and facilitator lesson plans using
   Astronomicon software.

LEARNER ANALYSIS

The information presented here is derived from observations and a questionnaire
(Appendix B) given to a group of students currently attending this class (Fall 2002).

Learner Group:

Ten students enrolled in class.

Characteristics:

The course is targeted at middle and high school teachers in the state of Georgia
who wish to enhance their understanding of inquiry based learning through
computer modeling tools.  Average age is thirty-five. The course is expected to
have a higher number of males then females (approximately two males for every
three females).

Location:

The training will take place in Aderhold Hall (Room 618) at the University of
Georgia during the teachers regular class time for ESCI 6130.
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Experience:

General teaching experience is approximately ten years. Upon entering the
course teachers report lower than average (less than five points on a one to ten
point Likert scale) knowledge of basic concepts in astronomy (4.125), the State
of Georgia’s QCCs on astronomy (2.375), and on inquiry (4.25) and modeling
(3.25) based learning, all of which are within the scope of the course. Teachers
also perceive themselves as having less than average proficiency as astronomy
teachers (3.25).

Attitude:

Teachers are open to the possibility of using practical modeling software in their
classroom. Nevertheless, teachers face the pressures of meeting state QCCs,
school demands, and time limitations, so a bit of apprehension regarding new
technologies is common. If the activities in the software cannot be made to meet
state QCCs. teachers are unlikely to incorporate it in their classroom. Still, teach-
ers are excited about the prospect of using cutting-edge technology, and have a
positive attitude towards inquiry-based learning.

Skills Related to Delivery Method

The Astronomicon software will run on any Windows-based machine. Teachers
have demonstrated average-high ability to navigate through the Windows operat-
ing system, which should facilitate the use of the software. No training in this
domain is expected.

RESOURCE ANALYSIS

Content Resources:

1. Online VSS manual.

Technology Resources:

1. Twenty Dell desktop computers with 15” monitors.
2. One facilitator desktop computer with projector.
3. Astronimocon software installed on all computers.
4. Four digital camcorders for data collection.
5. One camcorder for data collection.
6. One television and VCR.
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Instructional Facilities:

The computer lab in Room 618 of Aderhold Hall at the University of Georgia will
serve as the primary instructional facility.

Human Resources:
1. Dr. Kenneth Hay, Primary Investigator (PI) -

Dr. Hay will serve as facilitator and Astronimicon expert. He has been an
Instructional Technology faculty member at the University of Georgia since
1999 where he serves as the director of the LIVE (Learning in/with Virtual
Environments) in the Learning and Performance Support Laboratory (LPSL).

2. Dr. Lynn Bryan, PI -
Dr. Bryan is a faculty member in the Science Education department at the
University of Georgia. She will serve as one of the teacher’s facilitators,
primarily focusing on inquiry within the classroom.

3. Dr. Norm Thomson, PI -
Dr. Thomson, who will also serve as a facilitator, is also a faculty member in
the University of Georgia’s Science Education department.

4. Dr. Scott Shaw, PI and Content Expert -
Dr. Shaw is a professor of Astronomy at the University of Georgia. He will
serve as the astronomy content expert during this training.

5. Dr. Art Recesso, Research Scientist -
Dr. Recesso is a new faculty member in the Instructional Department at the
University of Georgia. His responsibilities include the management and
handling of the 3DPD projects in the LPSL and working with the teachers in
the VSS instructional process.

Attitude:

The professors who take part in this project are solidly united in changing the
pedagogy that dominates today’s K-12 classrooms. They are determined to
provide every resource and accomodate the needs of each and every teacher that
takes part in this instruction.
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Instructional Options

The client has two options for instruction with Astronomicon, the modeling-
based inquiry software program. The cost estimates are shown in Figure 2.

Option A

Option A involves providing the learners with a copy of the software, a
manual on how to use the software and providing on-line support. On-line
support would feature an on-line chat room for help during normal business
hours (9-5 p.m. Monday-Friday). Appendix C contains a more detailed cost
estimate for Option A.

Option B

Option B involves guided learning of the Astronomicon software. Learners
would be instructed in a location feasible for them and undergo workshops
that would present theories of modeling-based inquiry and the principles of
both modeling-based inquiry and technology integration. The workshops
would walk learners through the use of Astronomicon and the process of
developing lessons that utilize the software. Option B also includes a direct
observation approach, where we will bring in a group of high school students
and demonstrate to the learner the implementation of Astronomicon. In
addition, learners will have the opportunity during that session to also
demonstrate their proficiency of Astronomicon and practice applying it in a
simulated classroom environment. Appendix D contains a more detailed cost
estimate for Option B.

AnoitpO BnoitpO

esahPsisylanA 004,4$ 004,4$

esahPngiseD
launaM

gniniarTmoorssalC
000,6$ 000,6$

008,1$

esahPlatnempoleveD 000,9$ 006,12$

esahPnoitatnemelpmI 004,6$ 579,1$

esahPnoitaulavE 004,4$ 004,4$

latoT 002,03$ 571,04$

stsoCetamitsE 042,63$-061,42$ 012,84$-041,23$

Figure 2. Cost-estimate table for Options A and B.
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PROBABLE DELIVERY SYSTEM

This section outlines the recommended course of training, which divides the training
program is divided into four phases. The phases are described below.

