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 ABSTRACT

'This'projectVaddresses theuneed'of‘implementing’the
'.Callfornla State Framework for Sc1ence in elementary schools‘
’}by us1ng technology as an 1nstructlonal tool |
| In order to become productlve 01tlzens in the nextb
'century,‘students today must learn how to thlnk ratlonally,
'creatlvely,vbecome problem solvers, obtaln the skllls
necessary to retrleve 1nformatlon both electronlcally and d
';textually, and communlcate effectlvely The 1ntegratlon 1nto'
';the‘curriculum_of‘dlfferent technologles‘such'as.CD—ROM, »
internety‘email( multimediaf andoothervsoftware'applications
_as tools for informationlliteracy is addressedain this
'prOject ' The project further‘addresSes the need for a
science software that is developmentally approprlate,
cons1ders the needs of learners prov1des for a multlmedla
"learnlng experlence, and allows the students the opportunlty‘
'oto construct meanlng from thelr 1nvolvement w1th the content
v;materlal ‘ | - o ‘ |
© In address1ng the above goals, this'project'inCludes the
‘design of a multlmedla stack=to be usedvas'supplementalt
'materlal Ain conjunctlon w1th the earth sc1ence currlculum in
‘third grade, The stacks are both teacher and student |

. generated.
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CHAPTER ONE

Introduction

In recent years the California State Science Framework
has undergone significant changes in the area of teaching
science at the elementary school level. Students are now
required to be actively engaged in learning about the natural
and technological world that surrounds them in their everyday
lives. Instructional activities should be designed so that
students can take charge of learning the major concepts of
science rather than the teacher providing direct instruction
(Neden, 1994). Active learning is most closely tied to hands-
on laporatory experiences, but there are many other forms of
active learning including: active reading; listening;
discourse; and using new learning technologies such as the
computer, internet resources, and CD-ROM software (California
State Board of Education, 1990).

The new science state framework encourages the
integration of technology in the teaching of the earth
science concepts of astronomy. Students are usually taught
about the solar system and other related topics by reading
the information out of a textbook or listening to a teacher
lecture about such concepts. Occasionally, an age
inappropriate video of the top;c would be shown to provide
visual images of the concepts being taught. Assessment or
evaluation of what learning took place usually takes the form
of a written exam at the end of the learned section (Selby,

1993} .



An innovative approach to teaching science processes is
one that provides students with opportunities to rely on
their own natural curiosities and to guide them through a
process of discovering answers to questions they have
generated, not questions provided by the teacher (Vincent,
1993). By doing this the students learn science concepts
using the guided discovery approach. The traditional use for
discovery learning of a textbook is supplemented with
additional technologies such as the internet, CD-ROM,
software, reference materials, and a teacher created
multimedia presentation. Multimedia materials often enable
students to obtain additional information about the subject
matter in a non-linear fashion. Once the students have
gathered this information, they can begin the process of
arriving at an answer to their original question. The
students create new knowledge based on previous learned
concepts and devise a way to present these new ideas. The
formal assessment takes place at the end of the process in
the form of a student-created multimedia report which
provides answers to the student-generated questions. The
students in turn become the teachers and the teacher becomes
a learner (Beasley, 1992).

The basic content of all science concepts consists of
hypotheses and theories that can be observed and have
meaning. The science process of observing, communicating,
comparing, ordering, categorizing, relating, inferring, and
applying are all skills that students need to possess in

order to understand these basic science concepts. These



processes also are considered to be life skills that will
help the students begin to understand a variety of concepts
in other curricular areas (Davis, 1994). This underlying
focus of this project takes the position that through the use
of technology, these processes can be actively achieved and
used to provide the student with legitimate learning.

The skills of information literacy are also introduced
to the student. An information literate person has the
ability to access, evaluate, and use information from a
variety of sources. An information literate person can
recognize the need for information, formulate questions based
on his or her information needs, identify potential sources
of information, develop successful search strategies, and
access print and technology-based sources of information.

The information literate person also needs to be a competent
reader. Students will use these information processing and
literacy skills to research and find the answer to their
questions. The research base is broadened and goes beyond the
school required textbooks. A variety of technology-based
resources will be used to complete this research.

Multimedia technology is reported to be useful in
reinforcing what was learned from the text as well as
provide additional information that might inspire the student
to learn more about a particular topic. Color, movement,
sound, and developmentally appropriate text would help to
motivate the student to continue to learn about the topic.
The use of visual aids, graphics, and auditory reinforcement

can help those students that find it difficult to learn by



reading out of a textbook (Barba, Pang, Santa Cruz, 1993).
The software would provide a different modality for learning.
Additional information could be acquired from internet
resources, CD-ROM, or other software applications.

Another use for the software would be to help students
who missed a lesson due to an absence or release time from
the classroom to catch up with the remaining students in the
class. This would eliminate the need for the teacher to
reteach the lesson to one or two students. Students who find
a particular concept difficult to grasp can use the stack to
relearn the concepts or experience the information in a
different manner. It is important that a teacher offer as
many different methods of presenting learning materials to
his or her students as possible. Not everyone learns in the
same manner.

The use of computer technology in delivering earth
science instruction supports the learning theory of
constructivism (Toomey, 1995). The heart of a constructivist
science curriculum is involvement in meaningful hands-on
activities. According to Toomey, knowledge is not something
that can be written on an "empty slate" in a student's brain.
Each student develops explanations to different scientific
phenomena based on his or her prior experience. Through the
interactions provided by these activities, students are able
to reconstruct previously developed explanations or concepts
(Biehler & Snowman, 1991). A software program designed with
this in mind can provide that experience to the learner.

Visiting a museum or reading a manual will not provide the



learner with the first-hand experience or "interaction" with
the material that a computer program can provide. Since the
content area in the earth sciences for third grader students
revolves around the topics associated with outer space, first
hand experience is practically all but an impossibility.
However, through the use of technology, the students will be
able to access the latest information, pictures, and research
available from such agencies as National Agency on Space
Advancement (NASA) and the Jet Propulsion Laboratory (JPL).
This information will be used to solve problems.

Students need to be provided the opportunity to explore
areas that are puzzling or unclear in their understanding of
earth science and astronomy. The students will take complete
ownership of their learning as they discover the answers to

those concepts that do not make sense to them.

Statement of the Problem

The study of the relationships that the Earth, moon,
and sun have on each other is a large portion of the
California science curriculum in the third grade (California
State Board of Education, 1990). Teaching these
relationships requires detailed coverage of the different
phases of thg moon, rotation versus revolution, the reason
for the different season, and how the sun and moon effect our
Earth. Many existing software programs deal with the entire
solar system, including all planets and their moons. There

does not seem to be any type of software or other



"instructional-technologylthat‘deals*spécifiCallyIWith’"'

teachlnq

Earth S

prlmary—aged students about the concept of the

moon and the sun and the effect that they have on

feach other There is’ however plenty of educatlonal software ;’n

.,that covers these spe01f1c tOplCS for students age ten and

.above (Hauhland 1988)

An 1nformal rev1ew of several

different software appllcatlons de31gned around thlS content jg

tarea‘indlcate that there is dlfflculty 1n flndlng o

'developmentally approprlate 1nstruct10nal software avallable L

for students in- the thlrd grade

'The Etlwanda School DlStrlCt located in Southern

| Californla w1th a populatlon of approx1mately 5,400 students;'

-’uSes a
(Macmil
materia
state S
yrequire

'informa
sthe use
‘also pr

does no

would enhance learn;ng,

skills,

" 'science

lan/MCgraw—Hill -1993)
~ience frameworks.
tion;

ovided to stimulate interest..

sc1encevprogram,called A System In The Sky

that provides instructional

ls to support the science currlculum mandated by the

The teachers in thls dlstrlct are

d to use this materlal 1n-present1ng the content area

The main source of information is,deliveredvby
of a student textbook. ‘A'few‘colored overheads are -

HoWeVer, the program

t 1nclude any ‘computer based multlmedla materlal that»-

1nclud1ng 1nformatlon llteracy L

as well as increase students’ “interest.

Project Overview

Thls progect 1nvolves the development of a. unlt in

that 1ntegrates the use of technology in the problem—



solv1ng approach and the development of 1nformat10n llteracyisgl_t‘

‘skllls 5 Included as part of th1s plan 1s a teacher created S
'hypermedla stack to serve as an addltlonal resource The ke

-7follow1ng sc1ence concepts w1ll be addressed rotatlon,

‘_revolutlon,‘day and nlght dlstances,‘solar and lunar

ecllpses, grav1ty, moons, stars, and the planets There w1ll_

i"be a set- of act1v1t1es des1gned to help the students learn

the concepts w1th an emphas1s on process skllls The progect"'

_lalso prov1des a set of references Wthh 1nclude CD ROM and a
'lvarlety of web s1tes _ | KRS
The unlt plan w1ll model the process approach to’

‘teachlng science. - Informatlon llteracy skills w1ll be used
to 1ntegrate technology 1nto the process ' The teacher—"‘
vgcreated stack on the other’ hand w1ll address the ‘
developmentally approprlate needs.of the~th1rd grade
sstudents | | o

ThlS prOJect is not a content unit presented in’ and of
itself, but rather a process unit based on the gulded
dlscovery method of teachlng sc1ence The. students w1ll be
: 1ntroduced to spec1f1c tOplCS revolv1ng around earth sc1ence
at afthlrd;grade level.p Thrs exposure,‘ln turn, will prov1de‘
‘the‘enVironment for the Students to generate queStions‘bg
amongst themselves about the subject matter The teacher will
act as a fac111tat0r, guldlng the students dlscuss1ons and
questlons in the approprlate currlculum dlrectlon ThlS
cur1051ty to’ flnd answers to the problems u81ng the
scientific process, data gatherlng technlques u51ng

technology,~cr1t1cal thlnklng skills, and presentatlon‘



development using multimedia‘will be the cdfe focus of this
project. | |

The prerequisite skills‘fhatvthe students must possess
to successfuliy:participate in thiS‘projeCt includei the
ability to read at a third grade level, the ability to write
at a third grade leVél, and they mﬁst possess basic computer
_1iteracy skills such as knowing~the pérts of the computer, -
iemedial keyboarding skills, knowledge of saving data to a
disk, and how to print on hard copy. All of these cbmputer .
skills have been taught.to the students participating in this
project during sécond grade and re&iewed at the beginning of
“third grade. | |

The process of this project involves many steps. First,
the teacher will present materials related to the content
area to the students. A large group discussion about the
concepts will be monitored and guided by the teacher. The
teacher at this point takeé on the role of facilitator not
iﬁstructor. The students will in turn write down several
questions that they have about the subject matter, or‘define
certain areas that they would like to learn more about or
find confusing to understand. These student'genera;ed
questions will then be collected by the teacher, read, and
grouped based on similar question types. The students with
like questions will then be placed in collabofative groups
where they begin to gather data collectively using several
techniques. ‘

The main skill that will be used by the students is

that of information literacy. Information literacy is a term



that describes the skills needed to completebthe process of
information problem-solving (American Association of School
Libraries, 1994) . In order to become productive citizens in
the next éentury, today’s students must.learn how to think
rationally, creatively, become problem solvers, obtain the
skills necessary to retrieve information both electronically
and textually, and communicate effectively.

Technology plays a major part in this process of data
gathering. The students will be exposed to several different
technologies to find answers to the questions that they pose.
The oldest and most basic form of technology'to be used will
be the textbook and other printed materials. Books still |
provide an abundance of information that cannot be found on
the internet or.otherbeleetronic means. The stndents wili
also use internet:resources using Netscape Navigator to
research areas of interest. Basic internet navigation
techniques have been taught to this entire group of students.
A teacher-created home‘page has over twenty-five appropriate
links to outer space sites where the children can find
additional information. Several third‘grade students have
the internet at their_own:homes‘and have beCOme'efficient
gathers of information simply through personal use and
experience. These experts will also‘become peer tutors
during the process of data gathering and heip those students

who are having difficulty navigating the internet. The school

aISQ has a CD-ROM program called Space Adventure (Knowledge
Adventure, 1994) which is designed for intermediate grade

level students (grades four through six) that can be used to



fsupplement the research Flnally, there 1s ‘a teacher created"h
,’multlmedla presentatlon or Computer Alded Instructlon (CAI)
'xwhlch prov1des the students w1th age approprlate 1nformatlonfvt
\hcoverlng the spec1f1c areas descrlbed in the content area |
hbThe students w1ll use the Sklll of note taklng durlng thlS'k
"data collectlon process to gather thelr thoughts and begln o
'.formulatlng answers to thelr orlglnal questlons

| The next step of the process 1s for the students to ,
develop their crltlcal thlnklng skllls by comparlng and
contrastlng all the 1nformatlon that they have gathered and 3‘
1xbeg1n to dev1se answers to ‘be presented to the class in a
multlmedla format The electronlc presentatlon must be'ﬂ
‘organlzed developed and communlcated in an effectlve
gmanner Here the student needs to bUlld upon ex1st1ng

fcomputer SklllS and learn how to create hypermedla

,101



CHAPTER TWO

therature Rev1ew Introductlon P

' - If the astronomy unlt and related author created

'“software 1s to achleve the objectlvesw
lfchapter,'lt must be structured to current standards 1n‘”'
'M;elementary sc1ence educatlon, be rooted 1n construct1v1st

Thlearnlng theory, and 1ntroduce technology 1nto thegiV‘:

sf‘currlculum As. a result of a rev1ew of current educatlonal

o :llterature, this chapter w1ll show the llnk between these"'

'objectlves and the de51gn of the currlculum unlt and

:~software The tOplCS to be rev1ewed 1nclude sc1ence

fated in- the prev1ous“;l””'

11nstructlon,’cogn1t1v1sm, the 1ntegratlon of technology 1ntocvh

L_the currlculum, 1nformatlon 11teracy, and the effectlve use:'

'"of multlmedla software

_ The Nature of Science

Sc1ence 1s a f1eld that 1s constantly changlng w1th new}"

T,vgflndlngs in. bas1c knowledge, med1c1ne,_and technology The

'~“essence of sc1ence 1s the process of crltlcal thlnklng and

‘”;asklng thoughtful questlons These are skllls Wthh today s
-fstudents need ‘to master It 1s 1mportant for chlldren to
.'comprehend how the natural world works so they can be well

'?fprepared for dec1s1ons they must make as adults (Anderson,ffﬁf&
71994)’ Dec1s1ons 1n the next century w1ll be 1ncrea51ngly

7_~dependent on a’ clear understandlng of sc1ence o

801ence 1ncludes thorough observatlons whlch are drlven




by curiosity (Beichner & ﬁobey;'1994). In addition to this,
the sharing of ideas and findings with others is an edually
important facet of the-sciehce process. In the‘scientific
wcrld,'the results of a research study are only published and
become a part of the body of knowledge after it has beeh
reviewediand discussed with other scientists. This
communication aspect is what really distinguishes a scientist
from just a casual observer. | |

onrking together in collaborative groups iSvalsc a largev
part of the scientific process. Students'shouldvbecome |
comfortable with working together and sharing ideas. In the
past, this might have been construed as cheeting. Certainly,
there are times when a student must work by himself, but one
of the prerequisite skills of adult life is to work
effectively with others. It is important that educators
prepare students for adulthood; cooperative groupiﬁg is Qne
way that this can be achieved.

According to Backes (1994), in order for science to be
effective, it should also be enjoyable.. Students shouldvbe
actively engaged in the learning process which can be ‘
accomplished by placing them in a position of-responsibility
for their own learning. Experimental problem-solving
encounteré which have meaning to”the student should be
provided as much as possible in all science content areas.
This can be accomplished if the teacher maintains a flexible
teachihg style and follows some of these guideiines in
developing science concepts (California Science FrameWork,

1990): (1) ask the students questions about a topic to

12



determine their level of nnderstanding before instruction

- begins; (2) take a non—judgemental stance on student’s
concepts of seience-(3) provide a variety of instructional
strategles and. technlques to help the students understand the
concepts; (4) all students should be 1ncluded in dlscu551ons
and cooperative learning groups should be formed at all
possible times.

The revised California Science Framework of 1990 spells
out ten specific expectations to achieve seientitic'literacy'
for all students living in the state ef California. These
expectations are as follows:

1. The major themes underlying science, such
as energy, evolution, patterns of change,
scale and structure, stability, and systems
and intersections, are developed and deepened
through a thematic approach.

2. The three basic fields of study-physical,
earth, and life sciences-are addressed,
ideally each year, and the connections
among them are developed.

3. The character of science is shown to be
open to inquiry and controversy and free
of dogmatism; the curriculum promotes
students understanding of how we come
to know what we know and how we test and
revise our thinking.

4. Science is presented in connection w1th
its applications in technology and its
1mp11catlons for soc1ety

5. Science is presented in connectlon with
students’ own experlences and interests,
frequently using hands-on experiences
that are integral to the instructional
sequence.

6. Students are given the opportunities to
construct the important ideas of science,
which are then developed in depth, through
inquiry and investigation.

7. Instructional strategies and materials
allow several levels and pathways of
access so that all students can experlence
both challenge and success.

13



8. Printed materials are written in an
?Tinteresting and- engaging narrative
 style; in partlcular vocabulary is

used to fac111tate understandlng rather
than as an end in itself. L

9. Textbooks are not the sole source of

* _the currlculum, ‘everyday: materials and
u_laboratory experlments, v1deotapes and .

