California State University, San Bernardino

CSUSB ScholarWorks

Theses Digitization Project John M. Pfau Library

1996

Using technology to reinforce the elementary science framework

Earl Joseph Holland

Follow this and additional works at: https://scholarworks.lib.csusb.edu/etd-project

6‘ Part of the Science and Mathematics Education Commons

Recommended Citation

Holland, Earl Joseph, "Using technology to reinforce the elementary science framework" (1996). Theses
Digitization Project. 1288.

https://scholarworks.lib.csusb.edu/etd-project/1288

This Project is brought to you for free and open access by the John M. Pfau Library at CSUSB ScholarWorks. It has
been accepted for inclusion in Theses Digitization Project by an authorized administrator of CSUSB ScholarWorks.
For more information, please contact scholarworks@csusb.edu.


https://scholarworks.lib.csusb.edu/
https://scholarworks.lib.csusb.edu/etd-project
https://scholarworks.lib.csusb.edu/library
https://scholarworks.lib.csusb.edu/etd-project?utm_source=scholarworks.lib.csusb.edu%2Fetd-project%2F1288&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/800?utm_source=scholarworks.lib.csusb.edu%2Fetd-project%2F1288&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.lib.csusb.edu/etd-project/1288?utm_source=scholarworks.lib.csusb.edu%2Fetd-project%2F1288&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@csusb.edu

USING TECHNOLOGY TO REINFORCE j;>“7

THE ELEMENTARY SCIENCE FRAMEWORK

's A PrOJect

Presented to the

Callfornla State Unlver51ty{;]

San Bernardlno

: In Partlal Fulflllment
of the Requlrements for the Degree SRR
o Master of Arts RO

U,thdﬁéaéiéniiInéfru¢£i¢naihiechnqlégyathion;ff'f;E=n

Earl Joseph Holland

' ”‘;June 1996




USING TECHNOLOGY TO REINFORCE

THE ELEMENTARY SCIENCE FRAMEWORK

A Project
Presented to the
Faculty of
California State University,

San Bernardino

by
Earl Joseph Holland
June 1996

Approved by:

7>7/5¢

Date

'Dr. Rowena gantiago, rst Reader

Dr,”Susan M. Cooper, Second Reader

—



© mBSTRACT

The purpose of thls prOJect 1s to develop computer-baseddﬁ’

'111nstructlonal materlal (called a stack) that w111 1ntegrate

”-fftechnology and sc1ence and w1ll also meet the needs of the d“'

"*dfnew state sc1ence framework.‘ The study of SC1ence and the‘

‘Ifstudy of technology have always gone hand 1n hand ' By u51ng j} di*fb

*?'"thlS stack students w1ll not only get the advantages of

o 1earn1ng through textbooks and technology, they w1ll also RS
j;experlence the hands on portlon of technology that is B

ffencouraged by the new s01ence framework

ThlS progect descrlbes the des1gn and development of a‘s,_,ﬂ

.JEUHyperCard® stack that can be used in conjunctlon w1th a Q[
'7;sc1ence lesson about sound After teachlng the concept of
‘4€p1tch dlscrlmlnatlon, teachers can create computer—based
:ndlessons u51ng authorlng software.: These lessons can- be used o
:?to relnforce the understandlng of the concept or. to address B
;the 1nd1v1dual needs of a partlcular student, class, or grade
’f.‘vj.::_vleve]_.‘v,,,,_>‘.7 - '. | | ,
E Although a con31derable amount of t1me goes lnto the 3

'fcreatlon of a HyperCard@ stack many teachers can beneflt by"

:';lu51ng the flnlshed product.; If teachers could collaborate onvdf"f B

tfthe productlon of stacks, the 1nd1v1dual productlon tlme

:wcould be reduced The 1deas and source materlal for thls

':;;,stack came from varled materlals 1n a thlrd grade sc1ence _7

’fvfcurrlculum

Coddi o
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CHAPTER ONE
INTRODUCTION

A Need‘for New Science Curriculum

Many elementary schools-ﬁoday are experiencing rapid
changesvin the areas of‘science and technoiogy. The focus in
science 1is shifting to mdre hands-on experiences, and
allOwing'students,to use technology.