1) One week self-instruction:  The teachers will receive the software and its
manual to take part in a one week self-instruction phase. During this phase,
the teachers will familiarize themselves with the software and prepare a
catalog of questions that might arise during the self-instruction process.

2) Classroom Instruction:  After the teachers have become acquainted with the
software, they will be provided with four weeks of intense classroom
instruction.  The facilitators will provide the teachers with training from
content experts in the areas of inquiry methodology, astronomy, and software
training.

3) Applied Demonstration of Learning:  During the third phase of the training,
the teachers will receive real-world experience using both the VSS software as
a classroom tool and the Modeling-based Inquiry methodology. This
experience will place the teachers in a classroom with approximately twenty
middle school students for three 3-hour sessions. They, in turn, will be
required to teach the students how to use the astronomy software based upon
the training they received in the second phase of training.

4) Instructor Feedback:  After the teachers have completed the third training
phase, the training facilitators will evaluate their performance and provide
feedback.  This feedback will offer strategies for enriching their teaching
methods with the astronomy software, and provide suggestions for
instructional reform.
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OPTION SIGN-OFF

___ Option A
___ Option B

Kenneth Hay
Project PI

Signature Date

Lynn Bryan
Co-PI

Signature Date

Norm Thomson
Co-PI

Signature Date

Art Recesso
Co-PI

Signature Date

Ben Deaton
Design Team

Signature Date
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PURPOSE STATEMENT

The purpose of this training is to provide teachers with effective teaching strategies
for using modeling-based inquiry with Astronomicon in their K-12 classrooms.

PERFORMANCE GOALS

1. Describe models using basic and complex astronomical concepts.

2. Explain the function and meaning of each menu item of the
   Astronomicon software.

3. Prepare a lesson plan for modeling-based inquiry activities using the
   Astronomicon software.

4. Teach complex astronomy concepts using Astronomicon models.

5. Assess the quality of peer and facilitator lesson plans using
   Astronomicon software.
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Testing Strategies
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Goal 2: Explain the function and meaning of each menu item of the
Astronomicon software.software.
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nismetiunemehtnehW
nevigeranocimonortsA

noitcnufriehtnialpxe,yllaro
%09htiwgninaemdna

.ycarucca

morfsmetiunem01neviG
nialpxe,yllaronocimonortsA
nigninaemdnanoitcnufrieht

.tnemucod-ena
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Goal 3: Prepare a lesson plan for modeling-based inquiry activities using
the Astronomicon software.

ksaT evitcejbO metItseT

ninalpnosselaetareneG
.seitivitcagnihcaet

aetaerc,rossecorpdrowanI
tahtnosselarofnalpnossel

-gniledomezilitutonseod
%09htiwyriuqnidesab

.ycarucca

tcurtsnoc,rossecorpdrowanI
setaroprocnitahtnalpnossela

fostnenopmocyrasseceneht
yolpmetonseodtub,nossela

.yriuqnidesab-gniledom

dnastpecnocehtezirammuS
desab-gniledomfoselpicnirp

.yriuqni

nialpxednayfitnedi,repapnO
-gniledomfostpecnocyek

%001htiwyriuqnidesab
.ycarucca

etirw,repapfoeceipanO
ehtforuofrofsecnetneseerht

-gniledomfostpecnocyek
.yriuqnidesab

nosselfoselpmaxeweiveR
nievitceffeeratahtsnalp
desab-gniledomgnihcaet

.yriuqni

snalpnossel01fokcatsanI
gnihcaetnievitceffeerataht

,yriuqnidesab-gniledom
afoairetircehtetaulave
yriuqnidesab-gniledom

.ycarucca%001htiwnossel

tahtsnalpnosselnetneviG
gnihcaetnievitceffeera
,yriuqnidesab-gniledom

smetituobamargaidaetaerc
margaidehT.nosselhcaerof

fostpecnocehtedulcnilliw
tahtyriuqnidesab-gniledom

sliatedehtdnatneserpera
sihtsekamtahwgninrecnoc

.evitceffenossel

ylsuoiverpaetargetnI
desab-gniledomdengised

ehtgnisunosselyriuqni
aotnierawtfosnocimonortsA

.ytivitcamoorssalc

elddimfomoorssalcanI
ahcaet,stnedutsloohcs

dengisedylsuoiverp
yriuqnidesab-gniledom

ehtgnisunossel
htiwerawtfosnocimonortsA

.ssenevitceffe%58

fomoorssalcaneviG
ylsuoiverpahcaet,stneduts

desab-gniledomdengised
ehtgnisunosselyriuqni

tahterawtfosnocimonortsA
aybdetaulaveeblliw

noitaulaveehtgnisurotatilicaf
.cirbur

ecnamrofrepehtyfitnedI
.nosselehtrofsevitcejbo

ecnamrofrepruofetirW
tahtnosselarofsevitcejbo

desab-gniledomsehcaet
ehtgnisuyriuqni

htiwerawtfosnocimonortsA
.ycarucca%58

etirw,slaogroivahebneviG
sevitcejboecnamrofrepruof

ehtsniatnoctahtrepapno
rofstnenopmocyrassecen

ecnamrofrepnettirwyltcerroc
.sevitcejbo

.seigetartsgnihcaettceleS dnaseigetartsgnihcaettceleS
nidesueblliwtahtsaidemeht

sehcaettahtnossela
gnisuyriuqnidesab-gniledom

erawtfosnocimonortsAeht
.ycarucca%58htiw

ruofetirw,repapfoeceipanO
owtdnaseigetartsgnihcaet

arofdesueblliwtahtsaidem
sehcaettahtnalpnossel

gnisuyriuqnidesab-gniledom
.erawtfosnocimonortsAeht
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ksaT evitcejbO metItseT