. software, and other printed materials
- such as reference books prov1de a substantlal
- ..part of student" experlence o L
. 10. Assessment programs ‘are aligned w1th the
- jlnstructlonal program in both content and
format; ‘student performance and .
1nvestlgatlon play the same central role
- .in assessment that they do in 1nstructlon;
.~,(Callforn1a State Framework 1990 D.9)

Sc1entlsts are problem posers and problem SOlverS-,'They R

ask questlons about the world they 11ve in whlch makes them
curlous : But they also act on that cur1051ty by trylng to
find the answers to thelr questlons Somet;mes,they try to
use the sc1ent1f1c method of hypothesisigeneration,;
experimentation, and predlctlon Sometlmes they use a’
haphazard trial and error method , Most of the tlmes they act
‘between these two_extremes., Sc1entlsts use thelr intuition
»and their own background‘knowledge to gulde them towards the
answer. Sometlmes thlS search 1s stralght forward many tlmes
’1t is not but they contlnue to search for ways to solve
problems presented by nature (Shaplro, 1994)

Sometimes theorles become so- complex and unw1eldy that )
the best solutlon is- for the sc1ent1st to tear 1t apart ‘and
start all over again. Sc1ent1sts are llke young chlldren in
that they both possess tenac1ty and curlos1ty, ‘both prlme H
characterlstlcs to become ‘an outstandlng sc1entlst - Then why
is 1t that all chlldren do not become sc1ent1sts7 That

‘natural curiosity has been stlfled‘by tradrtlonal teaching

14






students to obtaln sc1ent1f1c llteracy and to understand the
world in Wthh they llve Tradltlonal assessment such as
Vocabulary test and knowledge recall w1ll not measure whether
"~ or not that goal has been achleved The development and
'de31gn of the assessment- tool w1ll requlre as much detailed
cons1deratlon‘as the development}of”the,1nstructlona1 program

itself.

The Philosophy‘of'ScienCe Teachlngﬁ

There are'severallarguments_about the philosophy of how
science should be taught to elementary-aged children
(Beichner‘& Dobey, 1994) For starters,vthere is the all-or-
nothlng argument that 1mplles that a teacher s respons1b111ty
is to teach the important sc1ent1f1c facts and concepts to
the students. Allowing the students to explore and discover
concepts on their own is‘an'inefficient process which might
result in misconceptions made on the students’ part. It is
truelthat there is an important body of information that
students must learn in order. to surVive as adults in today’s
complex world. It might be more efficient for a teacher to
simply hand out a list of facts and have the students
memorize the information and be tested. But Will the students
understand the material, retain the information at a later
date, or be able to apply that knowledge in other situations?
Sometimes in science teachlng; less is more. ‘It‘is\more
important to cover fewer topics in greater depth than a brief
overview of many concepts}'It is crucial that the students

have a full understanding of how the different science
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concepts fit together; hbw the systems relate to each other.

The content-driven versus open-ended durriculum argument |
implies that the teacher should stick to an outline of topics
to be covered rather than giving the students free reign as
to Which direction to follow. If the students are allowed to
go off on their QWn, they may miss some of the key facts and
principles of the content aréa¥

This philosophy is dlosely tied to the all-or-nothing

approach. Using this method is aiso an effective way of
teaching, however it is not an effective way of learning or
retaining information. Researchers have determined that
children learn best when they are given the opportunity to
construct their own meaning for concepts. Students will learn
and remember more if they are taught in this manner. Children
tend to be more highly motivated to learn about science if
instruction is designed around the open-ended curriculum
approach. Individual learning style can be better matched if
the students themselves have a say in the approach that is to
be taken. This works especially well if the students have
been taught metacognitive strategies such as concept mapping
or advanced organizing skills. It is critical that the
teacher remain flexible and address the questions that are
interesting to the children, not just to‘the teacher. The
teacher’s job is to design a program which carefully balances
the ideas of the content and open—ended approaches. Allowing
the students to simply follow their whims does them a
disservice. The central concepts of any given area of study

needs to be addressed. But, a curriculum which is designed
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to 1gnore or dlscourage student 1nterests Wlll certalnly o
: decrease the chances of the students ever belng 1nterested 1ny3
-learnlng more about the subject matter f : |
| | The textbook/worksheet orlentatlon versus free for all
- labs argument 1mp11es that the schools are poorly equlpped tofi
handle hands -on experlments These types of act1v1t1es ’
frequlre extended amounts of t1me and- effort many teachers
:'feel that the chlldren are s1mply playlng 1nstead of worklng o
vInstructors are concerned that the students may miss 1earn1ng»
’the concepts that are 1mportant from the teacher s v1ewp01nt

| Teacher who -are uncomfortable w1th the1r own level of |

lsc1ent1f1c understandlng and fear that they w1ll not be able )
‘:ito explaln events as they occur usually adhere to the

»textbook/worksheet phllosophy i These teachers feel that
follow1ng the textbook 1s a much safer road to take '
Teachers need to be more open—mlned and flex1ble 1n g1v1ng up7:
the full respons1b111ty of belng a walklng book of knowledge '

yTeachers can not poss1bly know every answer to every questlonl'

:,that arlses, espe01ally 1n the sc1ence currlculum More o

'fi 'respon51b111ty should be placed on the shoulders of the

,:students Let them des1gn the experlments us1ng everyday -
materlals that can be found at home or other common places
Let them f1nd the answers to thelr questlons on thelr own

Wlth the students 1ncreased 1nvolvement the 1dea that

'~sc1ence experlmentatlon or research is: expens1ve and can only-p -

E‘,be achleved in a laboratory w1ll be dlspelled ) _
| The type of thlnklng SklllS that are developed by izi

bdesignlng, 1mplement1ng, and analy21ng experlments are key to



“science and other areas. All of these skills that are
encountered in ekperimentation and research are‘related to
formal thinking levels.  How can we expect studénts to
perfdrm higher levels of thinking without,giving them the
practice in the first place? These skills are not germane to
science alone, but can be transferred to other areas.

‘ Finally, the content versus process versus attitudes
argument sums up the battle of science philosophies in the
best fashion. The content argument has already been
discussed. The process philosophy teachers believe that
factual teaching is misspent on primary-aged children. These
instructors believe that it is more.important for the
children to learn the process or skills of science rather
than,content areas. Students’ time is better spent on
learning how to measure distance énd temperature, single out
and control variables iﬁ'experiments, and learn how science
is accomplished. The last argumént supplied by some teachers
implies that what really counts in teaching science is not'
the content or process of sciehce that matters, but rather
the development of positive attitudes that children have
towards science. Getting students to like science is the main
goal.

The best possible'science philosophy‘is a combination of
all these arguments (Hutchinson, 1991). A program should be
designed to stress important facts and skills, with hahdé—on-
experiments applied at éppropriate times; and freedom for the
students to explore on théifvown with the teacher’s guidancé.

Student should naturally have a positive feeling towards
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science if these approaches. are impiemented,

Science Instruction and'Cognitiviem

The guided discovery,‘inqﬁiry,ror problem solving
methods of teaching'ecience'are built around:their ‘
contructivism-learning ﬁheery.'Knewledgeieécumulatee‘thfough
the process of"buildihg“onvpinr eXperiences'éﬁd’
understandings.’ Students ere abievtokconstrUCt new ideas by
somehow combining new infOrmation‘into the COneepts‘that are
already in place. Manyetimes the fit_of'new iﬂfofmation is
so misalignediwith old infermatien ﬁhat/the"Stﬁdeﬁt is:unable
to apply the new knoWiedge to other situations.‘*There is no
meaning outside_of the claseroom and the student has
difficulty transferring principles (Shapiro,e1§94);

The Association of Supervision and Curriculum
Developmeht (ASCD)xhas developed a feur Stepvprocess for
guiding learning‘through'the constructivist approach
(Beichner, Dobey, 1994). This model is essentially the
problems approach method whichjwas_mentioned:earlier."The
first stage is to have the learner‘become engaged by teacher
or stﬁdent generated questions. The teacher can prepare the
list of questiens ahead of time frem something“a studeht has
recentiy observed orbexperienced, or the questiens cpﬁldbbe
related to current evehts. At this point, the teachereisf
able to determine what ievel of prior knowledge orv' k
understandingvaboﬁt the topic:the students’possees. This
first stage allows the teacher to invite the students Eoe

learn, not just feed information to them.
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In the second stage the students are allowed to discover
what they can about the question(s) at hand. The teacher
allows the students the opportunity to explore, discover, and
create answers of their own to these questions. Different
reference materials should be made available to the students
such as textbooks, library materials, internet access, CD-ROM
programs and other SOftware items; The students should also
bé able to experience‘handséon‘activities at this point if it
‘is appropriate. |

The third stage will naturally occur from the activities
of the second stage. The Students talk amongst'themselvés-
and others to propose explanations and solutidns to the
questions. Through the résearch efforts and hands-on
experienées‘the students put‘all the pieces together and cdme
up with a good explanation of the problem at hand.

The laSt step is for the students to take action on what
they have learned. At this point the students have integrated
the new information with their prior knowledge and have
created a new knowledge base which thevaill continue to
build upon. The learﬁers will construct a new conceptual
understanding‘of the subject matter, or create a conceptual
change, having gone through the process of exploration,
remembering pridr experiences, reséarch work from information
competency skills, hands-on experienées, and guidance from
the teacher. The'students could also present‘their>new
knowledge to other students and become teachers themselves
(Johnson, 1995) . | | | .

Brooks (1990) devised the‘following list of approaches
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to be an effective constructivist teacher:

« Encourage and accept student autonomy,
initiation, and leadership

e Allow student thinking to drive lessons.
Shift content and instructional strategy
based on student responses.

e Ask students to elaborate on their responses.

e Allow wait-time for asking questions.

¢ Encourage students to 1nteract with each
other and with you.

¢ Ask thoughtful, open-ended questlons

¢ Encourage students to reflect on experiences
and predict future outcomes.

e Ask students to articulate their theories
about concepts before presenting your -
understanding of the concepts.

e Look for students’ alternate conceptions
and design lessons addressing any
misconceptions. :

« Let students teach each other whenever
poss1ble This forces them to closely
examine what they know.

e Encourage other metacognitive activities.
Have students think about how they learn.

" Let them brainstorm to learn even more.

e« If you can, have each student or group of
students create a tangible product. This
gives them a sense of accomplishment and
provides something concrete to remember;
it forms a base for building additional
knowledge (Beichner & Dobey, 1994 p.29-30).

According to.technologistvFerguSOn (1988) there is a
distinction between instruction and,conStruction. The -
concept of instructionientails the fiow of skills from one
person to another. However, constrnction means that the
learners are actively building meaning within their‘own minds
rather than having it placed there by someone else;

Instructional technology theory, like learning theory,
grew ub within the behavioral mind»set (Ray, 1991). Learning
theorists now have made the transition to the

cognitive/affective mlnd<set. There is stlll plenty of
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support for systems of 1nstructlon for low-level types of ‘
_learnlng (memorlzlng,:automatlzlng) - However, many are |
':beglnnlng to adopt the notlon that the constructlon view is
- far more approprlate for- hlgher order types of learnlng
(Papert, 1980). | P
].Activities mean‘more.when'used in:conjunctiOn with an
Vorganlzlng concept David AnSubel”s WOrk'With}advanced
"organlzers proves th1s theory to be true. There are three
vugdlfferent types of organlzers that teachers use 1n educatlon
:'(1) advanced (2) emerglng,,and (3) hlstorlc Advanced
1k.organizers are those concepts thatAare~presented ahead of’
tlme to help students make sense out. of what they are ‘about
to learn. 1 HlStorlC organlzers are those that are 1ntroduced
after the 1nstruct10n has taken place ‘ Emergent organlzers;,
,occur as. concepts durlng 1nstruct10nal act1v1t1es USing
these organlzers w1ll help the teacher and students acqulrehv
the key concepts of content and process , ThlS 1n turn w1ll
| make the learnlng more eff1c1ent and the knowledge more
transferable (Todd 1990) |

S

ThejRolefof'ComputeriTechnology_in;InStruction"

InStructional technologyfhas beenlpresent'ln-schools.l
‘for over 300 years 1n one form or another rSimple_drawings‘
have been replace by d1g1tlzed 1mages ,entlreellhraries of”d
prlnted 1nformatlon are now stored on CD ROM dlSkS that can
‘ flt 1n one’ s hand and 1nternatlona1 sharlng of 1nformatlon

’can be obtalned 1n an 1nstant from the 1nternet through the"
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‘use of a modem and a computer. Technology has always been
growing at a steady rate, but lately the evolution in
‘instructional technology has been occurring at an accelerated
rate (Bruder, 1991).

The Commission of Instructional Technology (1970)
defined instructional technology as follows:

Instructional technology can be define two
ways. In its more familiar sense, it means the
media born of the communication revolution which
can be used for instructional purposes alongside
the teacher, textbook, and blackboard... The
pieces that make up instructional technology
[include] : television, films, overhead
projectors, computers, and other items of
“hardware” and “software”... The second less
familiar definition of instructional technology
goes beyond any particular medium or device. 1In
this sense, instructional technology is more than
the sum of its parts. It is a systematic way of
designing, carrying out, and evaluating the total
process of learning and teaching in terms of
specific objectives, based on research in human
learning and communication, and employing a
combination of human and nonhuman resources to
bring about more effective instruction (Commission
on Instructional Technology, 1970 p.21).

The beginning of instructional technology can be traced
back to the time when tribal priests creéted organization
systems for bodies of knowledge and early civilizations
inVented pictographs or sign writing to record and transmit
information. The more advanced the culture, the more complex
became the technology of instruction (Saettler,‘1990).

The inevitable invention of the printing press was a
major breakthrough for instructioh technology. Books were
previously hand printed or pressed individually by means of

inked carved wood blocks on which paper was press. The
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printing press enebled information to be reproduced
relatively inexpensively, quiokly, and in-mess quantities.
Johann Comenius, a Moravian teecher»andvtheOIOgian of'the'
seventeenth oentury, found a way indwhiohﬁto oroeniZe the |
printed material so as to teechbseveral‘hundredhpupils at
once'(Saettler,‘1990) Comenius-can be considered the :
inventor of modern programmed 1nstructlon The best examplev

of Comenlus s method of 1nstructlon ‘was hlS publlcatlon in

1658 of Orbus pletusv(The World‘ln Picture). This book was
written for children who were stndying Latin and the
sciences. It is one of the first illustrated books of its
'kind and considered one of the most popular illuetrated s
children's textbooks ever written. Today”Sdinstructional
methods incorporate many of Comenius’ ideas.

Jean Jacques Rousseau (l7l2—1778)'recognized that
‘instructional technology must incorporate the developmental
stages of the learner. 1In Em;le;‘ROUSseau pointed out that
instructional methods should follow the human development ,
stages from early childhood to maturityl(Saettler,11990).

Johann Friedrick Herbart (1777—1841)fWaS»the first
person to develop the systems approach to'instruction'through
his famous four-steps learnlng design. HlS 1deas about how |
sensory information was transformed organlzed stored, and
eventually related. to new experiences‘were the precursors to
today'’'s psychology of perception‘(Saettler,,1990); _ |

Maria Montessori’s (1870- 1952) contrlbutlons to
1nstructlonal technology include: the development of the 1dea

that sequencing of subject matter should be modified for
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:individual learners. Her methods‘of teaching are still in
use today; school work-was adapted to meet each individual
child’s needs, freedom in the classroom, and an emphasis on
sensory education (Saettler, 1990) . | |

| | James Sully'(1842—1923) influenced the scientific
concepts of educational technology by asserting'that teaching
was a technological process. He concluded thatﬂinstruétidn |
was both an art aﬁd a science and that a teacher must be
aware of the psychological laws and principles when in an

instructional situation (Saettler, 1990). -
Psychological Concepts of Educational Technoiogy_

These psychological laws and principles began to have
an increasing impactvonveducational technology in the 1960's
and 1970's when the behavioral sciences concept of
~educational technology emerged. The two,radicél behaviorists,
John B. Watson and B.F. Skinnef aséerteduthat thoughts,
images, and consciousness did not belong in the science of
psychology because these areas could not be observed or
measﬁred directiy. Skinner’s idea of reinforcement began to
influence the development of computer-assisted instruction
(CAI).. The behaviorist’s concept of education technology is
limited to the lower cognitive pro¢ess of memorization and
recall. Motivation is controlled‘through conditionihg_and
reinforcement. The behaviorist’s curriculum is broken up
into small units which the learner progresses through after.

observable and measurable learning has taken place. The
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behaViorist’s Viewpbints have permeated some séhool’s
curriculum systems with béhavioral objectives, behavior
modification,‘systéms analysis,‘accountability, and
performance contracting (Shapiro, 1994).

Unlike behaViorism, the cognitive approach to
educational technology emphasizes knowing rather than
résponding.and attempts to understand the internal processes
of behavior (Dewey, 1910). The cognitivists believes that
the learher is is not passive, but rather active in
constructing new knowledge and that thevlearner becomes an
active participant in acquiring and using new knowledge
(Fosnot, 1996).