Schools arexfinding that thé equipment and resources
necessary to teach science involve much more expense than the
textbooks which have been adequate in the paSt.‘ Students
learn science,concepté from textbooks which are'currently\
available, but reading by itself does not develop the
necessary science skills encouraged by the state framework
(Woerner, Rivefs,and Vockell,'1991} Office of Scieﬁce and
Technology Policy, 1992); |

Reche Canydn Elementary School in the Colton School
District, California is a typical example of’a school
involved in these changes. Up until this past year, many
teachers have relied primarily on textbooks to teach science.
This teaching'has been supplemented with whoie class
demonstrations and some hands-on experiments provided by the
teachers. Baséd on'the informal interviews conducted by this
author with‘classroom teachers, there is not much uniformity
in what is taught among these classes. Due to the éffort
involved in'preparing‘these‘experiments, teachers who are not
really scienée—ériented tend to teach a limited amount of

science outside of what is found in the textbooks.



-~ One of the pOSltlve changes that the school made 1n 1993
lwas the purchase of the FOSS (Full Option Sc1ence System)
*fkits. These kltS have all the-lesson plans, handout sheets;
_uand almost all of the required materlals and supplies for.
each group of experiments. The company that manufactures
‘these kits also proyldes 1nteract1ve software but the
additiOnal'cost»of this‘softwarenledvtoda decision not to
purchase this option. The‘purchase’of FOSS kits made
organizing the steps of science experiments in the correct
sequence and prov1ding the necessary materials and worksheets
» muchbeasierffor the science teacher. HoWever, the kits
themselves contain nothing that allows for the integration of
science and technology (with the possible exception of
videotapes which‘are for teacher use only and'briefly model
and»expiain the experiments).v‘ |

The lack of hands—onveXperience with‘technology‘needsvto
be addréSsed‘because many students need‘handseon experience
to learn science concepts. ,By‘packaginc sCience,activities
in such ahWay that requires'and stimulates:student,
interaction,‘the computer allows teachers_who are not
'scientificaily trained to lead students in achieving
important insights rather than mere rote memorization of
information printed in a book. Byvsimulating experiences
that would otherWise be too dangerous, eXpensive, or time
consuming, the computer can help proyidevan~exciting
‘laboratory environment without the frustrations often
associatedfwith‘Such iabs (Jezercak, 1993} Woerner, Rivers

and Vockell, 1991).



| Liao (1992) and Gorrell ('1992) found that, generally,
students who recelved computer a551sted instruction scored
hlgher on. objectlve tests than did students who recelved
tradltlonal 1nstructlon (Fletcher-Fllnn, 1995 Geban, Askar,
- & Ozkan, 1992 Gardner, & Cochran, 1993) Students could
valso use computers for 1nvest1gat1ng,vreportlng, or graphlng
results (Jezercak,_1993, Hasson, & Bug, 1995).

}Science'and technology‘go‘hand in'hand Phy51cal
'lsc1ence, earth sc1ence, and - llfe sc1ence all rely heav;ly on |
computers and technology (Dennlng, 1993 Jezercak 1993).
Bybee (1993) found that if students are already computer
_literate, it w1ll make the tran51tlon to sc1ent1f1c

‘technology easier in the future.

Technology 1n the Science Currlculum
- To deal with the changes in the science currlculum, one
p0551ble solutlon would be the use of computer software
appllcatlons to teach sc1ence. An informal survey of the
software resources avallable at Reche Canyon Elementary
School revealed that there were many software appllcatlons
,that covered the currlculum areas of math, spelllng, and
language but very little deallng with science.
The lack of softWare-for'the SCiences and the decision
T to huy the FOSS materials’withoutvthe‘software option »
v'resulted in,avreallneed'to addreSS»science and technology in

elementary school. With the advent of authoring systems.such
: asvaperCard®,-teachers can use technology to create their

own science software (or programs, as it will be referred to



in this paper)IWith'the computer and can even have3students_

uSe,this7saﬁeitechnology'to develop computer;based prOjectss"
| Creating computer-based science programs uSing an"

~authoring" system would offer many advantages to students and‘

teachers.

Advantagesvof}Using Computer Based Science Programs

‘The use ofrcomputer—based science instructiOn provides:
students with opportunities for-interactivity (interaCtive
learning) Gardner & Cochran (1993) define the term
1nteract1v1ty as the user engaging in direct and continual
two—way communication w1th the computer, responding to
questions and rece1v1ng feedback in reaction to answers
provided. vIn.other_words, the computer user must be an
active participant in the learning process. The potential
for a student to‘be a mere observer of the learning activity""
is largely removed in computer~assisted instruction‘ bThe
1nteract1ve capability of the microcomputer offers
considerable potential to both the learner and teacher ‘
(Gardner, & Cochran, 1993).