tnemssessarenraeltceleS
.serusaem

dnaerusaemehttceleS
aroftnemssessafodohtem

-gniledomsehcaettahtnossel
ehtgnisuyriuqnidesab

htiwerawtfosnocimonortsA
.ycarucca%58

tcurtsnoc,rossecorpdrowanI
fosdohtemdnaserusaemowt

nalpnosselaroftnemssessa
desab-gniledomsehcaettaht

ehtgnisuyriuqni
.erawtfosnocimonortsA

rofnalpnosselaeraperP
yriuqnidesab-gniledom

ehtgnisuseitivitca
.erawtfosnocimonortsA

arofnalpnosselatcurtsnoC
yriuqnidesab-gniledom

ehtgnisuytivitca
htiwerawtfosnocimonortsA

.ycarucca%09

tcurtsnoc,rossecorpdrowanI
-gniledomarofnalpnossela

gnisuytivitcayriuqnidesab
.erawtfosnocimonortsAeht

Goal 3 continued
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Goal 4: Teach complex astronomy concepts using Astronomicon models.

ksaT evitcejbO metItseT

nooM-htraE-nuSaledoM
stcejbolacisyhpgnisumetsys

.)sllabtfos,.e.i(

,tnemnorivnedetalumisanI
nooM-htraE-nuSaledom

stcejbolacisyhpgnisumetsys
.ycarucca%001htiw

dnallabtfos,llabesabaneviG
-htraE-nuSaledom,llabflog

.metsysnooM

fostnenopmocehtyfitnedI
ledommetsysralosdepoleved

.nocimonortsAni

ehtfo%09yfitnediyltcerroC
depolevedafostnenopmoc

gnidroccaledommetsysralos
.etisbewASANehtot

llaepyt,tnemucod-enagnisU
afostnenopmocehtfo
metsysralosdepoleved

.ledom

unemdnadraobyekylppA
ahguorhtrevuenamotslliks
gnisumetsysralosdepoleved

.nocimonortsA

nitnemnorivnedetalumisanI
ylppa,nocimonortsA

otslliksunemdnadraobyek
ahguorhtrevuenam

htiwmetsysralosdepoleved
.ycarucca%001

nimetsysralosaneviG
revuenam,nocimonortsA

dnadraobyekgnisutihguorht
ehtotgnidroccaslliksunem

.snoitceridlaros'rehcaet

.nocimonortsAniratsaetaerC nocimonortsAehtgnisU
htiwratsaetaerc,erawtfos

.ycarucca%001

nielifwenaneviG
.ratsaetaerc,nocimonortsA

nitenalpaetaerC
.nocimonortsA

nocimonortsAehtgnisU
htiwtenalpaetaerc,erawtfos

.ycarucca%001

nielifwenaneviG
aetaerc,nocimonortsA

.tenalp

dlihc-tnerapaetaerC
neewtebpihsnoitaler

nisrats/stenalp
.nocimonortsA

nocimonortsAehtgnisU
dlihc-tnerapaetaerc,erawtfos

neewtebpihsnoitaler
%001htiwsrats/stenalp

.ycarucca

adnaratsahtiwelifaneviG
ottenalpehtecrof,tenalp

.ratsehtdnuoraevlover

metsysralosaetareneG
.nocimonortsAgnisuledom

nocimonortsAehtgnisU
ralosaetareneg,erawtfos

%001htiwledommetsys
.ycarucca

nielifwenaneviG
aetareneg,nocimonortsA

.ledommetsysralosgnikrow

tinulanoitcurtsninangiseD
otnocimonortsAgnisu

xelpmocetartsulli
,.e.i(stpecnoclacimonortsa

.)sesahp,snosaes

nocimonortsAehtgnisU
nangised,erawtfos

etartsulliottinulanoitcurtsni
lacimonortsaxelpmoc

.ycarucca%09htiwstpecnoc

nielifwenaneviG
follangised,nocimonortsA

xelpmocnevig4eht
.stpecnocymonortsa

ymonortsaxelpmochcaeT
nocimonortsAgnisustpecnoc

.sledom

nidetaercsledomneviG
xelpmochcaet,nocimonortsA

otsledomehtgnisustpecnoc
%09htiwstnedutsymonortsa

.ycarucca

niledomaneviG
nosselaetaerc,nocimonortsA
ehttuobasetamssalchcaetot

htiwdetaicossa)s(tpecnoc
.ledomtaht
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Goal 5: Assess the quality of peer and facilitator lesson plans using
Astronomicon software.