By the 1980s, the cognitivist’s approach to learning
began to replace the behaviorist’s theories with regards to
instructional design. More emphasis on learning strategies
during the instructional process, rather than behavioral
responses are the outcomes of this approach (Fosnot,ll996);
In the future, new paradigms in educational technology will
undoubtedly emerge. Educational technology in the next
century may be based on entirely different methodologies and

outcomes.
Integrating Technology Into Elementary Education

Technology is so deeply entwined into our lives that it
is sometimes difficult to recognize. Society has become more
dependent on technology for life support needs of food,

clothing, and shelter than at any other point in time.
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b"Technology can be deflned as the consc1ous process by Wthh
Ofpeople alter the1r env1ronment (Ortega & Ortega, 1995) '
) Technology affects our llves to such a great extent

rtfthat it must become an 1ntegral part of our educatlon ftw'

*fsystems The students of today need to become the mi

”ftechnologlcally llterate c1tlzens of tomorrow Includlng

“ftytechnology 1nto the everyday currlculum 1s no- longer a

l“isupplemental area of study but rather a requlrement tO place

”'aeducatlon in the context of the real world Integratlng

v‘technology 1nto the currlculum w1ll make the learnlng

experlence that much more reallstlc and valuable (Colllns,ybif“"'

-‘1991)

The transactlonallst and transformatlonallst approach
’to educatlon are embedded 1n 1ntegrated technology educatlon

7The development of the process skllls of creat1v1ty,icr1t1ca1'b

| f‘v;thlnklng, and problem solv1ng are the foundatlons of the

transactlonallsts orlentatlon By solv1ng problems us1ng

7technology, the students are actlvely 1nvolved w1th the

o process of galnlng 1ntellectual capac1ty The emotlonal and

,soc1al growth of the students as. they become 1nvolved w1th
the natural 1ntegrat10n of subjects 1s the maln focus of the .
_,transformatlonallst approach (Ortega & Ortega,nl995) | |
. Integrated technology educatlon enables the students to"

’pfollow thelr natural curlos1t1es, be creatlve, and develop.

rfjproblem solv1ng skllls ThlS type of learnlng w1ll help

TbUlld student self esteem, self confldence, and prov1de

: opportunltles for success (Sllverman 1995) Students are -

:glven the freedom to arrlve at solutlons to problems or



iquestions in their own. unique.way u51ng whatever tools.are
‘available Dlvergent and convergent thinking skills are also'
developed wlth.this_typebof learning;approach._‘The students
'begins to acquire self-discipline through their persistence

- at coming up with a workable solutlon to their problem

| People SklllS are learned by working cooperatively with
others in the group (McCade, 1995)

One of the unique factors of technology 1ntegratlon 1n
education 1s-that it can be changed to adapt to the various
stages of development and student capabilities‘~ This allows
the students the opportunity to progress at their own speed
both vertlcally and horizontally This flex1b111ty is
important in accommodating those students‘w1th special needs
such as the gifted, non-English'proficient, or slow |
progressing students (Glass, 1993)

The use of technology can help develop the students’
process skills, motor skills, and materials handling
'abilities so that they becOme better’problem»solversvin the
upper grades. As Williams (1985) points out, “children‘have a
natural interest and'ability'to:using the problem—solving
approach,.l; relatively‘yOung children can.carryvout,quite
involved technological activities‘andlthat‘their 1ively,
_1nqu1ring minds can tackle problem solv1ng act1v1t1es |
unhampered by the preconcelved ideas. Wthh make original
thought so dlfflcult for older people” (p 3) |

) The primary teacherumust take‘the role_of planning
technology activities'as?well,as instructing the students on’

the proper and safe use of the eguipment;,The'primary teacher



acts as a resource person and a fac111tator to help guide the ,
students in the development of " thelr process SklllS . |
‘Teachers w1ll also find themselves in the role of learner
, These ‘are all roles that a prlmary teacher is 1nvolved 1n,,”-
they just need to be expanded to 1ncorporate technology
‘skllls ’ ‘ |

It is 1mportant to prov1de a great deal of
.interactiv1ty in the 1nstruct10n. According to Borsook
"(1991) the thing that makes theicomputervunique in the long
history of educational media is its potential for
interactivity. In the best games and simulations,_the
computer seems to disappear and the player becomes absorbed
into a "simnlated environment where communication betmeen thev
‘computer program andvthe player is highly responsive" (p.11).
Its potential for interactivity sets the computer apart from
all other instructional devices. Text, color graphics, full-
motion video, animation[ and sound can all be transmitted via
media other than the computer. However, it is the potential
for interactivity that makes the computer an educational‘tool
like no other. The educational potential is fantastic

- (Middleton & Balzano 1989).
Information Literacywv

The Commission on Learning Resources and Instructional
Technology (CLRIT) develops and recommends guidelines for
effective uses of learning resources and instructional

technology to the California State University System. The
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fldea of 1nformatlon llteracy arose w1th the strateglc .,f

plannlng to brlng all Callfornla State Unlver31t1es 1nto the

77twenty flrst century and to ensure that students are able to

functlon well in the Informatlon Age. Even though these sklll""'

are llsted for unlver31ty students the same skllls can: apply f’

yto elementary aged chlldren : One needs to understand that

tthe level of llteracy w1ll be at a much 1ower level than thatf;f

1requ1red at a un1vers1ty settlng, but nonetheless the same:y"
,’bas1c skllls are appllcable to all chlldren who are enterlng pf:
the twenty flrst century as students and or adults _‘
| Informatlon llteracy, or as 1t is sometlme referred tolvhs
‘ias 1nformatlon competency,fls deflned as‘“the ablllty to SW -
flnd evaluate,‘use, and communlcate 1nformatlon 1n all of’
“.1ts varlous formats Informatlon llteracy lS the fus1ng or,ﬂ;’
';the 1ntegratlon of llbrary 11teracy, computer llteracy, medla
'hlllteracy, technologlcal llteracy, ethlcs, crltlcal thlnklng,
and communlcatlon skllls (Callfornla State Un1vers1ty,
Pomona,, 1995 onllne) | >. e ‘>' A“ | :
There are three aspects that also deflne the concept of
ylnformatlon competency Flrst 1n order for the students to
: be competent they must possess an awareness of 1ssues such asE
:7prlvacy, 1ntellectual property, copyrlght and falr use -
'\pollc1es, and the power and 1nfluence that 1nformatlon can,’;l
have Second educatlonal fac1llt1es must ensure that
‘students are equally as successful at evaluatlng, generatlng;iy
"_ and 1nterpret1ng nonprlnt medla as they are at readlng,, »
v'vanaly21ng, understandlng, and wrltlng more tradltlonal prlnt‘d’

’»materlals Thlrd not only w1ll the student be requlred to




find, analyze, and synthes1ze 1nformatlon but the student
must also be able to create 1nformatlon and communlcate 1tv1n
an effectlve manner through the use of a varlety of medla
Accordlng to the CSU work group in charge of spec1fy1ng
the core competenc1es, the follow1ng llSt prov1des the
.necessary steps for a student to become 1nformatlon llterate

In order to be able to f1nd .evaluate,

use, and communicate information, . students must
be able to demonstrate these skllls in an
integrated process: ~
1. State a research questlon problem, or 1ssue
2. Determine the information requirements

for the research question, problem, or issue-

3. Locate and retrieve relevant 1nformatlon

4. Organize information

5. Analyze and evaluate 1nformatlon

6. Synthesize information :

7. Communicate u51ng a varlety of 1nformat10n

- technologies’

8. Use the technologlcal tools for access1ngv
~information

- 9. Understand the’ ethlcal legal, and socio-
‘ political issues surrounding 1nformatlon
; and information technology
-10. Use, evaluate, and treat critically
- information received from the mass media
~11. Appreciate that the skills gained in
¥ information competence enable lifelong
learning. (California State Unlver51ty,
Pomona, 1995, online) .

Why is 1t SO 1mportant to be 1nformatlonal competent at
thls p01nt in tlme'> The tlme perlod from 1950 to 2000 has
been des1gnated as the Informatlon Age. There.has never been‘

a¥=Te) much 1nformatlon avallable to manklnd as there is now, and
that 1nformatlon contlnues to grow It 1s 1mperat1ve that
today s students acqulre the necessary skill to use that
information as effectively as poss1ble 1n order to survive
everyday llfe in the twenty flrst century Accordlng‘to the_

'CSU report the follow1ng facts . w1ll speak for themselves:
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. The average person of . today w111 see as much
- information in one day as the average person
~ saw in an entire year in the eighteenth century
e+ Offices generate nearly 2. .7 bllllon documents per
‘year.
"+ The average white collar worker reads documents
24 hours a week. ‘The average blue collar worker
. reads 97 mlnutes a day. .
e Futuristic magazine has predicted that by the
- year 2000 about half of all service workers
-will be involved in collecting, analy21ng,. o .
synthesizing, structuring, storing, or retrieving
information as a ba51s of knowledge - (California
State Un1vers1ty, Pomona 1995 online)

The 1nformation exp1051on keeps growing exponentially as
new knowledge 1s created at ama21ng rates because of the V
emergence of new technologies One: of the main focuses of the
Information Age is the powerithat the student w1ll gain -
through‘the ability to store,iretrieye, and_distribute
information. LTheblibrary c0mmunity-has»knowfabout"
‘ information literacy for decades, but:because‘ofdthejemerging
technologies of the internetf'on—line databases,'personal
’computers,pand‘the‘power’of'WOrds and graphics‘it_is juStgnOw
‘that it'is‘beCOming an important iSSue,with-the general‘
public and educators (Gauger, 1995) ‘ | |

According to the Bulletin of the American Assoc1ation‘
for Higher Education (AAHE) ‘students forget about fifty
"percent of course content presented to them w1th1n a few
" months. Students take w1th them 1n their heads and notebooks“
only about forty two percent of the lecture content These
were the results even when the students were told that they
vwould be tested 1mmed1ately after the lecture When students
,were tested w1thout their notes a week later, they could only

.. recall about seventeenﬂpercent of the lecture‘material ‘
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(Giese, 1992). | | |

It is only obvioﬁs to conclude.that with the growing
production of information and the awareness of student memory
loss, stﬁdents must have the ability to locate information by
themselves. These Will be.the mandatory job skills of
tomorrow. Even if students had a 100 percent memory
retention on course content, information is éhanging’at such
as fast rate that thé information learned today may not be
applicable a few years from now.

Educators have the responsibility to see to it that
their students become as.proficient as possible at navigating
through this proliferation of print_and nonprint media.

These skills will enable the adults of tomorrow to lead
Satisfying and productive lives in the Information Age and
beyond. Even though the skills of information literacy have
not been completely developed in the academic curriculum,
teachers‘need to introduce the process as soon as possible
(Giese, 1992). |

The assessment of information literacy should be through
a student created demonstration of the skills. Possible ways
of applying these competencies could be through student
written web pages displaying a portfolio of their work, or
the creation of a hypermedia project or resume to demonstrate

the student’s information competency.
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Assessment and Evaluation

" Assessment and evaluation of student‘learning‘can'be a
difficult‘task for the»teacherywhoiusesrnontraditionalEforms
of teaching; There are ways‘ofifindingfout_what'students'v
.learned and what skills they mastered'Withoutyadministering ab
multiple choice~examfor‘essay test. These assessments take on
the form of journals,,self evaluatlon, observations,7and:v'
presentatlons (Carver, 1992) }i A o

The students w111 need a place to jOt down the1r ;"
thoughts and ideas as they proceed through thelr technology :
learnlng experlence A technology journal would be an .
approprlate place to store thlS 1nformatlon, The journal
could 1nclude the students' communlcatlon of - the1r 1deas
: through wrltten explanatlons or by draw1ngs :‘Included in:
this journal would be other artlfacts from the progect
'1nclud1ng a self- evaluatlon and/or group evaluatlon sheet.

The teacher could use thlS journal as a stepplng off
point for assessment ‘and evaluatlon of the students

”achlevement . Addltlonal assessment tools would 1nclude

‘tests, 1nformal dlscuss1ons w1th the student durlng hands on ;yf_

activ1t1es w1th technology, conferences w1th the student and Jr
: group members, and observatlon of the student durlng the
act1v1t1es, and the productlon of an end product yTheu:”;f
teacher would observe and record the students' technlcal
skllls, materlals knowledge SklllS, ‘behavior and
communlcatlon skllls and process skllls All of thlS

information would be collected and rev1ewed in an anecdotal

s e



report. The teacher would aiso consider the contents of a
student}self—evaluation and group evaluation form. By using
this Variety of assessment,tools; the teacher can make a good
evaluation of each individual students’ achiévements (Crook, |
1991) . | |
Educational reform is a topic that.surroﬁnds.every ‘
aspect of our school sYstems.‘ One of the latéSt reforms
éalled Outcome Based Education (OBE) requires that educators
think about what students should know and be able to do by
the time they graduate from.high gchool. There is still a
group of individuals that continue to push for national
testing within content areas as a measure of what learning
took place. On the other hand, ‘there are individuals that
feel national testiﬁg has no place in educational reform and
that there is more value in performance based or altefnative
assessments. All students should be exposed to ¢ritical
thinking and problem‘solving opportunities (Mahlke, 1993):
The design téchnqlogy process has been used successfully -

in elementary schools across the nation. Through this
process, the students identify a problem or question related
to the content area they are studying, pose soluﬁions to‘thé'
problem or question, research or design solutions,'and then
finally present their findings in a tangible format whether
it be a model or software présentation'(Bergin,‘i993).

What better way‘to assess students to see what they can.dé
than to have them actually do something? Individual or gfoup
outcomes are evident in the ability of the student or group

to explain how the solution resolves the problem or question.
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Assessment is no longer boiled down to a multiple-choice test
where avlucky‘gueésimiéht providé the right answer. The
teacher will be able to determine who knows how to solve the
prbblem‘ahd who doeé*not with thié alternative assessment.
This design technology process is a perfect example of
authentic assessment. In the 1992 ASCD publication, A_

Practical Guide to Alternative Assessment, Herman,

Aschnacher, and Winters state that alternative assessment
must: (1) accomplish a complex and significant task; (2)
utilize prior knowledge; (3) solve and authentic problem; (4)
honor the process of learning.

During this process,'the students are using prior
knowledge. By engaging in research, they are gaining new
knowledge. The problems are authentic or real to the students
because they come from some aspect of the curriculum, either
from literature that they read or from problems they
experience or struggle with in other studies (Bereiter,
1984).

The learning process of students have traditionally been
assessed using multiple-choice, fill-in-the blank and short
answer questions. This ieaves the teacher with little
information about what led a student to a particular answer.
The design technology process is full of opportunities for
the students to interact with each other and the teacher.
True learning is achieved froﬁ the students understanding as
to why a particular course was taken. This give and take
interaction gives the student the chance to explaih, clarify,

and reorder thinking. Students are able to learn from one
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another and improve their initial designs and beliefs based
on what someone else is doing. For students, the process of
design technology is as equally important as the products
'they create (Mahlke, 1993).‘ |

| The SCANS report, commissioned by the United States
Department of Labor, determined that problem-solving skills
are the key ingredient for a worker in the twenty-first
century labor force. The design technology process allows the
students to integrate the creative‘thinking skills of
fluency, flexibility, and originality with critical thinking
skillsf Students Who are able to generate many solutions to
a problem demonstrate fluency of ideas. Students who are
able to approach problems from different viewpoints show
flexibility of thinking. Originality occurs when a student
designs a unique solution to a problem or question.
Elaborate thinkers are those students who design detailed,
intricate and complicate solutions to the problem. All of

these skills are observable, teachable, and assessable.
Developmentally Appropriate.Software

Computers play an increasing role in business, industry,
medicine, and even early childhood education. Teachers and
administrators have a critical responsibility to evaluate
what role the computer should play in early childhood
education. They need to decide what types of activities are
best suited for the computer and which computer experiences

are appropriate and beneficial to young children (Haugland &
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' Shade, 1988) | e |
The computer can be v1ewed as an educatlonal tool. Just@
"llke a crayon or penc1l the computer can prov1de a chlld
w1th a unlque way of deallng w1th 1nformatlon (Kurland & Pea,';f
-1985) Computer software and experlences must be des1gned
;around sound developmentally approprlate approaches to
bvlearnlng Plaget (1970) v1ewed chlldren as bullders of thelr !
own 1ntellectual structures or knowledge Chlldren are
capable of. walklng, speaklng, 1dent1fy1ng people and objects,
and class1fy1ng 1tems w1thout any formal 1nstructlon When :
,chlldren actlvely explore thelr"world learnlng takes-place_'
'vThrough the process of ass1m11atlon and accommodatlon, the
Chlld acqulres and. constructs new knowledge ‘hPlaget stated
(1971), - - e |
; - lf we deslre to;formlindividuals capable of f
inventive thought and.of helping the society
of tomorrow to achieve progress,fthen it is- -
clear that an educatlon which is an active
discovery of reallty is superior to.one that
con31sts‘merely in providing the youth with
ready—made,truthS-to—know-with ~(p '259)

A student of Plaget and a professor at the Massachusetts
>Inst1tute of Technology, Seymore Papert (1980) also supports o
,the notlon,of‘developmentalelearnlngf He v1ews learnlng as
'often a “gradual process of familiarizatlon, of stumbllng
1nto puzzlements and resolv1ng them by prop051ng and testing

“s1mp1e hypotheses 1n whlch new problems resemble others

", already understood” (Lawler, 1982 p.139).

Papert (1980) has related Plaget s developmental
approprlate learnlng theory to chlldren s experlences w1th

‘computers.‘ Accordlng to Papert chlldren who are glven the -


http:Kurla.nd

opportunity to have‘discovery—eriented interactions with the
computer will be enhapcing their learhing. He-Calls these
discovery computer environments “mieroworldsﬁ or “task
domains” or “problem spaces” where a “given cognitive
mechanism ...ean operate effectively”. (Lawler, 1982, p.139).
In other words, a“microworld is a “child —oriented’eomputer
experience, where children are in control, acting on sthware
to ﬁake‘evehts happeh‘rather than relatiﬁg‘to predetermined
questions,and elosed—ended probieme” (Haugland & Shade, 1988,
p.37).

Papert (1980) uses microworlds to teach children
mathematical concepts.  Using the program called Logo, which
he designed, children are abie to control the movementsvof a
robot turtle with programming. Clements (1985) studied first
graders who spent eighteen weeks working with Logo and
concluded thetythe students demonstrated significant gains in
creativity, originality, reflectivity, and metacognition.

There are ten criteria that have emerged that
distinguish software as being'developmentally appropriate.
The following list defines these criteria (Haugland & Shade,
1988) : |

1.Age appropriateness. The presentation of concepts and
content area reflect realistic expectations for the children.

2. Child control. The software requires active rather
than passive involvement from the child.p The pace is set by
the child, not the program. The children initiate which
direction to go, they decide the sequence of events rather

than react or respond to predetermined activities. The
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software screens are deSigned so that a child could escape to
the main menu from any portion of‘the.program. |

3. Clear instructions. Instructions should be written at
a developmentally appropriate level so that the child will
not have difficulty reading them. Since many childrenvhave
not mastered the skill of reading, spoken directions should
.be included. Directions are written in a simple and precise
manner. Graphics are associated with choices to make
different option apparent to children. |

4. Expanding complexity. The entry level of the
software should be low. The children'should,be able to
successfully navigate and use the software. The learning
sequence is clear as one concept follows the next. As
children continue to explore, the software complexity expands
which helps the children build structure'and knowledge,
gaining “powerful ideas of intellectual skills” (Papert,
1980, p.204). |

5.Indepéndent exploration.vThe child is able:to maneuver
around the‘software without adult supervision, after a brief
initial eprsUre time period. | ‘

6. Process orieﬁtation. The process of using the
software becomes so engaging, that the pfoduct is almost
unnoticeable. The discovery of new information rather.thén
dfill and practice skills is the true way that children
learn, understand, and retain information. Papeft (1980)
believes that motivation is intrinsic, not the result of
‘rewards and other reinforcement processes. | |

7. Real world representation. The software is able to
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follow a real world model. This allows the children to
relate to cOncreté objects_and their functions.

| 8. Technical features. The software is pleasing to look
‘at and inciudes-many coi¢rful, uncluttered, animated
, graphics._ Tﬁere is sound and music that relates to different
‘.objects on the screen,.’The software runs fast enough so that
‘there is no idle time,for the child to lose interest.