One appealing advantage of computer—based‘instruction isi
that it offers the flexibility to teach_higher‘thought
processes such as problem solving as well as relatively
simple learning'usually associated'with stimuluS-response
learning theory (Media'EvaluationvServices, 1994). Software
can be used for instruction directly related to the ongoing
vcurriculum,-for‘enrichment and supplementary instruction, or

for remediation.



Computer—ba ed instructlon allows the teacher to more B

7:Jeffect1vely meet the learnlng needs of 1nd1v1dual students.

’prStudents do not learn at the same rate (Burns, & Kojlmoto,:

.h>3d1992) Unfortunately, typlcal classroom 1nstructlon Stlll

:k*;fdoes llttle to take thls 1nto account

Chlldren typlcally start school at about the same age, S

7b}gfollow the same currlculum us1ng the same books and complete i

“‘dithe same a531gnments.v The expectatlon 1s that these studentsfif

' '¢1w1ll attaln essentlally the same standards.. A teacher w1th f;f,j,j;v

*f;:30 students per class 1s seldom able to devote 51gn1f1cant

‘;;ffattentlon to just one student at a tlme. Computer—based

"f?tlnstructlon can help meet the learnlng needs of 1nd1v1dual

‘;{;students,z«a;;»

Weller (1995) noted that teachers ‘can beneflt by belng

'“";;fable to have an 1nd1v1dual student rev1ew a 501ence concept f“”

"3:'w1thout taklng the teacher s attentlon away from the rest of]};}l,jf_

JVthe class. Teachers can produce 1nd1v1duallzed programs thatfffh:\ |

'lhidcontaln only the materlal they want to teach and exclude

Nfolrrelevant materlal;(Gardner, & Cochran, 1993) Teacher—made"“‘“'

i‘programs can ‘be. altered or updated when necessary w1thout the : ;t

‘,',_'f"»’expense Of buy:l_ng anew program Overall COSt Wlll be much

"fjless bef'use the‘cost of dlSkS 1s mlnlmal compared to the

u!}cost ofvbuyl‘g e fprograms or laboratory equlpment (Weller,,

vi:Gardner‘& Cochran (1993) ask the questlon,*"Is 1t

%lpros51ble to. des1gn a slngle system/program that 1ncorporates;}}:"'

~all of the 1nformat10nyand‘act1v1t1es, in- such a way that is

ﬁ;hlntultlve and easy for students to use 1ndependently°‘7‘




'fBecause 1ntegrated medla systems access 1nformatlon 1n a non-r'

"-lvllnear fashlon, the user 1s freed from the sequentlal

,organlzatlon of llnear text and able to move through thef“.'
“‘[:lnformatlon along a varlety of paths. (Gardner, & Cochran,d
‘,:».*_.",".1993 . 251). " AT
o - For the computer to be an effectlve medlum of |
jlnstructlon, it must do more than 1m1tate the teacher or o
bdupllcate textbook 1nformatlon.; The computer has the
lpotentlal to prov1de 1nformatlon adapted to the needs of the'

u-current user of the program, Wthh may vary greatly from thewf

o needs of other users. .

: Wlth the computer, students can pace themselves. 'They 2 g
can llnger over materlal that they need more time to absorb
;,or they can speed through materlal that they qulckly |
understand : In.fact w1th the computerﬂlt is p0551ble to
a‘branch a student to remedlal materlal or to. jump the student»

ahead to more advanced material on,the ba51s of the student s
‘response (Cardner,'& Cochran,\1993) Also w1th the computer,‘
ystudents can be allowed ch01ces concernlng the format of
,content w1th1n a lesson.-. |
_ This computer based M A. 1nstructlonal progect addresses’
these needs. It is a HyperCard® stack that .can be used to’
,teach'a lesson about pltch as a property of sound ‘ Thls
stack 1ncludes 1nformatlon about the propertles of pltch It

'-valso 1ncludes 31mulat10ns that students can perform u51ng

‘t;sounds of dlfferent pltches.' The expense of produc1ng thls

‘stack is mlnlmal and the amount of work to produce it is

lyw1th1n the capablllty of the average classroom teacher...isﬁﬁ



CHAPTER TWO

REVIEW OF RELATED LITERATURE

Changes in Sc1ence Educatlon o

e A new Sc1ence Framework for Callfornla Publlc Schools

"{mywas adopted by the Callfornla State Board of Educatlon on’