ksaT evitcejbO metItseT

cirburnoitaulavenaetareneG
tonseodtahtnalpnosselarof

desab-gniledomevlovni
.yriuqni

tsaeltahtiwcirburaetaerC
dnanoitaulavefosaeraxis

otecnamrofrepfosleveleerht
nalpnosselassessaylevitceffe

etaroprocnitonseodtaht
htiwyriuqnidesab-gniledom

.ycarucca%09

aetaerc,rossecorpdrowanI
fosaeraxistsaeltahtiwcirbur

fosleveleerhtdnanoitaulave
ylevitceffeotecnamrofrep

seodtahtnalpnosselassessa
-gniledometaroprocniton

.yriuqnidesab

nafostnenopmoctsiL
rofcirburnoitaulaveevitceffe

yriuqnidesab-gniledoma
.nalpnossel

dnastsiltahttsilaetaerC
nafostnenopmocsebircsed

rofcirburnoitaulaveevitceffe
desab-gniledomagnitaulave

ehtgnisunosselyriuqni
htiwerawtfosnocimonortsA

.ycarucca%001

dnatsilrepapfoeceipanO
fostnenopmocevifebircsed
cirburnoitaulaveevitceffena

-gniledomagnitaulaverof
ehtgnisunosselyriuqnidesab

.erawtfosnocimonortsA

cirburnoitaulavenaetareneG
snalprotatilicafdnareeprof

desab-gniledomgnihcaet
.nocimonortsAgnisuyriuqni

dnareeprofcirburaetaerC
tahtsnalpnosselrotatilicaf

fosleveleerhtsniatnoc
-llewadnaecnamrofrep

hcaerofnoitpircseddenifed
htiwecnamrofrepfolevel

.ycarucca%001

gnihsilbuppotksedgnisU
rofcirburaetaerc,erawtfos

nosselrotatilicafdnareep
tsaeltaetaroprocnitahtsnalp

dnanoitaulavefosaeraxis
.ecnamrofrepfosleveleerht

dnareepfoytilauqehtssessA
gnisusnalpnosselrotatilicaf

.erawtfosnocimonortsA

sawtahtcirburehtgnisU
reepeerhtetaulave,detaerc

enodnasnalpnossel
tahtnalpnosselrotatilicaf

desab-gniledomyolpme
ehtgnisuyriuqni

htiwerawtfosnocimonortsA
.ycarucca%09

sawtahtcirburehtgnisU
reepeerhtetaulave,detaerc

enodnasnalpnossel
tahtnalpnosselrotatilicaf

desab-gniledomyolpme
ehtgnisuyriuqni

.erawtfosnocimonortsA
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LESSON 1: Generate solar system model using Astronomicon

tnevE ygetartSlanoitcurtsnI tnedutS/rehcaeT aideM

noitnettaniaG nawohsotreetnulovaksA
ledommetsysralosetarucca
dnallabtfos,llabesabagnisu

thgilhsalfa

roreetnulovtseuqer:rehcaeT
onfitnedutsatceles

eno:tnedutSsreetnulov
reetnulovtsumtneduts

,llabtfos,llabesaB
gnikrowdna

thgilhsalf

evitcejbO nocimonortsAehtgnisU
ralosaetareneg,erawtfos

%001htiwledommetsys
ycarucca

etisiuqererP nooM-htraE-nuSaledoM
stcejbolacisyhpgnisumetsys

)sllabtfos.e.i(

fostnenopmocyfitnedI
ledommetsysralosdepoleved

nocimonortsAno

unemdnadraobyekylppA
ahguorhtrevuenamotslliks

nimetsysralosdepoleved
nocimonortsA

aetaercotytilibaetartsnomeD
pihsnoitalerdlihc-tnerap
nisrats/stenalpneewteb

nocimonortsA

aetaercotytilibaetartsnomeD
nocimonortsAnitenalp

aetaercotytilibaetartsnomeD
nocimonortsAnirats

tnetnoC etaercotwohetartsnomeD
gnisuledommetsysralosa
agniniatnocnocimonortsA
ratsadnaetilletasa,tenalp

noitamrofnitneserP:rehcaeT
retupmocahguorht

rotcejorp

htiwretupmoC
nocimonortsA

DCLaotdetcennoc
rotcejorp

dediuG
ecitcarP

ralosaetaerclliwstnedutS
gnisuledommetsys

ehtgniwollof,nocimonortsA
rehcaetehtfoecnadiug

noitamrofnitneserP:rehcaeT
retupmocahguorht

rotcejorp

rehcaetelihW:tnedutS
esusetartsnomed

ralosetaercotnocimonortsA
ledommetsys

htiwretupmoC
rofnocimonortsA

hcaednarehcaeteht
rehcaeTtneduts

detcennocretupmoc
rotcejorpDCLaot
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LESSON 1 continued

tnevE ygetartSlanoitcurtsnI tnedutS/rehcaeT aideM

tnednepednI
ecitcarP

detaercylsuoiverpehtgnisU
nidetaercledommetsysralos

ottiyfidom,nocimonortsA
-nuSehtrofatadlaerniatnoc

metsysnooM-htraE

gnisuledometaerc:tnedutS
nocimonortsA

htiwretupmoC
rofnocimonortsA

tnedutshcae

gniniatnoctuodnaH
lacimonortsa

detalersretemarap
-htraE-nuSehtot
rofmetsysnooM

tnedutshcae

kcabdeeF detcelesylmodnareerhT
etartsnomedlliwstneduts

ssalcehtotmetsysralosrieht
DCLhtiwretupmocehtgnisu

rotcejorp

eerhttceles:rehcaeT
stneduts

etartsnomed:stnedutS
metsysralosdetaerc

htiwretupmoC
rofnocimonortsA

hcaednarehcaeteht
tneduts

tnemssessA edivorplliwsreep/tnedutS
hcaenokcabdeeflabrev

nidetaerc,sledoms'rehto
.)setunim5(nocimonortsA

evresbo:rehcaeT
puriaP:stnedutSsnoissucsid

ehtssucsiddna
ledomnocimonortsA

erusolC -01aediuglliwrehcaeT
ehtnonoissucsidetunim

ralosagnivresbofostirem
nocimonortsAnimetsys

-llabtfos-llabesabehtsusrev
ledomthgilhsalf

noissucsidediuG:rehcaeT
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LESSON 2: Summarize the concepts and principles of modeling-based inquiry.