9. Triél and error. The software is designed so that
thé child can test alternative responses. Childrén build
Structures and knowledge by wofking throﬁgh a problem,
fesélving errors,or solving puzzleé.

| 10. Visible transformations. Through children’s
responses, they are able to have an impact on the software,
chahging objects and‘sitﬁations from their responses. The
procesé of cause and effect can also be presented on a
computer that might otherwise be difficultVtorview during
daily living.

‘There are many different types of ;ommerciél software
products for YOung children wﬁich have pleasing graphics and
appealing sound effects. However, when these software
'packagés are evaluated for developmentally appropriateness
using the ten criteria, many of them fail in their approach
to teaching and learning. Many teachefs who are opposed to
drill and practice activities out of workbooks and the likes
find themselves usihg drill and‘practice sofﬁware to
supplement fﬁeir_cﬁrriculum because it is the most prevalent
software on the market. Software should not be used in early

childhood education just because it allows the students the
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opportunity to use the computer Software should be selected
just like all other curriculum resources, to reflect the
teaching philosophy of the teacher and that which contalns

sound developmental approaches to learning (Rowe, 1993).
Effective Multimedia Presentations :

The use of multimedia can help students acquire and use
knowiedge. Multimedia can improve student access to
knowledge) uncover ideas, show an'interconnectedness between
subjects, encourage integrative thought, and finally serve as
.a powerful presentation tooi (Franklin, 1990).

_»MoSt knowiedge sources emphasis the retrieval of
information. The library card catalog is a prime example‘of
this type of source. It offers very little assistance to
those who do not have an anthor's‘name, title, or subject.

On the other hand, muitimedia tools allOW‘and encourage the
user to browse and begin discovering new concepts or
information on his or her own. The user can browse though:
pictures, movies, and graphic information. Once an area of
interest is discovered, the_user can then pull up the full
text ofbthe printed information and read it for'more depth of
understanding. | | |

Multimedia is also a wonderful toolvfor-connecting
students with a teachable moment. A‘teachable moment is When.
.students, under'their own power, want‘to learn something;
With.hypermedia and hyperlinks the students can quickly find

out more information by clicking on a button. The button
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‘will take the users to a‘related area”on:thektopic-Or to an
areaxthat"goesfinto‘more depth and detall of 1nformatlon
'Once the uSers have obtalned enough 1nformatlon,vthey may

contlnue to explore related 1deas or splral outwards or even f

A*tlreturn to the p01nt where'they left_from;. A:well'deslgneduﬁ

| multlmedla_program'takes thefteachable,moment’and.buildsjuponp
| ‘ The thlrd area ‘that the use of multlmedla 1s extremely
' yeffectlve in is show1ng connectlons between dlfferent
subjects , Knowledge is 1nterrelated A multlmedla stack on :
"space could related the subject areas of math language arts,j
_‘sc1ence, art, and hlstory all 1nto one compact package n“Thev-
“key 1n authorlng such a software 1s tylng 1t all together andu
.unlfylng the'toplcs : All knowledge 1s 1nterwoven
Multlmedla can also help the students 1ntegrate’b7"

,knowledge.' The use of llnklng concepts to each other 1s a:5f”

central function of multlmedla As users begln to llnk newly o

learned knowledge w1th prev1ously galned knowledge learnlng fj"

"'becomes less abstract and more meanlngful Th1s type of
'1‘1nstructlons may create a love of learnlng because the users '
'are dlscoverlng new knowledge on thelr own

The flnal use of multlmedla 1s as a presentatlon tool

”f_The students of today are extremely sophlstlcated when 1t :

7comes to understandlng medla The students can create and
_produce thelr own medla products through the use of a

multlmedla software program



CHAPTER THREE
Astronomy Unit Curriculum Objectives

The main goal of this M.A. project is to develop a
student-centered astronomy curricular unit, designed to teach
elementary students about the relationship between the Earth,
sun, moon, and solar system through computer assisted
technology, information literacy skills and hands-on
activities. In terms of cognitive skills, upon completion of
the astronomy unit, the students will be able to:

1. describe how the Earth, sun and moon move

2. explain the difference between rotation and

revolution

3. explain how distance can affect the size of an

object

4. explain how solar and lunar eclipses occur

5. describe why the moon looks different during each

part of the month

6. explain what gravity is and describe what happens

when there is no gravity
\\\ 7. determine why the Earth has different seasons
8. build several models to demonstrate how the
previously mentioned scientific concepts occur
9. acquire information literacy skills for the 21st
century.
10.demonstrate communication skills through written,

verbal, and multimedia software expression
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11‘_apply problem solv1ng skllls

12 work: cooperatlvely w1th a group of students :
Astronomy,Unit_Curriculum-Goals-f

The astronomy unlt w1ll allow teachers to achleve the o
follow1ng goals ' ' ‘ : ' » | ‘ ‘.
ﬂtli'meet one of the sc1ence currlculum standards for"”
third grade ‘ | | ‘ o , » }
“2{ show the 1ntegratlon of technology educatlon w1th
the base curr1culum ” , » " »
3.»re1nforce s01ence math and language arts subject*':'
areas. | .- . . ) . . :
4. Providevekoeriencescthat allowlstudents to make thel
’“connectlon between the classroom and the real world
5; 1ntroduce the astronomy strand of the sc1ence
_currlculum : , P B »» _
6; prov1de some of the key communlcatlon tools that w1ll
| ‘lbe requlred of the students 1n-the~21st century
.7: 1ncorporate the use of technology 1nto a. prOJect—:l

bbased un1t
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CHAPTER FOUR

Deeign and Development of the Project

Description of the Astronomy Unit

This project-eonsists.of two parts: (1) an astronomy
unit pian that‘encompasses the science concepts of the
relationship of the Earth[ moon, and sun; (2) software that
was developed specifically for this unit plan which
reinforces‘the science concepts presented in the lessons.

The unit plan incorporates two main approaches to
teaching the concepts at hand. The first approach is guided
diScovery in which the teacher acts as a facilitator and help
or guides the student’s learning. The second approach is
that of ihformation literacy in which the students will
‘explore text and electronic information and attempt to find
answers to the questions they posed at the beginning of the
unit. Through the use of exploration and problem solving‘ »
skills the students will construct their own knowledge. This
unit was develeped as a third grade astronomy unit to be

implemented in an elementary school setting.

Prerequisite Skills

As prerequisites, the students should have a working
knowledge of basic computer operations. This would include
being able to turn the computer on, access specific software
applications, and print any>information to a printer. They .
must also be able to perform basic communication skills which

include the ability to express themselves verbally and in.
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'writteﬁ form. The‘students‘must'be able to be able to read
at a third grade level. 'Students who heve-difficulty with
reading‘at grade'level‘or those students who do not have
English as their primary language will bebpaired with
students who are able td read at the prerequisite level.

The content\area that will be delivered in this unit is
at an introductory ievel. Therefore, prior knowledge about
the solar system or the relationship betWeen the sun, mdon

- and Earth is not required. The natural curiosities‘of

Studehté‘at this age is an important motiVafing factorAin

keeping the interest level high during this unit;

Classroom Set-up |

Teaching the-astronemy ﬁnit in the classroom involves
dividing the different topic areas into sectiOns.‘ Each
section will‘be preSented_in a group instruction format by
the_teacher and then an open discussidn session will be
provided in which the'stﬁdents can freely questioﬁ or discuss
topics of interest related to the lesson. Hands-on
activities will also be included in some of the lessons to
help the students discover and retain new knowledge.

A heeds analeie is conducted at the beginning,of each
lesson in which the students write down questioﬁs that they.
have about a particular topic related to the subject. These
“questions will then be the beginnihg point of the studeht's,
search to find the answer using information iiteracy skills.
Students with like questions will be grouped together and

work as a team on solving the problem or finding an answer to
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their questions.

o The hands-on activitiesvare designed for four students
working together to complete certain activities on the
combuter or in building a'model'of a concept. Studente will
be required»to work cooperetively using self-paced
instruction to complete assigned learning tasks. Each group
is responsible for completing:the requirements set out by the
teacher.‘ The science unit is designed-to cover a six week
time period in which the students are introduced to some of

the basic concepts of astronomy.

Computer Lab Set-up

The computer lab set-up in which the software was tested
consists of a separate room from the classroom which is
shared by all students at East Heritage Elementary School.
The leb contains 32 Power Macintosh 5400/120 computers, a
laser printer, a color ink printer, and three dot matrix
printers. Each computer has an internet connection using
Netscape 3.0 as the browser.

A two-hour time block is reserved by the,teaeher each
week for the students to work on research and.information
gathering. Additional time is available during the week if
needed. In addition to the computefs in the lab, there is a
stand alone computer in- the claSSrodm with the Same
capabilities as the computers in the lab. Students may

access that computer.during the regular course of the day.
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Teacher’s Role

_ Throughout this science unit, the teacher acts as a
facilitatorvorqguide providing assistance every step of the
way. It is not the teacher’s role to disseminate information
and give answers to the student’s questions. If a group of
students have a question or cannot solve a problem the
teacher.offers suggestions as to how that information‘can be
found or possible areas to ekplore to selve the problem. The
answer should be discovered by the students, not easily given
by the teacher. Students are taught'to think on their own

using critical thinking skills and collaboration.

Scope of the Astronomy Unit

This astronomy unit covers the same eontent areas as
those developed in the California State Science Framework.
The unit itself is a collection of activities that address
multiple goals and objectives. ‘The skills of information
literacy will be introduced to the students in conjunction
with the scientific concepts.

The overall subject matter that is covered in this
science unit is mainly concerned with the interrelationships
among Earth, the sun, and the moon. The students will learn
that the positions and motions of the astronomical bodies
influence daily and seaeonal changes. The entire solar
system and all the other planets are briefly introduced.
There are nine sub-concepts of information identified in the
instructional fermat. These include:

1) The sun is the principal source of Earth's energy.
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' 32)vThe tllt of the Earth on 1ts ax1s and 1ts revolutlon ;g;V\ﬁ‘”

around the sun cause seasonal changes and varlatlons ,f:j)f'

'fﬂln the length of dayllght perlods | ,
hfj){The relatlve pos1t10n of Earth the sun,vand the moon'f
'%-.lproduce the cycle of moon phases and ecllpses |
'v'4}xMoonllght 1s s1mply reflected sunllght | y d

?SylAll planets 1n the solar system orb1t the sun L
'l 6).The sun belongs to- a large mass of - stars called the-hyr
"Mllky Way galaxy ‘,.w | | v,l S u | 5 h

7) Astronomers study astronomlcal objects to learn about,w

‘:fthelr movement d1stance, and the1r relatlonshlp to

'»‘other objects as well as thelr s1ze mass 'shape,j

~locompos1tlon, temperature, and other condltlons
bfd8)\By recordlng dally changes in. astronomlcal events, we”

‘“gcan determ1ne long term patterns of change f
h»9)hModels are used to explaln the motlon of the stars,

- planets, and other astronomlcal bodles

eAudlence = , | o ‘ : .

The learners in thls study are students in the thlrd y
‘grade whose ages can range anywhere from seven to ten yearsv
lold Introductlon to the solar system, partlcularly the g'h
_dEarth moon, and sun relatlonshlps makes up a large portlon f‘
of the sc1ence currlculum for thlS grade level 1‘It is hlghly ;t]
“unllkely that students at thlS age have acqulred '

sophlstlcated sc1ent1f1c vocabulary Many students at thls‘“

o grade level have not. mastered fluent readlng SklllS and

continue to decode 81mple words : Readlng comprehens1on can
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be very dlfficult for the student 1f the text lS written or
spoken at a level that is beyond his or her comprehens1on

Most material up to this pOint in the student s
schooling experience has been presented in a concrete
.fashion , Many students will have considerable difficulty in
;understanding abstract concepts such as those presented in -
this - sc1ence unit. Third grade is ‘an important time in the
development of a child's abllity and this can be the pivotal
- year in which some children s development may allow them to
"go beyond“ and experlence learning at a more complex level
This higher level of thinking is required for the students to
use information literacy skills. ,

This science unit is des1gned to takevinto‘consideration’
today's learner who can have many different needs or styles
\fof learning The mixture of‘students in the classroom can
 consist of studentsvthat have learning difficulties, students
that are gifted and need‘to be challenged studénts that are
acquirlng Engllsh prof1c1ency, and others that are primarily
tactile/klnesthetlc v1sual or auditory learners. The
purpose of this unlt is to relay useful and pertinent
information that the student‘can easily work with and learn'h
lfrom.‘v | | |

Structure of the'Astronomy Unit

‘This'unit_contains ten sections. They are: rotation and
revolution, day and night, size and distance, shadows, moon
phases, gravity, seasons, solar system, and information

- literacy. At'the.starthof every lesson, the students will be
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"‘ffasked a serles of essentlal questlons by the teacher to

Z@s1mu1ate cur1031ty or 1nterest The unlt plan can be found 1n.y¥::f

' Appendlx B These questlons are des1gned so that the :"

‘1students can th1nk about what the sun, Earth and moon are

lv”fand how they move Poss1ble mlsconceptlons may be clarlfled

1oby other students understandlngs Addltlonal student
'questlons may arlse from the dlscuss1ons After the
,»dlscuss1on 1s completed the teacher then has the students;l;g
]'jwrlte down the questlon(s) that they Stlll do not have T
'answers to 1n thelr journal ThlS journal w1ll be a cruc1al‘
'\part of the sc1ence unlt as 1t w1ll contalns the essentlal

--questlons thoughts of the student and group, and 1nformatlon"

i llteracy processes It w1ll also be used by the teacher as"ﬁ»'

l_ “an assessment tool to evaluate student progress The students,.

mare glven a sheet to draw what the moon looks llke each nlght"v"

‘Qfor a month ThlS 1nformatlon w1ll be used durlng a later
lesson The amount of class tlme requ1red to complete thlS ﬁd
sectlon is one day ‘> ’ : T '

"The second sectlon 1nvolves the 1ntroductlon of the ff
concepts of rotatlon and revolutlon or more s1mply put how

the Earth moves g The students w1ll be asked to draw 1n thelr[

"Qjournals what they thlnk the Earth _sun and moon look llke

SThey w1ll be requlred to add arrows to the draw1ngs to show
'1n whlch dlrectlon each moves These student draw1ngs w1ll ;
not. be assessed for correctness but ‘as’ a tool for determlnlngr_
‘thelr current understandlng of the movement of these objects
The students w1ll be referrlng to- these draw1ngs after they ~

complete a hands -on act1v1ty 1n Wthh they bulld a model of
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the Earth and sun out of a styrofoam ball and a flashlight to
determine why there is day and night . The timetable to
complete this section is five days.

The third section introduces the concept of scaie,and
structure in which the students will learn that distance can
affect’the size of an object. Students will learn that the
distance from Earth of the sun and the moon cause them to
appear to be the same size when viewed from Earth. Even
vthought the sun and the moon appear to be the same size,‘the
sun is much_larger. The sun is just farther away fromkﬁarth
than the moon. The students-will complete a hands-on activity -
using three different sized styrofoam balls and a tape
measure to build a model of why objects of different sizes
may appear to be the same size. The timetable'tobcomplete
this section is five days. o

The fourth section in the science unit introduces the
concept of shadows. This relates to the introduction on the
concept of lunar and solar eclipses both partial and total.
The students are asked some essentlal questlons such as what
is needed to form a shadow, why are some shadows larger than
others, do all objects cast shadows, and what thfee things
are requlred to create a shadow. Another hands -on activity
is completed by the students in which they build a model to
find out what happens when the moon moves between the sun and
the Earth. The students will also discover what happens when
~ the Earth moves between the sun and the‘moon. The timetable |
to complete this section 1s five days

The fifth sectlon of th1s unit deals with the concepts
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.hof why the moon appears to change 1n the sky The students’ ©
will use the sheets that were glven to them at the beglnnlngv

- of the unlt in whlch they recorded what the ‘moon looked llke;”

Eleach nlght of the month The concept of keeplng track of |
1t1me and the calendar w1ll be - 1ntroduced durlng thlS sectlon.o
The tlmetable to complete thls sectlon is three days

: The s1xth sectlon 1ntroduces the concept of how the ;

. Earth and moon-are dlfferent .spec1f1cally w1th the tOplC of
hf?graVity} The-other’differences such as lack of air: and water;
*‘w1ll be dlscussed but the main focus w1ll be on grav1ty,“‘

' what 1t 1s and how. 1t affects our dally llfe The t1metable

'“t:tO complete thlS sectlon is- two days | , | ‘
| The seventh sectlon 1ntroduces the concept of why thereﬂd
.are seasons on the planet Earth It 1ncorporates the
’.Jconcepts of dlstance from the sun and revolutlon The
;;students w1ll determlne what causes 1t to be warmer 1n the 7

‘Hsummer than 1n the w1nter f A hands -on act1v1ty u31ng graph

h'j,paper and a flashllght w111 help the students understandlng

‘of the concept The t1metab1e to complete thlS sectlon is”
hithree days | | =5 | h

The elghth sectlon 1n the un1t 1ntroduces the students

o “to the solar system The students have just learned about a

»smaller system Wthh 1s created by the relatlonshlp ‘between

S;lhthe Earth moon, and sun. Now ‘they w1ll learn that these o

»i_fobjects are. part of an even larger system called the solar“
';system The sun 1s at the center of thls system w1th nine Ttv
_planets revolv1ng around 1t Many of these planets have

?‘several of thelr own moons revolv1ng around just llke planet'j'
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Earth. There are other large and smali objects in the solar
system like comets, asteroids, and spece.dust. The students
will learn that our solar system is part of anotherlgreater
system called the Milky Way Galaxy. The timetable to complete
this section is two days. |

The ninth section of the unit is for the students to
explore the Space Encounter'softwere that‘was developed by
the author. This piece of software will provide the students
with information that reinforces the learning that took place
in the.classroom as weil as give the students a connection to
the internet. This additional information source ties into
the information literacy component of the project. The
author-created software is but one source of information to
be used by the students to complete their quest.of finding an
answer to the question(s) that they posed at the beginning of
the process. Details of the design and development of the
software are given in the section titled: “Space Encounter
Software (SES): Content, Design, end Development. ”  The
timetable to complete this section is two days.