'VhNovember 9, 1989 ThlS new framework stresses the need for »

ia.students to be actlvely engaged 1n learnlng about the naturalT:

: and technologlcal world 1n Wthh they llve (Honlg, 1989)
| ,-Thematlc teachlng, coupled w1th actlve learnlng (Fountaln &'E
:McGulre, 1994), is the best way to prov1de students w1th the
sc1ence educatlon they w1ll need as: voters, consumers, and y,~
lparents 1n the future (Callfornla State Board of Educatlon,‘_
Actlve learnlng refers to 1nstructlonal act1v1t1es whereﬁ-A
‘ students take charge of learnlng the major 1deas in sc1ence.:y
.There are many ways 1n Wthh students can be actlve learners.hg
',Sc1ence classes that use actlve learnlng are typlcally hands—k'
on laboratory experlences. “_ : v

In addltlon to laboratory experlences, the Callfornla

State Board of Educatlon also llStS other forms of actlve
ulearnlng, namely actlve readlng, llstenlng, dlscourse, and
:Rthe use of new learnlng technologles, Wthh include the

: computer (Honlg, 1989)

Themes in the New Sc1ence Framework
There are six themes developed 1n the Callfornla Sc1ence

‘fFramework to support its: p051t10n that thematlc teachlng,



cdupled,with active lgarning; is the best way ﬁo provide
éciehce‘educaﬁidn (Honig,'1989);

‘v 1The first themé isvenefgy. lEnergy can be defined as é
bond linking various sciéntific diééiplines;"Physical energy
is'the:capacity to perform work or the,ability_to move
.thihgs;‘ ChemiCél energy provides the basis for reactions
between compounds. Biological energy provides'living systems
with the ébility.to maintain their sYstems; to grow and to
reproduce; | | N .

The second theme is evolﬁtion. ‘Evolution is generally
- described as change through time. Evolution is not juét the
historykof natufél things. Evolution is also learning about
~the patterns and processes thét shape‘these £hings.

The third theme is patterns of change. 1If students are

~ able to analyze changes it will help them to understand what
is happeniﬁg in a natural system and, to some extent, control
changes (particularly in technological applications).

The fourth theme is scale and‘structure. In studying
structure two épproacheé can be uéed. A reductionist
approach involvesrthe search for the smallest levels of
operation of;natﬁral phendmena. In a synthetic approach all
levels of phendmena in a system are examined to see what
" roles they play in the overall operation of thezsystem.

The fifth theme is stability; Stability is the study of
coﬁstancy. Mahy systems will eventually settle into a |
balahced Stéady state‘brba state of equilibrium. The concept

bf stébility is related to the idea that nature is

predictable and that results can be replicated.



The 51xth theme 1s systems and 1nteractlons. ThlS 1s

ifthe study of the klnds of 1nteractlons that take place 1n |

E ﬂsolar systems, ecosystems,~and 1nd1v1dual organ1sms.~”'

*ﬁe ThlS prOJect 1s related to the energy theme. PltCh 1s a_V

"sub tOplC of the unlt on sound for the thlrd grade.f :

PSRRI Problems w1th Sc1ence Learnlng

| Why 1s learnlng sc1ence so dlfflcult° ‘Sc1ence 1s:
hlmportant but 1t 1s often dlfflcult to meet the sc1ence‘goalsd’u
v‘that are set forth in the state sc1ence framework The i
.Offlce of . Sc1ence and Technology (1992) ‘reports that the:
Unlted States 1s far behlnd other countrles in sc1ence
learnlng as measured on standardlzed tests., ‘Bybee (1993)
'xreports that students are frustrated by. 501ence and. need more
lopportunltles to 1nvest in thelr own learnlng s T

| Studles 1nd1cate llttle hands-on science 1s taught at‘

the elementary school level and that- the amount of hands—on

a551gnments and student experlments has actually decllned in .