tnevE ygetartSlanoitcurtsnI tnedutS/rehcaeT aideM

noitnettaniaG eziromemotstnedutsksA
detalersretemarapdnastcaf
nagnikcimim,ymonortsaot

ymonortsanossalcdipisni

esehtnostnedutsnoitseuQ
sretemarapdnastcaf

;erutcelllamsreviled:rehcaeT
dnastcafnostnedutseuc

sretemarap

snoitseuqrewsnA:stnedutS

evitcejbO nialpxednayfitnedirepapnO
-gniledomfostpecnocyek

%001htiwyriuqnidesab
ycarucca

etisiuqererP ninalpnosselaetareneG
seodtahtseitivitcagnihcaet
desab-gniledomevlovniton

yriuqni

tnetnoC desabyriuqninoerutceL
wohehtnialpxEgninrael

fossecorpehtsdiagniledom
wohnialpxEyriuqni

nidesuebnacnocimonortsA
desabgniledomfossecorpeht

yriuqni

erutcelrevileD:rehcaeT ycnerapsnarT
rotcejorp

dediuG
ecitcarP

roeerhtfospuorgnignikroW
nosselanevig,stnedutsruof
stnemelehcihwyfitnedi,nalp

desab-yriuqniezisahpme
gninrael

tonodtahtstnemeleyfidoM
ezisahpmeyehttahtos
,gninraeldesab-yriuqni

nalpnosseltuodnaH:rehcaeT

fospuorgotniteG:stnedutS
ruofroeerht

detnirpnalpnosseL
repapno

tnednepednI
ecitcarP

riehtnotcelferlliwstnedutS
aetirwdnaecneirepxepuorg

gnissucsidhpargaraptrohs
-yriuqnifosnoitpecreprieht

gninraeldesab

snoitcelferetirW:tnedutS

ynarewsna,evresbO:rehcaeT
snoitseuq

kcabdeeF adaellliwspuorgtnedutS
yehttahwnonoissucsidtrohs

tnatropminasayfitnedi
desab-gniledomfotnemele

yriuqni
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LESSON 2 continued

tnevE ygetartSlanoitcurtsnI tnedutS/rehcaeT aideM

tnemssessA etirw,repapfoeceipanO
ruofrofhcaesecnetneseerht

fostpecnocyekehtfo
yriuqnidesab-gniledom

repaptuodnaH:rehcaeT

ziuqetelpmoC:stnedutS

hcaerofziuqA
repapno,tneduts

erusolC yekehtezirammuS
neewtebsecnereffid

-gniledomdnalanoitidart
desabyriuqnidesab

gninraelotsehcaorppa

erutcelrevileD:rehcaeT
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LESSON 3: Summarize the effects of keyboard commands on visual
perspectives (self-instruction through online manual).

tnevE ygetartSlanoitcurtsnI tnedutS/rehcaeT aideM

noitnettaniaG desab-bewyalplliwtnedutS
esuehtgnitartsnomedoediv
oterawtfosnocimonortsAfo

tenalP-ratSahguorhtetagivan
metsys

oedivyalP:tnedutS htiwretupmoC
dnanocimonortsA
noitcennoctenretnI

evitcejbO draobyekehtnehW
lausivnosdnammoc

morfevitcepsrep
nonevigeranocimonortsA
riehtezirammus,neercseht

ycarucca%09htiwstceffe

etisiuqererP draobyekehtfollayfitnedI
htiwdetaicossasdnammoc

nocimonortsA

tnetnoC -tenretnIesulliwtnedutS
gnitartsnomedlairotutdesab

foserutaefnoitazilausiveht
,hctip,way(nocimonortsA

)cte,llor

ehthguorhtetagivaN:tnedutS
lairotut

htiwretupmoC
dnanocimonortsA
noitcennoctenretnI

dediuG
ecitcarP

ksalliwlairotutdesab-tenretnI
ylsuoiverpanepootstneduts

metsystenalP-ratSdengised
nocimonortsAni

ottpmettalliwstnedutS
gnisuevitcepsrepaetaercer
erawtfosnocimonortsAeht

)evobamorfmetsysweiv.e.i(

tnedutsehttpmettahcaeretfA
txenehtotevomdluohs

hcihwlairotutehtfonoitces
notnedutsehtfeirbedlliw

ebdluocevitcepsrepehtwoh
gnisuhsilpmocca

nocimonortsA

ehtdaolnwoD:tnedutS
metsysdengisedylsuoiverp

knilbewanognikcilcyb

nocimonortsAnimetsysnepO
lairotutehthguorhtetagivaN

noitazilausivhcaetpmettA
nocimonortsAgnisu

htiwretupmoC
dnanocimonortsA
noitcennoctenretnI
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LESSON 3 continued