The tenth section of the unit incorporates the skille of

information literacy which were discussed in Chapter Two with

- the science concepts thatvwere presented in the lessons.
During all of the sections of this curriculum project,
students have been adding information to their journals that
they obtained from the SES, internet, textbooks or CD-ROM
programs. This information could be additional questions
~that they have about a concept that was presented, areas that

they would like to explore in more depth, or‘general comments
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,'about concepts that were learned Students w1ll then be ‘
dlfgrouped by the teacher based on llke questlons The groups'fplrf

-objectlve w1ll be to answer the questlons that they as" a
lligroup posed Detalled objectlves and lesson plans about ?i'ﬁ
1nformat10n llteracy prov1de the students w1th the } |
.jlnformatlon process1ng and retrleval skills that they w1ll fdv
need to master to become successful c1tlzens 1n the twentyeh]f

Gflrst century (see Appendlx C)

o As a culmlnatlng act1v1ty, the group w1ll be requlred to-[5f-

eypresent thelr flndlngs 1n a flnal presentatlon to the class

~in the form of a multlmedla presentatlon These.

“fpresentatlons w1ll be evaluated by the teacher as well as-

'other classmates Spec1f1c guldellnes w1ll be glven to the

;students as to what elements must be present in thelr vv'

‘presentatlon : These student created stacks could ‘be attached,,v'

'kto the author s orlglnal stacks 1n the Space Encounter
iisoftware bulldlng an even greater 1nformatlon resource for
5future students ‘ The student centered phllosophy of ‘
iconstruct1v1sm 1s prevalent throughout all the act1v1t1es\1n t

‘thlS sc1ence un1t
© student Assessment
: The students are assessed in’ many dlfferent ways durlngv

the course of thlS currlculum un1t Authentlc assessment

7through student journal entrles, draw1ngs, sketches, group B

"part1c1pat10n and the flnal presentatlon w1ll glve the

-teacher an overall v1ew of the amount of learnlng that took



,_place durlng the course of the unlt An assessment 1s “

’fembedded 1n each of the lessons

Portfollos of student work is an 1mportant assessment

'tool 1n th1s unlt The portfollo pleces are student selected 5iff'

T'Fand these pleces prov1de an opportunlty to hollstlcally i

Hassess student understandlng and progress Any product of
“student work related to the subject matter can be 1ncluded 1nﬁfff
the student S portfollo ThlS work may 1nclude act1v1ty S
:ireports, experlment de81gns,.creat1ve wrltlng, team work

observatlons,‘or even experlment results

fvSpace:Encounterqsoftware;jContenthbesign; and Developmentkfr:”tv

A key component of the astronomy unlt 1s the 1ntegratlonj“
’of the author created software (SES) X The software is ’
“,avallable on a le cartrldge (see Appendlx D) The purpose c
.of the SES is to relnforce the lessons that were taught |

: durlng the sc1ence unlt and to use technology as- the dellveryz
“medlum for instruction. It is also an addltlonal 1nformat10n;
resource to be used 1n conjunctlon w1th other resources such
cas the 1nternet CD- -ROM" software (Space Adventure),-‘ |

| textbooksl‘encyclopedlas, and any other 1nformatlon the'

students can locate In order for the students to begln to T

:understand these vast concepts, the objectlves must be brokeny‘;”' k

‘down 1nto smaller sub tasks (see Appendlx E)
The SES contalns twelve 1nformatlon sectlons on two‘d‘
wseparate menus . Included 1n the multlmedla features of SES

are a varlety of dlgltlzed plctures, v1deo segments,'andgv~



‘illustratiOns; These medla elements were used 1n the SES ;.’m
‘lunder the Falr Use Act (1992), wh1ch allows for the :
'reproductlon of copyrlghted materlal for: educatlonal use
’Sources of these works are noted in the credlts sectlon |
located 1n the maln menu. A llstlng of copyrlghted
.tvmaterlals used in th1s software 1s prov1ded 1n Appendlx K. Inh
‘addltlon to the mov1es,‘and other 1mages, the users may |
:access the 1nternet at anytlme by cllcklng on the-world icon
_located at the bottom of the screen. ThlS actlon will |
‘connect the users to the science home page on the internet
~ which Wasfwritten‘by:the author{ .Automaticllinhs'to a
variety of‘spaCe related'topicsfarelavailabltho the users to
explore and find answers-to their,questions.

The opening screenlis the title screen. This introduces
"the user to thebprogram, dlsplays the purpose of the
imultlmedla software and credlts the author Graphlcs.and
sound are included to stlmulate interest and. set the mood

From th;s‘screen( the user can. click on the rlght arrowv
‘button‘to advance.to the next,screen Wthh is the main
navigational menu titled:‘“MainlMenu"; | | |

The “Main Menu” is,the program’s “home card” andiallows bt
‘lthe user to access the main sections of thepSES;‘anch screen:
within the SES is Called a card, ‘and each section on‘the main
menu is a collectlon of cards called a. stack (see’ Figures,l
and.2) From the two main menus the ‘user can choose to -
- investigate any of‘the»twelvevlnformatlon sectlons: rotation,

“revolution, night‘and day, near and far, solar eclipses;- '

lunar eclipses, gravity, solar system, seasons, moons, moon
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Figure 1. First portion of the Main Menu.
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‘phases,yand stars The seasons,fmoons, moon phases, and’“‘
stars stacks located on the second half of the menu w1ll be

’developed 1n the future They currently contaln a card Wthh

fdstates that the stack 1s’“Under,Constructlon”' There are fourfd:‘

‘”fblank areas called‘"New Item":
?fportlon of the menu to allow student created stacks to be

';fadded 1n the future The author used graphlcally famlllar ;

Wthh the author placed on thlsfxf;fpﬁpk

btlcons w1th t1tles to deplct sectlons on the menus that could f':““

e selected The user can Jump - and sklp around the menus and~

select areas of 1nterest There 1s no set pattern or“
dlrectlon that the user must keep 1n mlnd whlle us1ng the ﬁ
lsoftware The 1cons are located on. the menu in the same order”
, . as the lessons are presented in the astronomy unlt |

| | The software offers an alternatlve to tradltlonal
textbook 1nstructlon The user . 1s prov1ded w1th hlgh—
’>resolutlon color photographs graphlcs and motlon plctures
that are accompanled by brief . textual descrlptlons These
v1suals help motlvate the 1earners by 1ncreas1ng thelr dn
Hlnterest of the text “The text 1s wrltten 1n a
‘developmentally approprlate fashlon to. convey 1nformatlon in
‘small chunks ' : N “ _‘ »

‘ The “Rotatlon” sectlon can be accessed by “cllcklng”'
the rotatlon icon. or button Wthh 1s 1dent1f1ed by an )
1llustrat10n of the Earth w1th an arrow ;“Cllcklng” refers
to the user plac1ng the nav1gatlona1 icon on: the de31red
section. The ' nav1gatlonal 1con 1s moved by the 1nteractlon
of the user w1th the mouse Once the des1red sectlon 1s

located the user depresses the button on the mouse and the
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softmare'automatically adyances the user to a-different
k'stack , A sound is attached to each movement button so the
users can determlne whether or not they depressed the mouse

7button w1th suff1c1ent force ‘ ThlS sound 1s cons1stent

throughout all the stacks in this software .The f1rst card of'v i

, every sectlon contalns a photograph that relates to the topic'_'

»at hand in ' some manner as well as a tltle and nav1gat10n
»buttons | | , ‘ |

'The “Rotation” icon of the Earth w1th arrows g01ng

‘ around it is the first section of the SES This part of the
vsoftware presents a short anlmation of the Earth rotating on
its axis. "This same animation 1s‘shown in the Night and_Day
section. The concept of the'Earth spinning on its axis is
introduced in this section. Users also can view a movie of

satellites rotating in'space to help in their understanding

: of how the Earth rotates.

Using animation, the next section presents the concept “
of revolution. Rotation is not the only way that the Earth
moves. As it rotates 1t is also revolving around the‘sun.
During the animatlon,vthe user is shown how the Earth moves
completely around the sun, and that one revolutlon is called
‘one year A table dlsplays the actual number of days that
each of the nine planets takes to make one complete'
revolution around the sun. A section is added where the users
arefasked’to determine how oid they would‘be‘if they liVed dnf
va different planet;'In‘additionuto the animation and chart, a
simple quiz‘is giyen as an‘anticipatory setvto the next

concept.
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- A picture of the moon is shown and the question is, “Do
you know what revolves around the Earth?” There are four
pOssible answers tb select from: sun, Mars, moon, and Venus.
If the usersvselect the correct énswer, the software |
automatically moves them to the»next'card where they can view
a simple animation of the moon revélving around the Earth.

The ‘Night and Day” iéon of the Earth halfway in
darkness is the next section in the SES. This portidn of the
stack includes iﬁformation_about how sunlight covers only one
half of the Earth at a time. As Earth rotates, the sun’s rayé
shine on differént parts bf the world. This‘is an
introductory reason to why there‘is'night and day. The stack
incorporates a digitized animation of the Earth rotating on
its axis with the sun shining on a portion of it which the
user can stop and start by using the movie controller. This
stack is related to the eration stack. |

The “Near and Far” icon Qf‘a large red ball and a small
red ball is the next section of the SES. In this part of the
program, the user can investigate‘the following: distance
causes_objects to appear smaller than they really are, video
of a satellite approaching different planets, and a Thinking
Journal wherevthé users can type in their thoughts about a
writing prompt.

The next section that the users see is the “Solar
Eclipse” icon. If the users choose to explore this area they
will see digitized photographs of actual solar eclipses as
‘well as drawings of models depicting how a solar eclipse

occurs. There is a short quiz which shows the users two
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»dlfferent pos1tlons of ‘the Earth moon, and sun The usersuv'
~ are to pick which pos1tlon the three objects need to be .
1ocated for a solar ecllpse to occur A correct response w1ll

‘produce an applause sound and an 1ncorrect response w1ll

‘vcreate the sound of breaklng glass

_ The next sectlon the user will see is the 1con of the
‘“Lunar Ecllpse”'ﬂ ThlS stack was not fully developed for thlSv
prOJect The author would have 1ncluded 31m11ar 1nformatlon
'as that found 1n the solar ecllpse sectlon w1th mention. of
».the fact that the Earth and moon need to sw1tch pos1tlons for,y
a. 1unar ecllpse to occur ThlS is also an area that students
“could add 1nformatlon 1f they so des1red , ,
‘ The next sectlon of the SES 1s “Grav1ty”'>»In this
~sectlon the ‘users are 1nformed that the Earth and moon ‘are
dlfferent in many ways, the main dlfference belng grav1ty
'GraV1ty is deflned and an- anlmatlon is avallable in which the
,users can cllck on the fllmstrlp icon and apples w1ll fall
' from an apple tree. ThlS process can be repeated several
tlmes untll the users are famlllar w1th the concept of
' 'grav1ty There are two v1deo CllpS that may be v1ewed to show_
the effect of grav1ty on the moon and the effect of Zero -
f%grav1ty in outer space 1 The users are 1nformed that the '
moon s grav1ty 1s one- s1xth that of the Earth s. There'ls a uh
's1mple card that asks the users to calculate how much they |
'would welgh on the moon by leldlng thelr Earth welght by
‘siXQ f‘> ‘-, ‘, . o . SR :
The solar system sectlon can be v1ewed 1n one of two

'Ways{ (l) u51ng the planet menu or (2) advanc1ng one card at
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a time by clickihg on the right arrow key. The solar system
section inCorporates sdﬁnd/_photographs{ and'mbtion pictures.
These multimedia effects help tb reinforce the content for
viéual and auditory learners. The purpose‘of providing the, 
solar system‘last isvtovmotivate the‘students to continue to
‘learn more. The aﬁthor observed in the classroom setting
that the nine planetsvthat make up the solar systém or
anything remotely related to the solar system are topics of
extreme interest amongst third grade sﬁudents. |

The user must click on the down'arrowito go to the
second:half of the menu. It consists of four labeled sections
and four blank sections. The “Seasons” icbn1is the first
section on the second'half of thetmenu. If usérs éhould
click on the tree icon Which.relatessto'seasons, they would
see a éard'whiéh statesithat; “This Sta¢k in Undér
'Construétion”. This cardbhas a bﬁttoh on it that returns the
user backito>Where théy éame from.‘This stack>would‘be
related to the “Revolution” stack. |

The “MoonS”}’“Moon Phaseéf; and “Stars” icons are
similar to the “Seasons” icon. Thése stacks will be
:developed in the future byvthe teachér. Students could
vconstruct their own stacksbabout-these tOpi¢s and attach them
‘to the teaCher—createdbstaék. |
Finally, there are four blank areas called “New Items”
- which can bé expanded to a sépafate third'menu in the future
if newvspaceiisvneéded to display the student-created stacks.
These stacks areée part of the fihal»requirement in the‘scienCe

unit where the students will present to the class the answer
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to their queStion(s) which they had at the:beginning df the
process. |

Each of the stacks were designed to reinforce
iﬁformation already presented, maintain student interest, and
provide motivation for the user to explore each section of
the program as well as the internet. The use of technology
through.this software was incorporated in the astronomy
curriculum unit to enhance the learning environment by using.b‘
all of the multimedia techniques to provide a rich variety of

visual and auditory stimuli.

SES Navigation

‘Navigation thrdugh the SES is made possible through the
use of two main menus where the users can click on any icon
or title and go directly to that part of the program. Once
the users are in the selected area they can easily navigate
through the stacks by ciicking on “buttons”. Within the
program, the users continue to navigate by clicking on the
buttons, which are identified by easily recognizable icons.
For example,. the internet icon is identified by a small
picture of the world. This icon is used to present a visual
clue to the content of the area.

Main navigation buttons are placed at the bottom of each
card in every section of the program. The left and right
arrow buttons take the users to the previous or the next
card. The tape cassette button activates the computer voice
" to read the textual information on that card. The filmstrip

button plays animation or movies which are displayed on that
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card. The world button connects the users to the internet,
specifically the author’s science home page. The house
button takes the user back home to the main menu. The stop
sign button allowé the user to quit the program and exit
HyperStudio. The same buttons are placed in the exact same
location on every card so that the user does not have to

- relearn navigatioh techniques‘each time a new section is
explored. The users should be concentrating on the

information presented, not on how to get to the next section.

Technology Requirements

The authoring tool that was used in this project is
HyperStudio 3.0. Purchasing commercially produced multimedia
stacks can be cost prohibitive. Therefore, the use of a
multimedia software program can be extremely practical in a
school’setting especially in the areas of cost and
flexibility. All of the schools in the Etiwanda School
District have a computer lab with state-of-the-art Power
Macintosh or PC type computers. The school where this
software was tested is fully capable of running HyperStudio
3.0 on thirty¥two cbmputers at one time.b Many schools do not
have expensive video equipment or other types of authoring
tools with which to create teacher—generated instructional
materials. A multimedia software program was chosen as the
medium in this project because it is readily available,
inexpensive, énd relétively easy to operate.

There might be some additional "spin-off" benefits to

the students and other teachers at this school from'being
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exposed to a HyperStudio stack. Most teachers and students
at this school do not even know what a multimedia stack 1is,
let aione how to run one or program their own. Users may be
'enconraged to try. to write their own‘programs if enough
positive experiences can be gained from the use-of this
stack. New ideas and formats might be developed if the user
can move beyond that initial hurdle and not be too afraid to
try new instructional authoring tools. A positive experience
with a well written program may be enough of an incentive to
motivate others to create their own software.

, Additionaljtechnolegy requirements would include a
computer with a'Zip drive, relatively fast internal processor
(120 mhz or faster},vinternet connection with a minimum of

28.8 baud modem, color monitor, scanner, and a color printer.
Astronomy Unit Instructional Design

The instructional design‘of the curriculum unit is
rooted in the constructivist learning theory. In a
constructivist environment, students are encouraged to share
their understandings of an idea orvconceptvat the beginning
of thé_discuésion of a topic. Through activities and other
experiences, teachers may then reinforce acceptable
explanations or challenge incorrect or incomplete knowledge.
Using these foundations, studentsnhave a better chance of
assimilating and utilizing new knowledge and constructing new
understanding. Students are encouraged to formulate

questions and find answers through the use of information
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literacy skills'(see Appendix C). This is a student—centered
science unit which culminates in a finai projeét. Students
afe alloWed to coﬂstfuct science’céhcépts.through}inquiry and‘
’}inVestigatiéh. The two pfdcesses of guided discovery and
information litefacy are'meltéd.together in this unit.

Each lessonapresentéd'by the teacher is developed using
a four-step lesson cycle based on the constructivist
philasophy of teaching science. The foﬁr steps are: engage,
explore, develop, and extend/apply. During the engage
activities the students engage in hands-on and minds-on
activities,that seek to set the stage for the concept to be
learned. Minds—on activitiés are quick, engaging activities
that sparks ‘the students’ critical thinking about science
concepts. In the explore portion of the lesSon, the students
explore phenomena, attempt to find answers to questions and
begin to cohstruct their own understanding of the concept.
During the develop process, the results of the explore
activity are analyzéd and the concept is further developed.
Critical connections are made through reading and further
activities. The final step in each lesson is the
extend/apply portion where students look at the science
concept that has been developed and synthesizes and apply
this knowledge to new situations and to the world around
them. The use of information literacy skills can be actively
applied at this point.