'recent years (The Offlce of Sc1ence and Technology; 1992)
Probably the maln reason'vthat students are bored w1th"
sc1ence is because sc1ence is not belng properly taught and
because coverage of textbook materlal was glven so. much

,empha51s (Woerner et al., 1991)

Another reason is. that 1t is’ very tlme consumlng to use:ﬂbfn

an 1nqu1ry mode w1th hands-on materlal and actual laboratory i
"experlences.' Gardner & Cochran (1993) p01nt out another
"reason that sc1ence is not properly taught 1s because many

"elementary school teachers were taught sc1ence 1n elementary



'.school as a readlng-only or readlng/demonstratlon act1v1ty,

'1n Wthh deflnltlons of words have a connectlon only to the

'fterms prlnted on the paper e never to the real world out51de'?;ylv‘

':1of the classroom.p,‘jf' SRR , s
- Consequently many teachers feel 1nadequately preparedvtob
”teach hands -on- 501ence (Gardner,_& Cochran,_1993) The_t '
. Offlce of - Sc1ence and Technology (1992) reports "Few dfr

'felementary school teachers have adequate preparatlon in.

s sc1ence and mathematlcs before they begln to teach these

subjects.. Leadlng profe551onal assoc1atlons of mathematlcs

and’ sc1ence educators have establlshed standards for course' o

'work preparatlon for teachers By thelr estlmates, two—‘:“
'h thlrds or more of the natlon s teachers do not meet these

'standards, (The Offlce of Sc1ence and Technology, 1992, p.
d34)’:”Even thoughrtremendous gains have been made in thevpast :
flfteen years in the fleld of technology and in understanding
how: learnlng occurs, there are many teachers who contlnue to
teach: sc1ence based- upon thelr perceptlon of how they :
themselves were taught sc1ence in school (Woerner et al;;'*
”1991)‘v ‘Consequently. students feel that ”sc1ence 1s borlng"‘
and that there are “too many vocabulary words and questlons
‘(Bybee, 1993). | | ;

. How Science Should be Taught
Most people learn. new s01ence materlal more effectlvely :

- on the bas1s of concrete experlence (Bybee, 1993) -ThlS 1dea
empha51zes the cognltlve development theory formulated by
Jean Plaget.‘“Plaget felt that thevstartlng-polnt and crux of '

__the childjs intellectual_growth is not«sensory perception‘or“_‘

..10_ ‘



anything else passively impressed on him from outside, but
vhis_own actiOn. And action in the most literal, physical
sense of the term. It is through actively looking and
 listening, through following and repeating, through exploring
by touch and handling and manipulating, that he goes on all
the time both enlargingjand”organizingphis world (Bybee,
'1993). Many students”become'capable of handling abstractions
during adolescence but}abstract‘reaSOning'aboutvscientific
phenomena'will‘generally not occur unless‘there is a conCrete‘
foundation laid to build‘upon. There will always be a lv

- certain amount of memorizationvand»learning of terms involved
in science learning but'the_operational definitions which the
‘students and teachers themselves formulate as’they observe
 and manipulate science materlals will be remembered longer
because the meanlng attached to those terms was generated by
them (students ‘and teachers who developed them)

‘When cons1der1ng the capabllltles of the mlcrocomputers
that we now have and the power andvcapabllltles of the
cOmputers yet to arrive in‘schools; it shOuld require a
‘radical new apprOachvto instruction throughout'the entire.
curriculum. "The modern tools of thegteaching,trade go well
‘beyond chalkboard and chalk. These days they}includetdesktop
computers; videocassette recorders, handy-cams,‘laser,disk
players, overhead prOjectors with liquid crYStal displaYS and
large screen‘monitors;"School districtSvthat support the
purchase of the equlpment and teachers who put hlgh -tech
devices to work deepenlng thelr students conceptual

understandlngs will flnd 1t eas1er to reach thelr ambltlous

1



.éducationél goals." (CaliforniavDepartment of Education,: .
1992,,p.;46). Montgomery (l994)-found thét'teachérs> |
sbmetimesimiss opportunities by adhering to the‘methods‘they-
fused.iﬁ ﬁhe past.- o | | |

Coﬁputers could be uéed tb eﬁhance science teaching and
‘fhe learning proCess»much more effectively'than they are’
being usedycurrently. Weller (1995); Geban, Askar & Ozkan
(1992)“£elt that compuﬁers'cén ehhance thihking, and change -
’ pattérns of access to knowledge. Their beliefs are built on
the theory‘of Jean Piaget whose basic idea is that successful
learning takes place when children are allowed to construdt
ideas forvthemselves and use strategies that they devise
_themselveé (Bybee, 1993); | :

B A natural implication in science instructibn is for the
teacher to present a problem to the students and to provide:a
certain amount of guidance necessafy to solve the problem but
to let the students (Using the Computer with appropriate
hardware and software) find the actual solution to the
problem,;‘In this way, the students develop better sciehéé
skiils as well as a whqle new conception and set of attitudes
toward science as compared td‘the memorization of science
facts when using the traditional methods.