tnevE ygetartSlanoitcurtsnI tnedutS/rehcaeT aideM

tnednepednI
ecitcarP

etilletaS-tenalP-ratSaneviG
denraelehtesu,metsys

etagivanotslootnoitazilausiv
metsysehthguorht

htiwretupmoC
dnanocimonortsA
noitcennoctenretnI

kcabdeeF trohsaetepmoclliwstnedutS
gnidivorpyevrusdesab-bew

detelpmocehtnokcabdeef
eludom

kcabdeefetelpmoC:tnedutS
mrof

htiwretupmoC
noitcennoctenretnI

tnemssessA -bewdedneneponaneviG
eriannoitseuqdesab

foecneuqesagnitaeniled
yfitnedi,sdnammocdraobyek

niegnahcgnitlusereht
fotsilamorfevitcepsrep

serutpacneercsnocimonortsA
rofnosaerehtezirammusdna

noitcelesruoy

desabbewetelpmoC:tnedutS
ziuq

htiwretupmoC
noitcennoctenretnI

erusolC atneserplliwlairotuT
draobyekehtfoyrammus

tceffenaevahtahtsdnammoc
dnaevitcepsrepno

noitazilausiv

htiwretupmoC
noitcennoctenretnI
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LESSON 4: Generate an evaluation rubric for lesson plans teaching
modeling-based inquiry using Astronomicon.

tnevE ygetartSlanoitcurtsnI tnedutS/rehcaeT aideM

noitnettaniaG nahtiwsmelborpehtssucsiD
nacstnedutserehwytivitca
stnioponrostniopllufteg

ehtdna)derdnuh-enoroorez(
cirburarofdeen

noissucsidetatilicaF:rehcaeT

evitcejbO dnareeprofcirburaetaerC
tahtsnalpnosselrotatilicaf

fosleveleerhtsniatnoc
-llewadnaecnamrofrep

hcaerofnoitpircseddenifed
htiwecnamrofrepfolevel

ycarucca%09

etisiuqererP nafostnenopmoctsiL
rofcirburnoitaulaveevitceffe

yriuqnidesab-gniledoma
nalpnossel

cirburnoitaulavenaetareneG
tonseodtahtnalpnosselarof

desab-gniledomevlovni
yriuqni

tnetnoC secnereffidehtezirammuS
nosselrofcirburaneewteb

-gniledomgnivlovnitonsnalp
tahtesohtdnayriuqnidesab

od

ehtezisahpmeyllabreV
arofcirburafostnenopmoc
-gniledomgnisunalpnossel

selpmaxegnivigyriuqnidesab

noitamrofnitneserP:rehcaeT htiwretupmoC
erawtfoswohsedils

)tnioPrewoP,.e.i(

dediuG
ecitcarP

anevigeblliwstnedutS
.cirburdengisedylsuoiverp

ssucsidlliwrotcurtsniehT
dnacirburehtfonoitceshcae

-gniledomotdetiussitifi
yriuqnidesab

noissucsidetatilicaF:rehcaeT

nietapicitraP:stnedutS
noissucsid

foseipocrepaP
dengisedylsuoiverp

hcaerofcirbur
tneduts

tnednepednI
ecitcarP

anevigeblliwstnedutS
nosseldengisedylsuoiverp

hcaE.nocimonortsArofnalp
,dluohstneduts

cirburaetaerc,yltnednepedni
nalpnosselnevigehtrof

)tfardhguor(

snoitseuqrewsnA:rehcaeT

cirburngiseD:tnedutS
)nettirw(

repapkcalbfoeceiP
ottnedutshcaerof

noetirw
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PILOT TEST PLAN continued
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LEARNER PLAN
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Example Invitation Letter

Dear Mr. Doe,

Your registration for ESCI 6130 has been received.  We are excited that you have chosen
to participate in this course and we look forward to helping you further develop your
classroom technology integration skills!

When: Aug. 21 – Dec. 12 5:00 P.M. – 7:45 P.M.
Where: University of Georgia

Aderhold Hall
Room 618
Athens, GA

We have assembled a highly qualified and enthusiastic group of professors and graduate
students to facilitate the course this year.  We are fully confident that you will take a lot
away from this experience and that you will enjoy your time here developing your
classroom skills. You will find the program guide and objective outlines enclosed. Please
make an effort to review them before your visit with us.

Be sure to bring an open mind and a positive attitude!