Information data gathering will be accomplished is a
variety of ways. The materials to be usea by the students

include a textbook entitled A System in the Sky by Macmillan/
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"McGraw Hlll ’a student journal varlous materlals for hands—"
- on act1v1t1es ranglng from styrofoam balls to flashllghts,'“>

_resource 1nformat10n 1nclud1ng books, encyclopedlas, Space' -

lAdventure CD ROM and the 1nternet : One 1mportant source of .

~;1nformatlon w1ll be the author created software tltled Space
“Encounter Wthh uses multlmedla technlques to relnforce the f‘
concepts presented in the whole group 1nstruct10n .

The act1v1t1es and goals of . the prOJect are addressed in
'full detall 1n the Structure of the Process sectlon of thls |
,FChapter. , S : . v

o SOftWare»InstruCtional,Design i

‘The}instructional;design,thatfwas’used invthetStack

’followed‘the‘format;of presentationlof,information.with
oCCasional questions tovprovoke higher levels of thinking'

To enable students to actlvely thlnk about the 1nformatlon

" being presented and interact w1th the program at regular
*1ntervals,'Qu1ckT1me movies or anlmatlon were given at
'varlable 1ncrements so that the users would not become bored
Instruction was presented before a response to a questlon Was

,requlred ‘ _

, .To address the developmentally approprlate des1gn of the
software, students who have dlfflculty readlng at grade level
are able to part1c1pate in the usage of the stack because
lthey become actlve learners -as they experlence the varlous

' levels of: 1nstructlon : Vocabulary and v1sual alds help
‘prov1de llngulstlc and conceptual support Through the use ofv

the nav1gat1onal,cassette button, thevusers,are able tonhave‘



every card read to them by the computer. Auditory learners
wiil also benefit from the use of the computer reading'the
information to them rather than these students visually
trying to decode eaéh‘and every word. |
' Reading strategies_are implemented to help thebstudents
make connections between the new informétion in the leséon
and what they already know. Key vocabularyvterms appear in
red type when they are first introduced in the textual
information. Vécabulary meaning is clearly defined in
context section. |

The readability level of the textual information was'
also taken into consideration for the age level of the end
‘user. Textual material was written at a third grade level.
Several vocabulary words were introduced with definitions or
explanations attached. | |

The effective use of multimedia with illustrations,
graphics, videos, sounds and photographs are an integral part‘
of the stacks. These visuals are used together with written
text tb help broaden the student's understanding of important
concepts as well as keep the student's interest at a high_v
1evel;‘

It is not anveasy task to come up with an instructional
strategy that will encompass all‘that the learner needs.
However, every attempt has been made to incorporate the

necessary material in the most effective manner.
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Screen Des1 n .

A well thought out screen des1gn was cr1t1cal for thlS‘
: program to.be effectlve‘s1nce the end user has llmlted
',computer and mouse experlence The stacks have nav1gatlon
buttons that are eas1ly 1dent1f1ed by the use of plcture

metaphors ’ Each screen was carefully created to have the

nav1gat10n buttons in exactly the same’ locatlon so as to not :

‘confuse the user Ease in nav1gatlon was a primary concern in

developlng‘the screens in order‘toblower or.ellmlnate the
frustratlon level of the user. . _ | |
B The majorlty of 1nformatlonal cards use a 31m11ar layout
This layout con51sts of a black background whlch is a
metaphor for the blackness of. space A plcture or mov1e 1s
1ocated on the left and textual 1nformatlon on the rlght Thef
‘ nav1gatlon buttons are always located at the center bottom
‘ portlon of the card There is enough black space on each o
ycard so as to make it pleas1ng for the eye to follow and
:>v1ew. Each card was thoughtfully de31gned to- glve prec1sely '
enough 1nformat10n to the user Careful cons1deratlon was
given to av01d clutterlng the cards w1th too much 1nformatlonc |
or prov1d1ng too llttle 1nformatlon Eye movement patterns
‘ﬂwere also 1ncorporated in the des1gn of the cards : Accordlngg
;to research v1ewers usually begln looklng at the upper left
hand corner of the screen and make a sweeplng arc w1th thelr
eyes to the lower rlght corner of the screen _ All of these'
factors ‘were cons1dered whlle developlng each card
| There;wereibrlghtly colored plctures,'mov1es¢ and -

igraphics;incorporated5in the stacks to.keep-the users
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interested and motivated to learn. The author tried to limit
the number of major colors on a cardrto four. The background
on all cards is black which‘représents the vastness and color
of spacé. Black was also chosen as the backgfbund color
becéusevit is a neutral or soothing color which will not
réauéé the eyes to become tired. Sﬁace was used freely and
information was placed so that it followed the normal‘eye‘

movement .
Formative Evaluation of the Astronomy Unit Curriculum

To asséss the potential effectiveness of the Astronomy
Unit‘Curriculum; a questionnairé.was developed to evaluate
the structufe and depth of the curriculum project (see
Appendix F). The curriculum evaluation was completed by two
elementary schooi teachérs whb teach at the same school as
the curriculum author: These'teéchers are in a self-contained
third gradé classroom and théy are requiﬁed to teach all

‘subjects. The majority of students at this school come from

middle class households.

Results 6vastronomy Unit Curficulum Evaluation

The‘ovefail results of the curriculum’questionhaire were
favorable. Both of the teachers-felt that the hands-on |
éctivitieslWefe‘appropriate fdr third grade students to
handle. These teéchers,also commented that the Student
involved actiVities_would help students gain and retain new

knowledge about the concepts presented. One teacher reported
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that the lessons were easy to follow and could be attalned
w1th1n the tlme allotted It was also noted that the
flntegratlon of dlfferent currlcular areas such as language ]"5
'arts and math were 1mportant components of - the currlculum ‘
un1t | - . _ .

| Both_teachers commented‘thatﬁthe main concern about;the y
_,curriculum‘unit_wasfthe,implementation Of.the-information‘
literacy'component‘ They'were not sure that third grade
students were developmentally capable of becomlng
1nformat10nal llterate‘, They . dld ‘admit that these concerns
stemmed from the fact that the 1nternet and electronlc
'communlcatlon were new to them as . teachers as well as’ to the
students The1r fears were that they would not be able to
teach thlS section of ‘the currlculum because of thelr own '

lack: of knowledge 1n the area.
Formative7Evaluation of the SpaCe,Encounter Software

To assess.the potentlal effectlveness of the Space
Encounter software, a questlonnalre was. developed (see
: Appendlx G) Eleven thlrd grade students were chosen at
_random to prev1ew the software and answer the questlonnalref
gabout the des1gn, format and content presented in the -,
. multlmedla stacks Once the students were selected they
were glven a consent form to be s1gned by thelr parents and_

‘by themselves The consent form explalned what the prOJect_

‘-vaas about that part1c1patlon was strlctly voluntary, and -

']that consent could be w1thdrawn at anytlme (see Appendix'H);
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Only those students that returned the required consent
form were allowed to participate in thejtestingrand;
questionnaire process. ‘All eleven'students that were chosen
‘returned their consent form the next day and the teSting |
process began. o | - | :

It should be noted that this school’s computer lab and
classrooms were not officially connected to the internet at
the time of testing. The stacks all contain anfinternet
" connectivity button thatvonce.Clicked takes the user to the
author’s science home page which lists several hyperlinks to.
spaceyrelated sites. The computer in the authorfs classroom -
was connected to thefinternet.through an external modem.
Many of the students were able to come“backhto the classroom
‘after completing the software review in the computer lab and

explore this.pOrtiOn of the software

Evaluators ‘ _

This project was evaluated by eleven third grade
.students and two teachers. One half of the third grade
students were age elght and the other half were age nine. Of.
the eleven students, six were male and flve were female. Ten‘
of the eleven students 1nd1cated that Engllsh was their
| primary language and one student ‘replied that Phllllplno was
hlS prlmary language ' .‘ | | ‘

Two teachers were also 1nvolved in the testlng process‘
One teacher who teaches thlrd<grade is age‘33 and the'other
teacher who teaches fourth grade is 45 Both teachers are |

female and 1nd1cated that Engllsh ‘was thelr prlmary language

75



Procedure _ o
The 1nvestlgator preloaded the software onto the hard

H'drlves of ten Power Mac1ntosh 5400/120 computers 1n the

: computer lab at the school The orlglnal software 1s located

’”on a Z1p cartrldge because of 1ts large 31ze(35 MB) The

’!}lfschool does not own a le Drlve so 1t was necessary for the :

1nvest1gator to borrow a le Drlve from the Computlng and

-fMedla Center at Callfornla State Unlver31ty, San Bernardlno

The 1nvest1gator t
,iat a t1me and downloaded the stacks,‘sound flles, Qulclemev

ﬁy:mov1es, and graphlcs 1nto a folder called Space Encounter

len 1nstalled the le Drlve on one computer o

All evaluators”had access to thelr own computer and wereﬂfjf

‘“1nstructed to place he headphones on thelr head hé;f"'“

:“_students were not s parated:from each other but were s1tt1ng :
f‘next to each other The only 1nstructlons that the el

_;1nvest1gator gave they

Hlstack t1tled “Start Here” The evaluators were glven forty

: ,vmlnutes to v1ew the software'and 1nteract w1th the varlous

‘fmultlmedla selectlons

froup of evaluators was to Clle on the ]lp-d

Upon completlng the program,.the evaluators were glven aVJ;h,?:~i

questlonnalre and a penc1l and asked to g1ve honest answers ;_.;;bj"

'wto the flfteen questlons on the questlonnalre (see Appendlx

1,G) Some of the questlons that were asked 1ncluded what the

h?students llked and dlsllked about the software, dld they have:»f

~yc;any problems us1ng the software, d1d they like the plctures,bf;ﬁ

'f.‘mov1es, and‘draw1ngs




Student Feedback Received |

The QVerall results of the softwaré‘by the students was
favorable. The individual results of the feedback can be
viewed at Appendix I. While observing the students the
investigator noticed that the students thoroughly enjoyed
viewing the movies and telliﬁg other students where to find
" the moviés in the stacks. It appeared that a few students
searched all the stacks and viewed all of the movies before
reading the information. Once all the movies were viewed,
these students returned to the main menu and began going
thréugh each stack, card by card. It appearéd that even
though the students were sitting in front of their own
computer, they enjoyed interacting with the student to either
side of them. The investigator observed the students sharing
ideas, developing their own observations, and enjoying their
new found knowledge with others. The investigator also
observed that there were no problems with the navigation
process; The students clicked upon the navigational buttons
with ease. - | v |

The students seemed to 1ike the motion pictures,
colorful photographs andlsounds the best. They did not like
the'Thinking Journal, the fact that the movies went too
slowly, aﬁd that there were no games to play. Some of the
students indicated that they did not like the computer voice
because it was too siow. Only one problem was encountered
during the review process and that was in the Mars section.
One button was not correctly linked to the proper card. The

investigator took note of this fact and made changes at a
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tilater tlme o | ‘ | |
All eleven students found the dlrectlons easy to follow,
‘and enjoyed the plctures, mov1es and draw1ngs The readlng
'level was too easy for two students and just rlght for nlne_
~students. Most of the students found the readlng to be
‘1nterest1ng and all of the students had the computer read at
,least one sectlon to them Seven of the eleven students d1d
'not llke the speed of the computer v01ce ' They felt that 1t
was too slow | e ' ' '

‘ All eleven students enjoyed v1ew1ng the program and felt
_ that “they had learned somethlng All of the students felt
 that looklng at the software was more. fun than readlng the
1nformat10n stralght from a book » .
| Flnally, the students made the follow1ng comments on the
questionnaire. “I thlnk it was very ‘educational. I-lovedvthe
program. If it is not on every computer, it should be. This
lshould be a science un1t in our currlculum #owl llked the
mov1es and I dldn t llke the games they dldn t let us. play
with. My favorlte mov1e was when the satellltes rotate NI
‘want to know how many stars are in the sky " Typlcal
‘-comments alsollncluded: “I llked it” and “it was fun”. It was

apparent that‘the studentsxenjoyed vieWing the program.

Teacher Feedback‘Received' | |

Two teachers rev1ewed the software as well Their
comments were pos1t1ve and 1nformat1ve ‘ Most of their
t comments were very close to those comments made by the

students with a few exCeptions‘(see'AppendixfI), The -
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teachers éll felt that the reading level was just right for
third grade studénts. The‘teachers also felt that the
content of the reaaing was informative while‘the students
felt the‘reading was interesting.

Thé teachers themselvesyleafned a few new things‘from
viewing the'software.u Theyffelt that the navigation Was easy
to follow. Some of the'comments'were:‘fThé sounds were
great.” “It was very easy to use and follow.” “The filmstrip
movies were great!” “I like how the text was written to click
on a video. This way I didn’'t miss anything.” The teachers’

response to the software was very positive.

Software Revisions Made

Two revisions were made in the’stécks as a direct result
of the testing. First of all there was a link missing from
the Mars planet to the Mars card.v The author added that
link. Some studehts had indicated that the computer voice
was too slow. The speed of the voice was increased one notch.
It is the author’s opinion that the computer voice is machine
generated and the students are not accustomed to this type of
éound. The author did not want to increase the speed df the
" voice too much because it would be used by students who do
. not use English as their primary“language. As ‘a result, the
author made two versions Qf the same software. One version,
the computer speaks at the same speed as the original
software, and another version, the computer speaks at a

faster rate.
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IRB Permission

An:Institutional'Reviéw Board (IRB) form was submitted
to the board at California State Uni?erSity,”San Bérnardino
seeking permission tovuse,human participants‘in this
research. A full”board feView was requeéted by the authof
because the research'inﬁolyed‘children:under the age of
seventeen. The IRB form is designed to request written 
consent for individuals to_partiCipate in the'eva1Uatioh v
process of this project. The IRB form‘inCludes'reasons for‘
the development of thé software, the proéedure'invélVed,
voluntary pafticipatibn, participéntfs rights; and no risk

involvement. The approved IRB form is found in Appendix J.
Strengths of the‘AStrdnomy Unit

.The astronomyvunit curriculum allows the students the
opportunity to experience.for the first time an introduction
to astronomical‘concepts‘that~they will use for the rest of
their lives. Throﬁgh the‘use of this curriculum students
find out about the System formed by the sun, Earth,‘aﬁd moon.
Students are also introduced to careers in this area of
science as well as new technology developments. During thebj

course of the astronomy unit the students will also begin to
develop the skills of infOrmation literacy which will be
luseful to them in completing future research, Students will
also gain experience in working with other students as a

team, to complete the task of finding answers to the
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qﬁestions'at hand, and presenting that information to the.
class. Thére»ére many important life skills that are

entwined within the content areas of this unit. .
Limitations of the,Astrohomy Unit

There areﬁséVeral limitations to using this.astronomy
~unit. - The most crucial limitation is time. Due to the
research aspect of this unit, it is entirely possible that
the entire class day could be spent investigating and
researching possible answers ﬁo questions. A large portion of
the day would have:to be set aside in ordér to complete some
of the activities. Designing and implementing a curriculum
of this size requires a great deal of planning and
implementing time on the part of the teacher. Teachers
already have enough to deal with on a daily basis. Many
teachers might be reluctant to take on one more challenge.

Finally, classrooms may not have the technical hardware
or software available for use to complete such a unit. Since
information literacy skills are an important part of this
unit, it is crucial that the students are able to use the
internet as a main source of information. Many schools do not
have the luxury of this feature available for student use at
this time.

Strengths of the Software

The main strength of the SES is the integration of the

scilence process with discovery learning and computer
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technology. The use of a multimedia development tool enabled
the users to interact with a wide range‘of information
presented in the form of text, photographic-quality pictures,
live digitized video, and sound. This caught the interest

" and stimulated Questions for other learners that interacted
with the ﬁresentations;’Theifact that students caﬁvadd to the
originél stack, change.areas in the stack, or create their
own stack that is attached to the originai'presentation
allows the user to construct new knowledge. The learner is
simply not digesting information that will be regurgitated in
a written test at a later date. This type of'interactive

learning will become part of the student’s schema.
Limitations of the Software

The limitation_of the software is the scope of the
scientific material presented..‘Five of the twelve stacks
remain to be completed. The author chose té develop the most
important subject areas first. Ultimately, the software
will be expanded by the teacher and/or the étudents to cover
a wider area of the solar éystem 6r~other spaée related
topics.‘There is also no formative evaluation on thé student-
created stacks. Another'majbr limitation was that the
computer lab was not connected to the internet at the time of
- the review process. Students did not receive the fuli
benefit of exploring new areas or other web sites whilé

examining‘the SES.
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Recommendations for Future Projects

A future’project in this area‘would be‘to‘expand the use
of this learﬁing process into other curricular areas such as
social studies, language arts;'and math. The information
literacy and scientific‘skilis‘learned in this project can be
used in any area of learning.

The author aiso feelslthét with the recent introduction
of HyperStudio on the internetvanvexciting project would be
to publish student created stacks.on the internet to share
- with other.students,and teachefs. This‘would allow the
students to receive a world—wide audience for their creations
with the 6pportunity to receive feedback and suggéstions from
that huge audience base. The world would become the students’

evaluator, not just the teacher or other classmates.
ConCluding Statement

The astronomy unit_and the Space Encounter software both
have great potential for creating a teaching environment that
is rich in both coﬁtent and visual stimulation. The
information literacy skills that can be gained from the unit
will be invaluable tools needed by these students to be
successful citizens in the next céntury. At the same time,
elementary students can gain new‘knowledge-of the solar
system and the relationships between the Earth, sun, and
moon. It.is the author’s intent to build upon the inherent

curiosities of young students and provide them with the tools
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to seek out answers to their guestions. This in turn, will
hopefully create life—long learners who neVerfstdp gaining

new knowledge.
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Appendix A Glossary

Authoring program - Application or program such as
HyperStudlo that a user can use to create applicatlons
(Turner & Land 1994)

Button —vaperStudio object ‘on the card or background
. layer that, when clicked, causes some action to take place,
‘depending on the button s scrlpt (Wagner, 1995)

s - Card - The HyperStudio object that is the bas1c unlt YoXalt
building block of the stack (Wagner, 1995)..