‘Raymond (1995) and Watson (1993) point out an additional
~advantage: The computer can also support active learning and
the developﬁent of science skills by simulating laboratory
experiences which are toobcostly or dangerous. On a very
sophisticated simulation there are laboratory experiments and

laboratory‘instruments which are computerized and which

12



‘enable the student to collect,,analyze and present data 1n
-7graph1c forms w1thout ever hav1ng to leave the classroom and,"

”;go to an actual laboratory

How Computers Support 801ence Learnlng

- Woerner, et al (1991) found that a learnlng cycle

S approach is.: the most natural and flex1ble approach for

~teach1ng most sc1ence concepts and processes. ThlS approach
" con51sts of three phases— exploratlon, concept 1ntroductlon,~
“and concept appllcatlon.: ' |

Durlng the exploratlon phase of the learnlng cycle, .

Do students learn through thelr actlons and reactlons in a new s,

:51tuatlon as they explore new materlals and 1deas, w1th
:'guldance from the teacher and the currlculum materlals.
'These new: 51tuat10ns should raise questlons that students t,
-cannot resolve w1th thelr accustomed ways of,thlnklng It
should also lead to the 1dent1flcatlon of patterns of |

' regularlty 1n the sc1ent1f1c phenomena belng studled

| The second phase, concept 1ntroductlon, 1ncludes the
1ntroductlon of a new concept or set of concepts such as’
l'cell,‘metabollsm, klnetlcfenergy, tsunaml,-and SO on. ThlS';hk
phase usually‘inv01vestthe introduCtion of useful terms to

‘descrlbe the patterns 1dent1f1ed in the exploratlon phase.’

'ﬁnThe new concept may be 1ntroduced by the teacher, the

”\ftextbook ‘a v1deo segment, or a computerlzed tutorlal ‘This
'step should follow exploratlon and relate dlrectly to
‘,1ncorporat1ng the pattern identified durlng the exploratlon'

: phase 1nto a usable concept.‘ If the“entrre‘pattern has not -
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;fbeen 1dent1f1ed by students, the teacher should rev1ew the
contents and reveal the mlSSlng portlons. It 1s 1mportant

”fthat both crltlcal and varlable attrlbutes of the concept aref‘kh

o ,dealt w1th

In the last phase of the learnlng cycle, concept,
appllcatlon, students apply the newly learned concept or';“
thought pattern to addltlonal samples, some of Wthh are non;h
_examples. Students then broaden the range of appllcablllty
.of the concept and can generallze 1t to other 51tuatlons. In

ﬂ_addltlon,vappllcatlon act1v1t1es ald students whose

' conceptual reorganlzatlon takes place more slowly or students o

‘'who dld not relate the orlglnal explanatlon to thelr ft
.experlences (Woerner et al., 1991) " ' |
In the exploratlon phase of the learnlng cycle, the
computer can effectlvely prov1de students w1th new SItuatlonsf_
‘to- explore at an approprlate level. : . ot
; . The computer can be very useful in the concept »
vlntroductlon phase. By us1ng a teacher—made tutorlal the. ‘
.student can learn new concepts on thelr own.v The teacher canlf
‘ follow up. later to verlfy that the concepts have been learnedfi'
- correctly | ‘ |

The phase that the computer is perhaps best sulted to- lS‘

”the concept appllcatlon phase. Students can’ use the computera,"

to apply the concepts they have learned to other s1tuatlons..’
SR Examples of computer software for teachlng sc1ence are .
:‘rev1ewed below to demonstrate the capablllty of computers foru

| supportlng sc1ence teachlng

1



Types of caI Software for Science Teaching

CAI (computer a551sted instruction) lS a title that
represents the full range of activities related to on-line
instruction, from the 31mplest drill lesson to the most
comprehen51ve intelligent tutoring system, while at the same
time remaining neutral toward instructional strategy.