Sincerely,

Kenneth E. Hay
LPSL - UGA
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FACILITATOR PLAN
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ESCI 6130: FACILITATOR WORKSHOP
Date: May 12, 2003, 9:00 AM - 3:00 PM
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Train-the-Trainer Exercises

Note: Each team of facilitators will consist of 2 assistant facilitators. Each team will
be assigned one module and will then present to the group.
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Evaluation Forms

The following pages represent:

Level 1 Evaluation
Level 2 Evaluation
Level 3 Evaluation



Evaluation

COURSE EVALUATION

Level 1 Evaluation

VSS - Astronomy
ESCI 6130

Course Content

1. Course Objectives, as stated, were met

Strongly
Disagree

Disagree Not Sure Agree
Strongly
 Agree

2. Course content was relevant to your needs

Strongly
Disagree

Disagree Not Sure Agree
Strongly
 Agree

4. Sufficient instructions were given to allow me to
   apply learned skills on my job

Strongly
Disagree

Disagree Not Sure Agree
Strongly
 Agree

5. Online manual supported my learning.

Strongly
Disagree

Disagree Not Sure Agree
Strongly
 Agree

6. The class activities added value to my learning.

Strongly
Disagree

Disagree Not Sure Agree
Strongly
 Agree

8. The delivery method was appropriate.

Strongly
Disagree

Disagree Not Sure Agree
Strongly
 Agree

Directions for completing evaluation:
Use blue/black ink or #2 pencil
Fill in circle completely
Use white out to erase mistakes

3. Couse objectives were appropriate

Strongly
Disagree

Disagree Not Sure Agree
Strongly
 Agree

7. Couse activities enhanced my understanding of
    the skills

Strongly
Disagree

Disagree Not Sure Agree
Strongly
 Agree

9. The evaluation methods enhanced my under-
   anding of the skills covered in the class.

Strongly
Disagree

Disagree Not Sure Agree
Strongly
 Agree

10. The class schedule was appropriate..

Strongly
Disagree

Disagree Not Sure Agree
Strongly
 Agree

11. The course met your learning needs.

Strongly
Disagree

Disagree Not Sure Agree
Strongly
 Agree



Learners’

12. Participation during instructional process.

Poor Fair Average Above
Average

Excellent

13. Contribution to overall learning environment

Poor Fair Average Above
Average

Excellent

Comments (please take time to add ideas for instructional improvement in the
                    content, delivery, and participation).

Resources

1. The learner guide was helpful.

Strongly
Disagree

Disagree Not Sure Agree
Strongly
 Agree

15. The software did what I expected.

Strongly
Disagree

Disagree Not Sure Agree
Strongly
 Agree

Facilitators

1. Knowledge of the material.

Poor Fair Average Above
Average

Excellent

2. Presentation Style

Poor Fair Average Above
Average

Excellent

3. Ability to communicate clearly

Poor Fair Average Above
Average

Excellent

4. Feedback and direction during instruction

Poor Fair Average Above
Average

Excellent

5. Efectively organized the class.

Poor Fair Average Above
Average

Excellent

6. Had the needed skills to prepare me for use
    the computer technologies.

Above
Average

Poor Fair Average Excellent



Overall

16. What lesson(s) helped you better understand modeling-based inquiry?

17. What lesson(s) did not help you better understand modeling-based inquiry?

18. What one thing would make the courrse more effective?

19. What one thing would you not change about the course? 

Thank you for your participation!



Evaluation
Level 2 Evaluation

VSS - Astronomicon
ESCI 6130

1. What causes the seasons ?

2. What is the relationships between the length of day and the season of the year?

3. List two means of measuring distance in space?

4. What are the methods by which early humans subdivided the solar day?

5. What is the difference  between lunar and solar eclipses?

6. What is the effect of the moon on earth tides?

7. Distinguish orbital characteristics of meteors, asteroids and comets.

8. What are the standard criteria  to classify stars ?

9. What are the physical differences between the sun and the earth?

10. State the  characteristics of the Milky Way Galaxy

11. What is the function of these keyboard command : PgUp, + ,A, Z, F ?

12. Describe the functions of the following menu categories: File/New Solar System, 
      Edit/New Star, Waypoints/ Add waypoint, Waypoints/view objects from front .



13. What are the components of a developed solar system model?

14. In Astronomicon, create a parent-son Star-planet System.

15 According to the oral direction, use the keyboard and menu commands to maneuver a given 
     solar system (on computer)

16 In Astronomicon, create a star, a planet, and a working solar system according to oral 
     direction. 

17. Identify four key concepts of modeling-based inquiry 

18. List three criteria of making an effective lesson plan?

19 Identify a teaching strategy to teach modeling-based inquiry using the Astronomicon 
     software?

20 State your measure selection for a lesson that teaches modeling-based inquiry using the 
    Astronomicon software?

21 List and describe five components of an effective evaluation rubric for evaluating a 
     modeling-based inquiry using Astronomicon software.

22. Create a rubric to evaluate peer and facilitator lessons.



  VSS – Astronomicon 
  ESCI 6130 
  Level 3 Evaluation 
 
This level measures the use of new skills on-the-job. It determines how much 
the participants actually use the skills taught in the training program and 
provides feedback on the ability of the learners to transfer what they learned to 
the job itself.  
 
Performance Comparison 
 
Direction: this form is to evaluate how much you actually use the skills taught in 
the training and provides feedback on the ability of the learners to transfer what 
they learned to the job itself. Please fill out the form.  
 
Name n                                              Jin  
                                           
Department n                                        n 
 
Course n                                            Jin
 
Semester  Fall                                      Jin
 
 Before the Training After the Training 
How did you teach 
astronomy in your class? 

  

How did you organize your 
teaching activities? 

  

How did you evaluate the 
learning results? 

  

What aspects of the class 
plan have changed? 