~ ~ CD-ROM - Acronym for compact dlSC read only memory
;Turner & Land 1994) ' C . ,

Clip art - A collection of pictures stored
electronlcally (Turner & Land 1994) .

COQnitive Sc1ence - The psychological science that
attempts to understand the internal Pprocesses of behavior and
empha51zes know1ng rather than responding (Saettler, 1990) .

Compact disk - Read- only optlcal storage medium for
~all kinds: of digital data —\text plctures, mus1c, and v1deo.

Construct1v1sm ~:Construct1v1sm is concerned with how
"we construct knowledge from our experiences, mental

"~ structures, and beliefs that are used to interpret objects
~and events (Saettler, 1990). ‘

 Digital - Refers to a signal‘sent and received in
discrete intervals or to data presented by two numerals,
- normally zero and one (Turner & Land, 1994).

Home Card - Home is the starting point in HyperStudio.
The first card in a home stack is called a home card (Wagner,
'1995) . : v

Home Stack - Usually a menu style stack that has
connections to all the other stack on a system (Wagner,
1995). ' :

HypermediaiekExtends the concept of hypertext to
include other forms of media, such as pictures, ,music,
digitized audio, and digitized video ( Turner & Land, 1994).

Hypertext - Term created in' the 1960s by Ted Nelson to
refer to an environment in which you can jump around :
electronically within large amounts of text (Turner & Land,
1994) . :
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‘Tcon - Picture or graphlc used to 1nd1cate the presence
- of a button (Wagner, 1995).

Interactive multimedia - Multimedia software in which
the user is an active and involved participant (Turner &
Land, 1994) .

: ‘Kilobyte (KB)‘—’One thousand. Actually, in computer
terminology, K-1,024 bytes of memory (2 to the tenth power)
(Turner & Land 1994)

Megabyte (MB, meg) —»Akunit‘of measurement equal to
1,024 kilobytes, or 1,048,576 bytes, commonly used in
.spe01fy1ng the capacity of computer memory or storage (Turner
& Land 1994) .

Memory - Storage locations in the computer in RAM or
ROM (Saettler,‘ 1990) :

Mouse - Input device used to point, select, and drag
items (Turner & Land, 1994).

Multimedia - Refers to the integration or a variety of
" media, such as text, graphics, audio, and video (Saettler,
1990) . ' : '

Scanner - A device that scans an image and digitizes
- that image so that a computer can read it.

Stack - A file that contains one or more cards, along
with any buttons, graphics, sounds, and other multimedia
‘elements that have been placed on those cards (Wagner, 1995).

Zip Drive - An external disk drive that is capable of

storing large amounts of data on a single Zip Diskette. Each
- Zip Diskette can hold 100MB of data.
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Appendix B: Astronomy Unit Plan

“Astronomy Unit Plan
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Lesson
Lesson
Lesson
Lesson
Lesson
‘Lesson
Lesson
Lesson
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. Astronomy Unit Plan
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‘Lesson one i”IntroductorylLesson~v
',ObjeotiVe' The students w1ll express what they already knows‘
| about the Earth sun, and moon Students w1ll develop key ‘
questlons to be answered later on in the 501ence unit us1ng

“1nformatlon llteracy skllls
Materials: Science Journals, Moon Watch sheet

Step :lszssessingnPrior Knowledge
| The teacher:asks the"students some essential’questions:
. What part of»the'solar'system'dovyou know about?‘
¢ Does the moon change shape?' Does‘it rise and‘fall in
~the sky?‘ | | |
e Where does‘the sun go at night?
.'Does the moon have‘a face?
;‘How can earth be round when it looks so flat?
e How do the Earth, moon, and sun move?
Q‘Have you ever”thoughtfof anynof these questions?

e Do you have some questions of your own? What are they?

Step 2: DJ.scuss:Lon
After the students have llstened to the questlons posed

by the teacher or by other:students,‘the~teacher encourages

the students to dlscuss thelr mlsconceptlons

, . 1 Ask the students to talk about what they know about

the sun, Earth, and moon to assess their prior knowledge.
2. Students share their ideas about some of the

‘essential questions.
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"Step 3: Journ'a;l. Writing |

'.Once_the'élaés diScuSsioné are complete,‘ﬁhe students
are asked to w:itevdoWn anY-and_all questionsithat they havé
about the diScusSion that;jusf took plaéé. Students may write
down any1QuéSti6ns thé£~they might héve that‘were not
‘answeréd or any newlquesﬁionsflThése,questionsHWill be the
"basiS for>thé infofmation.literaéy portion of this project.

- This will befdiscussed during a later activity.

Step 4:’Mooﬁ‘Wat¢hiinS£rﬁé£ionsv
The students‘aréugiVénva_moon watbh‘caléﬁdar‘sheet which

~ has fourteenvcircles drawn'on5itﬁ;These‘émpty circles

représent‘the:mdon on»éaChfnight‘of:the watch for one-half of

the 1unar‘Cy¢lé.i The éfﬁdénté‘afe tb-color in any part of

. the-moon thét’they'éannéthéé each‘night.- If it is a cloudy

‘ hight, the‘stﬁdentévlea§e<the mo6n blénk‘for:that particular

night. Students;Will.uéélthis’shéét’later on in the unit.
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v ‘Lesson Two f How Does Earth Move?
ObJectlve. The students w111f | |
:?'Formulate a model of the sun and Earth movements
s’o‘Hypothes1ze what Earth and the sun do to cause day and ;
nlght . . ‘

‘;,DemOnStrate“hoW]Earth‘rotates‘and revolves -
Materials: Science Journals -

Step 1-‘ Assess:.ng Pr:.or Knowledge
‘_1.The teacher asks some essential questlons and allows
bample'tlme for d1scuss1on:
e Which is 1arger—7the sun or the moon?
« Which is further away from the Earth —.thevsun or the
moon? | | |
. HoW'are‘the movements of the sun, Earth, and moon
| related to each other? - |
. What explanatlon have you heard to explaln the ‘
movements of the sun and moon? | |
e What explanatlons would you give for the movement of
| the sun. and Earth'p |

e Is there any way you can tell Earth is mov1ng9

Step 2: M:Lnds on Draw:.ng Act:l.v:l.ty
1. The teacher tells each student to take out thelr
801ence Journals and dellvers the follow1ng |

‘1nstructlons. |

e Try thinking like and astronomer and draw the sun,
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Earth, and moon. Draw arrows how you think that each

one moves.

Step 3: Assessing Student Drawings
Students’ dréwing should not be assessed for correctness
but as an indication of their current understanding of the
sun, Earth, and moon. Students will-be referring to their
drawings later in the lesson to compare their original
understandings with the models that they develop in the next

activity.
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“LessonfThréezkwhy‘Is There Day and Night?

Objectives: (1) Formulate a model of the sun and Earth
movements (2) Hypothesize’what Earth and the éun do to cause

day and‘nighti

Materials: Science Journals, toothpick, felt pen,

flashlight, 3-inch foam ball

Step 1 - Activity:

1. Stick thé toothpick juSt far enough into the foam
- ball so you can use it as a handle.

2. With the>marker, make a dot in the middle of the
ball. The ball will be.the Earth in your model. The
flashlight will be the sun in ydur model.

3. Hold the flashlight so that the light is shining
towards the ceiling. Hold the ball by the toothpiék, moving
the ball to make light shine on the dot; If the flashlight is
the sun and the ball is the Earth, would it be day or night
~at the dot? Is it day or night or thé cher side of the
ball? ‘ | | | |

4. With»your group, think of two different ways to make
day.and nightvat the dot. Write down your ideas in your

Science Journal.

Step 2 - Discussion:
1. The teacher poses the following questions to the

students and they write their responses in their Science
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. Journals.

« In the first model, what is mo&iﬁg? How did that
movement cause day and_night at the dot?

. In,the'secdnd model, what is moving? How did that
movement cause day and night at the dot?

« Imagine that you are standing on the dot. How does
the sun’é,position‘seem to change from where you are
on the dot as you make hight happen in each model?

2. Class Discussion - The teacher has the groups share
their findings. Different models are.compared'and the teacher
boses the following questions Whichvthe studeﬁt respond to in
the discussion aé well as in their Science Journals.

« Compare the quels your group thought of with the
models of the other groups. Determiﬁe which is best
and explain why. | |

e Look at the drawings you made at the beginning of this
activity about hbw the.sun, Earth, and moon move.
Would you changé them? How?

Step 3 - Imstruction: . |

The students read a section on rotation and revolution
in the student textbook.' The‘teacher and students diécuss
the illustrations and:the differehceS»bétween these two
éonéepts: Thése concepts are reviewed in ﬁhe teacher-created
software program called Space Encounter. ‘

Students then draw a new model of rotation and |

revolution in their Science Journals.
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'nesson'FourSECan You Trust Your Eyes About Size?

,Objectlves.,The students w1ll

| ‘,' Compare the relatlve sizes and dlstances of the sun,
‘:Earth ‘and moon ajr" |

‘ ._s Infer that the farther away an object 1s, the smaller
"the object looks N ’ | » o :

| Formulate a model to show the sizes of the sun, Earth,
~and moon to scalelk‘ | |

e Formulate a model to show relatlve dlstances between

- the sun and the Earth,,and the moon and the Earth.
Materials: Science Journal

Step 1 - Assessing Prior Knowledge
1.The teacher asks some essentlal ‘questions and allows
ample tlme for discussion:
o What appears to happen to the size of an object as it
moveS'farther.away;from you?
e« If you were Standing on the moon,‘which‘would appear

‘larger to you - Earth or sun? Why?

‘VStep 2- Discussion

 Have the students relate times they have seen objects
that appear larger or smaller than actual size due to
~distance. Some examples of this Would be (1) riding in a car
‘and seeing signs in the distance that can’'t be read until you

l get closer, (2) looking‘down a street and noticing that cars
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- at the end of the street look smaller than cars right next to
you. | _
Students complete a hands-on experiment in which they

build a'modelbof this concept.

Take A Closer Look
Objectives: (1) Compare the relative sizes and distances of
the sun, Earth, and moon, (2) Infer that the farther away an

object is, the smaller it looks.

Materials: Science Journals, , 1l- in. foam ball, 2-in. foam

ball, 3-in. foam ball, meter tape or meter stick

"Step 1 - Activity:

The sun and moon appear‘to be the same size in our sky.
But one is actually larger. In this activity, you will use a
model to explore why they look the same size when they are
not. \

1. Work in a groﬁp of four. Place the balls in a line
across a table 10 cm from the edge. Bend down so that your
eyes are at table-top level. Look at each Qf the balls with
one eye closed. Compare their sizes. Have each member of
your group do this

2. Leave the 1-in, ball where it is. Move the 2-in.
ball back on the téble until it appears to be the same size
as the 1l-in. ball; Measure the distance from the table edge
to the 2-in. ball. Record this distance in your Science

Journal.
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v3..Repeat step 2 using the 3-in. ball. Have members of
your group do a different part of the activity than they did
in step 2. Measuré and record the distance in your Science
_Journal.

Step 2 - Discussion:

1. The teacher poses the following questiéns to the
students and they write their responses in their Science
Journals.. | |

e What did you QbserVe as each ball moved farther from

- your eye?

. What did you do to make the 2-in. ball and the 3-in

ball appear to be the same as the 1-in. ball-?

In the next hands-on experiment, the students build a

model comparing the sizes of the sun, Earth, and moon.

How Big Is Big?
Objective: Compare the sizes of the sun, Earth, and moon by

making a model.

Materials: Science journal, piece of paper, meter tape,

masking tape.

‘Activity: o

1. In the center of the paper, draw a circle that is 1
cm across. This will be Earth; Now make a circle that is 2.5
mm wide. 1This is the moon. Then use masking tape to make a
circle on the floor that is 100 cm -across. This will be the

sun. Finally, put the notebook paper next to the circle on
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the floor. How do the moon and the Eafﬁh‘compare in size to
the sun? How do they compare in size to each other? Reéord
your observations in your Science Journal.

2. Class Discussion - The teacher has the groups share
their findings then poses these questions. The students
. write their responses to‘these questions in their Science
Journal followed by a class discussion.

e How dbes the moon compare in size with the sun?

e How does Earth compare in size with the Sun?.

e How do the Earth and moon compare in size with each

.other?
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Lesson Five: Do Earth and The Moon Cast Shadows?

Objectives: (1) Formulate models of solar and lunar
eclipses, (2) predict the positions of the sun, mOOn, and

Earth in solar and lunar eclipses
Materials: Science Journals

Step 1:'Aséessing Prior Knowledge

1.The teacher asks some essential questions and allows
ample time for discussion:

e What do yoﬁ need to form a shadow?

e What do you think would happen if the moon were
positioned in a straight line between the sun and the
earth?

'Step 2: Discussion v

After a briefylesson about shadows, the teacher ésks the
stUdents the following questions. Students record their
responses in their Science Journal and then a discussion
begins about the possible answers.

e What causes a shadow to form?

¢ Why are some shadows larger than other shadow?.

e Do all objects cast shadows?

o What three things aré necessary for a shadow to form?

Students complete a hands-on experiment to demonstrate

‘the concept of shadows.
Shadow Games in Space

Objective: You already know that the Earth and moon are
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parts of a system mov1ng around the sun In thlS act1v1ty,_
} Tyou w1ll use a model to flnd out what happens when the moon
.vmoves between the sun and the Earth Then you w1ll dlscover

-f;what happens when Earth moves between the sun and the moon

,ggymateria15° Sc1ence Journal lrinf foamyball;h3;in‘foamlball)

‘ff2 toothplcks,:flashllght,vmeterytape;'

. Activity: _
l Push a toothplck 1nto each ball to make 1t eas1er tobr?'“

_hold

2 Work 1n a darkened room

, 33 Predlct where the llght w1ll fall 1f you hold the
j-;smaller ball between the llght and the larger ball at a

f{{dlstance of 10 cm from the larger ball Recordoyour =

”‘predlctlons 1n your Sc1ence Journal

"40 Use the model to test your predlctlon i Record your

lkTobservatlons and compare them w1th your predlctlons

5 Predlct where the shadow w1ll fall 1f you repeat the

U: fact1v1ty holdlng the larger ball between the llght and the

'7@hnlscu551on'

'c;smaller ball at a dlstance of 10 cm from the larger ball

TiRecord your predlctlons

6. Use the model to test your predlctlons Record your

d'observatlonssand compare them w1th your predlctlons

3Quest1ons ‘
_ ‘T‘ Upon completlon of the experlments, the students are»'-~»
57i,asked the follow1ng questlons and they wrlt”ythelr responses _.f*ﬁ

“rjln thelr Sc1ence Journals Then a class d1scuss1on beglns




'. Why did shadows form?

. What does the 1arger’béll represent?

e What does the smaller ball represent?

o What does the light represent?"

» What would you see if you wéfé standing at the ééntef

of the shadow on the 1érger ball? - | |

A brief lesson about the differences bétween a solar and
lunar éclipse is gi&en. The teacher aléo discusses the
.differences between a partial and a total eclipse’andvthe

lining up of the three objects.
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 Lesson Six: Why Does The Moon Change?

| Objectives:‘(l):Formulatefa,model.tQ'ekpléin”whYZWQISee moon
phases (2) interpret data_gathered ffomfthe beginnihg of the

unit to predict the moon phaSes from'thé'OBsérved séquencés} ,
Materials: Science Journal, Moon*Watch'Sheet.

Sﬁep i.‘- AsseSsing‘fribrvkn¢wledge_

1. The teacher poses the following questions to the
students'to asséss,their’prior knoWieagé. |

e Does the moon aiways appear to be the same shape in

 the sky? If not, what shapes have yoﬁ thiced?'

. Dées thevmoon actuéily‘change its‘shape every day?

e What makes the moon change shape. throughout the month?

This is an area full of student misconceptions. The |
teacher uses these misconceptions as a springboard into the

lesson. Students’ misconceptions should,be“corrected.‘v

Step 2 - Instrﬁétion
| The:moon‘changes because of pattérns‘of,change.
Students should be‘awaré of patterns that occur in their
daily and weékly lives. ' The changes of the ﬁoon foliow
- similar patterns. |

invthe next activity, the'students wili cfeate a model
‘to‘see‘how'Earth and the moéﬁ move together to make patterns}f

The Pattern of the Moon

Objective: If you'look‘at the moon every night for a month,
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x1t appears to change shape ‘In thlS act1v1ty, you 11 use av:‘

model to flnd out exactly what happens

Materlals'” |
Sc1ence Journal 3 1n foam ball half palnted black
‘masklng ‘tape, toothplck marker, sc1ssors, 2. pleces of whlte

h'constructlon paper, l plece of yellow constructlon paper

‘Act:l.v:l.ty"b o _ ’ :
1. ‘Make a sun for your model by cuttlng a large c1rcle

from the yellow constructlon paper Tape the sun to . the k‘
mlddle of the front wall in your classroom. ~Thls_w111§be;the
.locatlon of the sun in your classroom ”, v‘ |

2 Cut each of the pleces of the wh1te paper into four
equal squares Label each square w1th a capltal letter »yPutt-”

A on the first square, B on the second square, and so on.
.Tape square A rlght under the sun Tape square B in the ‘7
‘corner of the room to the left of the sun Contlnue in that
vdlrectlon, taplng squares C D and so on in the center of
' each wall and 1n each corner When you flnlsh the squares L

should be in. alphabetlcal order ' : .