, Drill and Practice |
- One of the first uses of the computer in education was

for drill and practice computer programs that elicited a
student response, proVided immediate feedback; and then
proceeded to another problem. The computer presented
students with.randomly generated problems of a specific type,
and students stayed with that type of problem until they
achieved a certain level ofbproficiency. After achieving
proficiency, students moved to,problems of a more difficult
" and/or different nature.
Since thekl960’s, drill and practicevcomputer software
‘phas remained very popular and has been widely produced for
most subject areas. Drill and practice began with the
teaching machines of Sidney Pressey and B. F. Skinner. The
theory behind drill and practice is that the immediate |
feedback given to the student acts as a'reinforcement to the
student and will increase the probability that the same
. response will oCcnr again in the presence of the same
‘stimuli. |

‘Most educatorsbagree.that the computer‘offers some very
useful capabilities for drillband practice; most also agree

that the computer can do far more for education than run
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Tdrillwand‘practiCe"ékerCises for children;f‘Although“somefi?f» |

"_p;drlll and practlce software 1s Stlll belng publlshed

‘Tempha51s has sw1tched to more complex programs that emphas1zer
5fh1gher order thlnklng skllls. ’ o
Advantages of U31ng Computerlzed Drlll and Practlce-fvﬁa'
1. Immedlate Feedback _ Probably the most obvious | _
d‘advantage of computer drlll and practlce 1s that students can;’

Trecelve 1mmed1ate feedback tO’thelr-responses. There is no-
bu'waltlng for the teacher to grade the paper.y Students us1ng

vcomputer drlll and practlce do. not ”practlce thelr mlstakes"

| because they are alerted the flrst time they make an error.
"This: contrasts w1th a student>completlng worksheet type drlll
and practlce as51gnments where they will frequently make the
same mlstake 25 times untll feedback from the teacher is
recelved. | o | ‘

>2;‘ When using a guality”drill and praCtice program,:
students‘can progress at their own speed‘ The program w1ll
determlne when a student has mastered a concept and then
place the student ln the next higher level. ;‘Students
completlng paper and penc1l drill and practlce a351gnments
frequently finish more (or less) 1tems‘than are necessary for
mastery_of‘a concept. In COmputerfassisted drill.and ‘
-practice, the program determines the‘optimum number of'items’
for each student.. . |
'3. A quallty computer drlll and practlce program can

also prov1de 1nd1v1duallzed feedback to student responsesf
The program need not just respond that an answer is rlght or

wrong, it can also glve 1nd1v1dual feedback about the type of
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5,m1stake madevby the student.‘ Thus,'lf a student responds

_:that 62 19 is 47 the program can p01nt out that the student o

't'.has subtracted the mlnuend (bottom number) from the

jsubtrahend (top number) and explaln why thls cannot be done |

h4; Eff1c1ent Record Keeplng.” Most newer drlll and

:,practlce programs contaln falrly sophlstlcated record —1fff?‘i."

'sfkeeplng functlons.l Wlth these functlons, 1nformat10n is: keptfg~:h

tfon the progress of each student 1n a class.g At any tlme, thefd

’fateacher can access these records and determlne at whlch levelf°'

’_bthe student 1s operatlng, the amount of tlme the student has
y’spent on the program, or spec1f1c concepts that have been
ziﬁdlfflcult or easy for the student.,_lf

| [ffsb Motlvatlon.w Many computer drlll and practlce

‘f»bprograms appear more motlvatlng for students than typlcal

; workbooks or teacher—made dlttos.. The use of graphlcs and '

fzsound the motlvatlon of 1mmedlate feedback, and the novelty ,"”

of worklng on the computer are all factors that may 1ncrease f7;7‘v

1,t1me on task for students performlng drlll and practlce )
H°”act1v1t1es.,f i o : “
‘ ‘ Tutorlal -
: Computer tutorlals,_as the name . 1mplles, are programs

5fthat are des1gned to act as tutors or teacher for students.;f{;v

M'In a tutorlal concepts are presented and students are glven f\f

.w,;; an opportunltyfto 1nteract w1th these concepts, much as they

hdwould w1th'a»teacher.» v | | |
L lee drlll and practlce programs, computer tutorlals f°‘k”

,,vary tremendously 1n quallty Many early tutorlals avallabley

o on the computer were very s1mple and unlmaglnatlve 1n des1gn.;ﬁ-”

| ’1=f.171_jf SRR T



'”.*Some of these programs slmply presented 1nformatlon on the

°>,the 1nformat10n.fs f”

“"computer screen and occa51onally questloned the student aboutdhv”d

A good program presents- 1nformatlon to the student and k}-’

e then glves the student an opportunlty to. practlce u51ng that o

”?.flnformatlon.v The practlce 1s gulded,_and the feedback 1s

1mmed1ate. Properly de31gned tutorlal programs can offer

| some real advantage to both teachers and students."”