Not applicable  

 

 

 
 
On-the-job Performance Objectives 
 
1. Able to use Astronomicon in teaching activities 
2. Able to use modeling-based inquiry teaching method 
3. 70% of astronomy classes are taught using modeling-based inquiry on 

Astronomicon 
4. Teachers are using Astronimicon to aid in the instructional process. 
5. The evaluation procedure includes a new rubric for modeling-based inquiry. 
 
 
 
 
 

 1 



  VSS – Astronomicon 
  ESCI 6130 
  Level 3 Evaluation 
Level 3 Evaluation continued 
 
Supervisor Rating Sheet 
 
 
Name n                                              Jin  
                                           
Department n                                        n 
 
Course n                                            Jin
 
Semester  Fall                                      Jin
 
The ability to use 
Astronomicon in teaching 
activities 

                                                  
Poor         Fair      Average     Good   Excellent 
 
 

The ability to use 
modeling-based inquiry 
method 

                                                  
Poor         Fair      Average     good   excellent 
 
 

Percentage of 
participants using 
modeling-based inquiry 
with Astronomicon in 
their coursework 

                                                  
0-20         20-40     40-60     60-80   80-100 
 
 

Are teachers using 
Astronomicon in their 
classes? 

                                                  
 Yes                                      No

 
 

Are the evaluation 
procedures an effective 
rubric for cauterizing the 
effectiveness of 
modeling-based inquiry? 
 
 

                                                  
 Yes                                      No

 
 

Comment: 
 
 
 
 
 
 
 

 

 

 2 



  VSS – Astronomicon 
  ESCI 6130 
  Level 3 Evaluation 

 3 

 
 

Supervisor n                                              Jin  
                                           

 
 
Date  Fall                                      Jin 
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APPENDIX A - STANDARDSAPPENDIX A - STANDARDSAPPENDIX A - STANDARDSAPPENDIX A - STANDARDSAPPENDIX A - STANDARDS

NATIONAL STANDARDS

Earth and Space Science

Content Standard D
As a result of their activities in grades 9-12, all students should develop an
understanding of

· Energy in the earth system
· Geochemical cycles
· Origin and evolution of the earth system
· Origin and evolution of the universe

Content Standard D
As a result of their activities in grades 5-8, all students should develop an
understanding of

· Structure of the earth system
· Earth’s history
· Earth in the solar system

Reference

National Science Education Standards [Online]: http://books.nap.edu/html/nses/html/
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PRE-TRAINING QUESTIONS

1. How would you rate your knowledge of Georgia’s QCCs for astronomy?

2. How would you rate your proficiency as an astronomy teacher?

3. Before attending this class, how would you rate your knowledge of basic
concepts in astronomy (i.e. solar systems, planetary motion, phases, eclipses,
seasons)?

4. Before attending this class, how would you rate your knowledge of modeling
based learning?

5. Before attending this class how would you rate your knowledge of inquiry based
learning?

RESULTS

APPENDIX B - QUESTIONNAIREAPPENDIX B - QUESTIONNAIREAPPENDIX B - QUESTIONNAIREAPPENDIX B - QUESTIONNAIREAPPENDIX B - QUESTIONNAIRE
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OPTION A
2 graduate students for software support
1 PI (faculty)
Program span: 2 months

1 PI $4400 Analysis
55 $/hour PI
80 hours

20 $/hour grad $1600 Grad Design - Manual
1 grad $4400 PI Design - Manual
55 $/hour PI $6000 Total
1 PI
80 hours/design

20 $/hour grad $2400 Grad Design
1 grad $6600 PI Design
55 $/hour PI $9000 Total
1 PI
120 hours/design

20 $/hour $6400 Grad Support
2 grads
40 hours/week
4 months

1 PI $4400 Evaluation
55 $/hour PI
80 hours

$21400 Total Option A

APPENDIX C - OPTION A CoST ANALYSISAPPENDIX C - OPTION A CoST ANALYSISAPPENDIX C - OPTION A CoST ANALYSISAPPENDIX C - OPTION A CoST ANALYSISAPPENDIX C - OPTION A CoST ANALYSIS



D-1

the Virtual Solar System Project at UGA

OPTION B
1 graduate student
1 PI (faculty)
Program span: 2 months

1 PI $4400 Analysis
55 $/hour PI
80 hours

20 $/hour grad $1600 Design - Manual
1 grad $4400
55 $/hour PI $6000 Total
1 PI
80 hours/design

20 $/hour grad $480 Grad Design
1 grad $1320 PI Design
55 $/hour PI $1800 Total
1 PI
12 hours in class
24 hours development

20 $/hour grad $5760 Grad Development
1 grad $15840 PI Development
55 $/hour PI $21600 Total
1 PI
12 hours in class
24 days
288 hours development

20 $/hour grad $420 Grad Implementation
1 grad $1155 PI Implementation
55 $/hour PI $1575 Total
1 PI
12 hours in class teaching
9 hours in class supervising teachers
21 hours total

APPENDIX D - OPTION B CoST ANALYSISAPPENDIX D - OPTION B CoST ANALYSISAPPENDIX D - OPTION B CoST ANALYSISAPPENDIX D - OPTION B CoST ANALYSISAPPENDIX D - OPTION B CoST ANALYSIS
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20 $/hour $400 Implementation - Support
1 grads
20 hours/week
1 month $1975 Total Implementation

1 PI $4400 Evaluation
55 $/hour PI
80 hours

$31375 Total - Option B
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