» :.3. In thls act1v1ty you w1ll be Earth The black and—
7wh1te ball another person w111 hold w1ll be the moon. Sthk
‘the tOOthple 1nto the moon anywhere that the black and whlte_
 meet. Use the toothplck as a handle | o '

o 4 Have the person move the moon around Earth(you),
always keeplng the whlte 51de of the moon fac1ng the sun.

'Observe the moon carefully as it moves around you, turnlng‘as'
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necessary to keep the moon in sighf. Observe the shape of
the white part of the moon as it passes each piece of white
paper.
| | 5. Repeat stép‘4, changing places so that you are the
.mbOn and the cher perSon,is,Earth;' Compare your_gV |
observations.

6. Create a chart of‘the Earth andnmoon positions in
your Science Journal. bDraw thé whitevpartféflthe mbdn:ét
each point of the orbit. bAnswers the following questions in

your Science Journal.

At what point'could'you’see the most of the white part

of the moon?

« At what point could you see the least of the whiteb
part of the moon?

¢ Did the moon really change shape°'

« Why are we able to see. only part of the moon at

B certain times? .

Classroom discussions could begin after the students

complete their science journals.
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. Lesson Seveﬁ{;wny Are the‘Earth'and:MOOn Differént?
 0bjectives:'learn‘abOu£ Ehe differenCésvbetween‘thé Earth -

and the moon, particularly gravity.
Materials: Science Journal

Step j:»- AsSéssing.StudenEs' Prior Knoﬁledge

The teacher poses the folloWing queétions'to determine
the amount of.iﬂfbrmation thatvthé students:already posses
about the differences-bétweeﬁ the Earth and the moon.

¢« Is thé moon a ball of fiery gases'like the sun?

« What is moonlight?

Is there life on the moon?

What is gravity?

Does the moon have the same gravity as Earth?

Step 2 - Instruction

Since this is a very basic introduction section on the
differences of the Earth and the moon, the teacher presents
this section in a more traditional manner. Through the use
of textual information or videos, the teacher is able to
convey the ideas between the differences. The main
differences include: lack of air, water, iife, and a sméll
gravity fields that is one-sixth that of earth’s gravity
force. This concept is further reinforced by the SES and two
movies present thevconcept of gravity. There are no hands-on

experiments in this section.
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Lesson Eight: Are There Reasth-For The Seasons?
Objectivesi'(l) formulate a model ofkhowbthé sun’s rays
strike Earth’s surface at different times'of thevyear,'(Z)
infer that a location’s positién‘felative to the sun’s’direcf

rays will help decide the location’s season.
Materials: Science Journal, globe,xwhité,paper

Step 1 - Assessing Students’ Prior Knowledge
The téacher'posés the following questions to assess the
students’ prior knowledge.
. Is Earth closer to the sun in the summer than in
winter? |
e Are our seasons due to changes in the amount of heat
the sun produces?
Step 2 - Instiuction
The teacher uses a globe to point out differént
locations on Earth. The teacher;has“the studénts hypothesizé
as to the number of seasons aiplace would éxperience.
Nofmally, if a place is close to the équator, it will
experience one or two seasons. As one moves north or south of
the equator, é place usually has four seasons. Students may
use information literacy skills to research whether or not
this is true.
Step 3 - Minds-On Drawing Activity
Students are given a white piece of paper and asked to
draw the four seasons that they experience where they‘live.

The paper is folded into fours and the words, winter, spring,
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summer, fall are written on the papers. The students draw the
appropriate pictures of what each season looks like.
.Students’ drawings should not be asSessed:for éorrectness but
for their understanding of seasonal changes in their area.
The students complete a hands-on activity to determine

why it is warmer in the summer than in the winter.

Why Is It Warmer In The Summer?
Objective: You already know that it is warmer in the summer
than in the winter. Something changes as Earth revolves
around the sﬁn. In this activity, yvou will explore what that

change is and what it has to do with seasons.
Materials: Science Journal, graph paper, flashlight

Activity:

1. Work in a darkened room. Put the graph paper on the
floor.

2. Sit in a chair and rest your arms on your legs. Hold
the flashlight, shining it straight down on the graph paper.

3. Have.another person in your group trace the outline
of the lighted area on the paper and count the number of
squares inside the outlined area. Record your answers in.
your Science Journal. ,

4. Hold the flashlight at an angle while still resting
it on your knees. Move the paper as necessary to get the
light to shine on it. |

5. Repeat step 3.
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Upon completion of the activity, the students will be
asked the following questions. Their responses éhbuld be
recorded in their Science Journals.

e Which time were there more squares insidé‘the outlined

area? v |

e Did the amount of light coming out of the flashlight

change? What was it about the light that changed?

e In which of the outlined areas would an individual

square be brighter? Why?

e« ITf the flashlight were the sun, which of thé outlined

areas do you think would be warmer? Why? |

Students participate in a class discussion about the
concepts that were just discovered. The concepts of solar
energy, north and south poles and the reversal of seasons,

and day-light time savings could be discussed here.
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1Lesson Nine:.Your.Solar_Neighborhood*

ObJectlveS° The students become aware that the sun, Earth

'and moon are part of a larger system called the Solar System
Material: None

Act1v1tY".

ThlS is an 1ntroduct10n to the solar system and the nlne?f“'

planets -The. teacher presents th1s 1nformat10n u51ng mov1e
books,  or computer software that 1s avallable ‘about this
‘topic. ThlS is the jumping off point for the students to
explore the SES as well as a focal p01nt to'beglnrdeveloplngy

the essential question(s)‘that they‘will attempt:to answer.
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Appendix C: Information Literacy Objectives and Steps‘

There are several specific competencies that will be
gained in this process. The two main‘instfuctional
objectives to be learned are that of information problem-
solving and using‘technology to find solutions to the
problems. Information literate people are those who have
learned how to learn.,‘They know how knowledge is organized,
how to find information, and how to use that information to
present their ideas. Information literate students are life-
long learners because‘they have théined the skill of finding
information needed to resolve any task or decision that needs
to be made. The ability to access and use information is a
necessary skill that one must possess to be‘suCceSSful in
school,work, and life. | |

There are se&en steps to be achieved in bécoming an
information literate individﬁal.- These steps are outlined in
detail in the position paper on information problem solving
written in 1994 by‘the American ASsociation of School ‘
Libraries (AASL).‘ Thebfollowing list of objectives is what
the learner will bé able td.do upon cOmpleting_this project
(AASL paper, 1994): |

‘Step 1;‘Define‘the‘neéd‘for'information'

Step .‘Initiate the reseafch strategy .
v . Locate the résourceé |

Step

Interpret the information

2
3
Step 4. Assess‘andvcémprehend the information
ctep 5 v , R
6

Step

Communicate the information
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Step 7. Eveluate the product and process (p. 2-3)
The first step deals with defining the need for
information, The learner will: |
1. identify that a need exists to find information and
define that need.
2. define a place of reference for the informatien (who,
what, where;‘when, howf why) . |
3. relate the needed information to previous knowledge.
4. create the informetion problem through the use of
questioning techniques (i.e. yes/no, open ended).
The second step relates to starting the seareh strategy.
The learner will: |
1. determine what information is needed by aSking
additional questions. | |
2. brainstorm and organize ideas and thoughts by using
advanced organizers techniques such as webbing, outlining, or
listing. |
3. use a visual organizer that is appropriate fer the
subject matter. | |
4. create a'list of key words, deseriptors? subject
headings, of concepts to begin the search with.
5. determine the‘impoftance of using more than one
eource>of information. |
6. find piacee of gathering information.
7. decide if the information and format isbueefulgh
The thirdfetep relates to finding the resourees. It is
important at the beginning of research that the student

locate information from a variety of sources. The learner
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will be able to:

1. locate print, wvisual, audiovisual, and éomputerized
information from the school library, classroom library,
public library, and computer 1abbratory using bibliographical
references and electronic search techniques. The author-
created multimedia stack entitled Space Encounters would be a
main source of information at this point. |

2. use people as a source of information by conducting
interviews, letters of inquiry, or electronic mail
communication to experts in the area of inquiry.

3. consult with the librarian or teacher to hélp
identify additional sources of information.

4. use internal organizers (i.e. indexes, table of
contents, and cross references) to find specific information.

The fourth step relates to understanding the
information. The learner will:

1. look for major keywords to determine if the
information is relevant.

2. select information which is most closely tied to the
individual learner'’s learning stylé.

3. revise the original problem or question if necessary.

The fifth step deals with interpreting the information
to‘solve the problem at hand. The learner will:

1. rewrite the information in the students’ own words.

2. process the new information and relate it to previous
information.

3. compare new information with thé original problem and

decide if additional information needs to be gathered.
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4. arrive at an answer or conclusion based on thev‘
gathered 1nformatlon | »
The 81xth step deals: w1th the ablllty of the student to
communlcate the 1nformatlon to an audlence | The 1earner’
1. identify the format of presentation»and the intended
audience} ' R S e (
';: 2. select a format that would be approprlate for purpose
dand audlence |
3. create a produet (i.e. report, speech vv1deotape, éfh:‘
for thlS prOJect a multlmedla presentatlon)
4. document the,squrces,of 1nformatlon. _
The final step is the evaluation of’the product and the
proeess The 1earner w1ll a E
1. dec1de if the conclus1ons or answers meet the
1nformatlon need. D1d the student answer the quest10n°
2. dec1de if the 1nformatlon gatherlng should have been
expanded or revised to meet-the:lnformatlon,need. Sheuld |
somethlng have been done d1fferently° :
3. determlne areas where the process could have been
improved, where more pract;ce is needed for further

understanding,‘How could this be improved in the future?
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Appendix D: Space Encounter Software
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'Appendix.Ei ‘Space Encounter Software Objectives

dd,StackS)} A
| 1) Given a picture of the sUn, Earth-and moon,. the
learner will conclude from an'on.sereen model‘hew the sunband
Earth move. ,‘ v d |

' 2) The students will hypothesize what the Earth and the
sun do to cause dayiand night. |

3) The students'willkconclude that the other eight
_planets in the solar systemvrevolﬁe around the sun and rotate
on their own axis. |

The learner outcomes for these objectives will be for
the student to explain the relative positidns and motions of

the sun, Earth moon, and other planets.

Can You Trust Your Eyes About Size? (Near and Far Stack):

1) Given a picture on»the screen, the learner will
compare the relative sizes and distances of the sun, Earth,
and moon‘

2) The student will infer that the farther away an
object is, the smailer‘itulooksL 

The learner outcomes fer these ebjectives will include
the ability to demonstrate the relatine pesitions of the sun,
Earth, and moon. The learner will also infer that the |
apparent size of an object depends on its actual size and
distance. The learner will cenelude that the epparentvsises »

of the sun and moon are due to the distances from Earth and
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not to actual size.

Do Earth and the Moon Cast Shadows? (Solar and Lunar EclipéeH
Stacks) : ' |

1) Given,the‘appropriate pictures, the learner will be
able to formulate models of solar and lunar eclipses.

2) The student will be able>to predict the positions,of‘
the sun, moon, and Earth iHVSOIar and lunar éclipses.

The learner outcomes for these objectives will be for
the‘student to explain how lunar and solar éclipses ha?pen.
They will alsb be able to’creaté‘a model which'correctlyv
positions‘the Earth, moon, and sun during lunar and Solar‘,

eclipses.

Why.Does the Moon Change? (Moons and Moon Phases}(StaCkS'vlb
under construction) : | ‘ ‘ | |

1) Given the appropriate piCtures; the learner will
formulate a model to explain why we see moon'phasés. 

2) Given a moon observation data'table, the learner will
interprét the data and use them to prediét the moon phases
from the observed sequence.
| The 1earner.outcomes being targeted in this sectionvare
for the students to-formulate a model that demonstrates the
relative pOSitions and motiéns of the.sﬁn; Earth, and moon

that cause moon phases.

- How are Earth and the Moon Différent?v(Gravity)
1) Given the appropriate demonstration ofigraphic'apples

falling onto the ground,'the learner will conclude what
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;‘grav1ty is llke on Earth

_* 2) After v1ew1ng two movies on grav1ty in space and on . -
the ‘moon ,_the learner w1ll conclude that the grav1ty on |
anrth is much stronger than the grav1ty on the moon or 1n

'-space

: The learnlng outcomes of th1s act1v1ty 1nclude belng lf_fl~.>

able to contrast the grav1ty of Earth w1th that of the moon;t,},“'

hAre There Reasons for the Seasons'> '
itconstructlon) ; .

’ 1) Given the approprlateiplctures, the learnerdmill
:formulate a‘mOdel;of how‘thedsun's‘rays strike Earth'slhy
“surface at"different times of.the year," e

2) leen the approprlate plctures, ‘the learner‘Wllll‘
'dpredlct and measure the 51ze of the area covered by equal
llght energy strlklng Earth from dlfferent angles ‘

- 3) Upon completlon of the two act1v1t1es,‘the learner:v
‘w1ll 1nfer that a location'’ E pos1tlon relatlve to ‘the sun' sdhi
-dlrect rays w1ll help dec1de the location's season.
4)’G1ven thevapproprlate plctures, ‘the learner w1ll o
understand that Earth's tilt will afﬁect how many hours_of
- light and'darknessba giyen place will have

, 'The learnlng outcomes of thlS sectlon 1nclude
Iformulatlng a model of. how the sun rays w1ll strlke Earth S
‘surface dlfferently at dlfferent tlmes of the year, measurlng
“the dlfferent‘amount of_area covered by equal‘amounts of
light‘energy\striking Earth'at’different angles,‘lnferring_

_ that the angle oflthe\sunfs rays‘is responsible for
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temperature differences during seasons, and measuring the

relative number of daylight hours in winter and in summer.v
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'Appendix F: Astrehomy Unitzéurriculum Questionnaire'

. Present teachlng ass1gnment (Subject/Grade Level)

Number of years teachlng th1s subject

1. What I liked best about this curriculum: _

2;‘What»Irliked_leaét‘abOutfthisturricﬁlﬁﬁE"l

3. SuggeStiqhsrethoW‘the,curricplﬁﬁ‘ceu1dfbe“improved§e
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ijxplaln

7Software Questlonnalre e

Space Encounter Software Rev1ew

oage:r

Grade LT

'aGender .7»Méie7hiﬁf§5[z . ,Female hjﬁﬁHG'””

ffPrlmary Language Engllsh fv;' Spanlsh:

| | Vietnamese
' Other: e

f~Please wrlte your answers or 01rc1e the approprlate response
to the follow1ng questlons S % ,

el What dld you llke most about the program?ifv”‘p'

2. uhat did you like least about the program?

3. What problems did you have, if any?

4. Was ‘the program easy to follow? - Yes = No.

h?SﬂDld you llke the p1ctures° Yes.

xy6,D1d you llke the mov1es7 5,,tYesf““ﬂ

tfﬁngd you llke the draw1ngs9!‘ Yesgjf”'~'ﬁ‘fﬂ'

lnngere the dlrectlons easy to follow°,hf:Yesfh;5Noﬂfﬁ

- 9.How was. the readlng level 7 too hard ' too easy just rlghtflffﬁ”u

A 10 How was the length of read1ng° too long °'too short

just rlght

‘jll How was the, read1ng° 1nterest1ng ~“boring lnformatlve”i"

12 Dld you have the computer read the text to you° Yes'_ No;r




o1, If yes to #12Afdidhyou 1ikelhearing'the,erds readhto you?lf‘

Yes' No L FRn
14 If ves to’#lz;“didzyouflike.themspeed of thejcompﬁteri
voice? . oo s [ U S

. . Yes- . No
,15; Dld you learn anyth1ng° 'fiiYes'ftb.NoQ;t

16;‘ ij,yes to #15 what dld you learn'> PR

5.14 Dld you enjoy v1ew1ng the program9 ”x‘.Yes,{o NO“ ﬁ'

?.15 Was 1ook1ng at the software more fun than readlng from a f-
~“ book about the Earth moon, and sun7 r';' Yes CNo -~ o :

 »Additiona1:Comments:

_ Thank you for part1c1pat1ng in- thlS survey I appre01ate'YOur
1nput v R IO PN o RN :

“*ﬂMrs@ Bower .




Appendix H: Consent Form
Consent Form

I, , agree to participate
in the research entitled “Space Encounter” which is being
conducted by Pat Bower of East Heritage Elementary School
(Tel. 909-823-5696). I understand that this participation is
entirely voluntary; I can withdraw my consent at anytime
without penalty and have the results of the participation, to
the extent that it can be identified as mine, returned to me,
removed from the experimental records, or destroyed. '

The following have been explained to me:

1. The reason for the research is to determine if the use of
a multimedia software program enhances the learning of
scientific information about the relationship of the Earth,
moon and sun. There is also information about the solar
system included in the software. The benefit I may expect
from using the software is to learn more about these
relationships and the solar system.

2. The procedure I will be involved in includes viewing the
software program written by Mrs. Bower and answering a
survey. This will take approximately thirty minutes.

3. This participation will not in any way affect how I am
evaluated in my regular class and will involve no risks of
any kind.

4. The results of this participation will remain
confidential, and will not be released in any individually
identifiable form without my prior consent, unless required
by law. The only personal information I need to supply the
investigator are age, gender, grade level, and primary
language. Any other information will be given on a voluntary
basis.

5. There are no foreseeable risks involved with this study.
The benefits the participant can expect to receive are: (1)
new knowledge about the relationship of the Earth, moon, and
sun and (2) a preview of some new capabilities of HyperStudio
multimedia software.

6. The investigator will answer any further questions about
the study either now or during the course of the
investigation. Please contact the investigator regarding
questions about the participant’s rights or injuries.

7. This research has been approved by the Institutional
Review Board. '
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Signature of Participant Signature of Investigator

Signature of Participant’s Parent

Date:

PLEASE SIGN BOTH COPIES OF THIS FORM. KEEP ONE AND RETURN
THE OTHER TO THE INVESTIGATOR.
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Appendix I: Student'Feedback Received

The results of the student,feedback are as follows:

Question 1: What did you like mdst‘about the progfam?

Responses: solar system, SOlar eciipée, réally neat
movies, rotation, workihg the moon gravity<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>