"Currently, computer tutorlal systems cannot reproduce theif,d; B

'v'flex1blllty and personal knowledge of an 1nd1v1dua1 teacher:nf”

‘ l.lnteractlng w1th a student. On the other hand computer

‘_tutorlals offer advantages over a s1ngle teacher attempt1ngf~ff:'

vlto present materlal to. 30 students at once or over a -

I,tradltlonal textbook or programmed text approach |
Advantages of Computerlzed Tutorlal Programs.

'fﬁlyf Interactlon.' A well de51gned computer tutorlal

"_should offer opportunltles for the student to 1nteract w1th

’the materlal belng presented Throughout the tutorlal thefj o

’student should have the opportunlty to actlvely part1c1patee'”f°'

'71n the learnlng experlence._ Thls part1c1patlon must 1nvolve;?75

.fhmore than hav1ng the learner answer a serles of multlple—»"

:1ch01ce questlons or flll—ln questlons at the end of sectlons

- in the tutorlal.: Students must have a chance to practlce newf:frf“»

'1deas, ask questlons, test hypotheses, and check thelr
glearnlng ' One of the dlStlnCt advantages of u51ng the '
.’computer as tutor is that the student can become a more *ffV

’f,actlve part1c1pant in the learnlng process.fvfﬁ
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"!2”~ Ind1v1duallzatlon.‘ A good tutorlal program can'Jph
"adjust the pace of presentatlon to. the needs of each student;;;
‘-qu51ng branchlng (the route a student takes through a lesson,l;f
) usually based on thelr responses to questlons) and d
'-1nteract1ve technlques, the tutorlal can prov1de addltlonal:
”1nstructlon for students who need it and also can allow S
ristudents who are learnlng qulckly to move through materlal
" more rapldly. | | ' | ‘ - e
3. Eff1c1ency 'For most teachers, reteachlng a lesson,_'
is almost out of the questlon w1th regard to time
constralnts. Computer tutorlals can prov1de an excellent
;'resource 1n these s1tuatlons.v For some students, the,ghvv
'tutorlal mlght prov1de a second approach for materlal they
avhave been taught.once. Whlle for others, the tutorlal can
"‘make up for the mlssed classroom presentatlon. In both
cases, the tutorlal can save the teacher valuable tlme.
| ‘ Slmulatlon
A computer s1mulat10n is a s1mpllf1ed version oan
‘ 51tuatlon that a student mlght encounter 1n real llfe.-_lnf\
thls s1tuatlon, the student can solve problems, learn about
: procedures, come to understand the characterlstlcs of
'phenomena and how to control them, or learn what actlons to
,take 1n dlfferent s1tuatlons (Wolfolk» 1995)
Slmulatlons can be powerful tools for learnlng.
experlence whlch can also be very reallstlc.‘ These
:experlences flt nlcely 1nto a construct1v1st phllosophy of

teachlng 1n that students experlence llfe v1carlously through
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%,the srmulatlon, constructlng knowledge about the world from

"_7that experlence._ Slmulatlons may be desrgned for educatlonal;j”*

”7lpurposes or they may be de51gned as a v1rtual reallty system.fﬂﬁ
Slmulatlons are excellent learnlng tools if they put |

. students 1nto an 1nteract1ve dlscovery mode (Teague, e

'HTeague, 1995) | They are most effectlve when the 1nteractlon:;ﬂ7"

‘"1s comblned w1th a reallstlc amount of feedback Many CAI

’-_-;51mulatlons that are avallable are somewhat weak in that theyﬁ

]T are removed from reallty by the llmltatlons of a relatlvely
i unsophlstlcated computlng env1ronment.. In splte of thls
weakness, students have llttle dlfflculty suspendlng '
. disbelief and often become qulte 1nvolved w1th software that i
vtakes them through the steps of a sc1ence experlment, or L
f‘hhlstorlcal sequence of events and prompts them for feedback N
Ekﬁto monltor understandlng (Poole, 1995) | |

Com act‘Dlsk-Read Onlv Memor

The technology behlnd compact dlsk—read only memory (CD— [v

TROM) was a. dlrect outcome of the development of mass—producedlﬁaf

3 lasers.. For the CD-ROM to work a technology had to be
”iperfected by Wthh llght 1s generated 1n regular waves, so

:that 1t can be focused 1nto a very small tlght,'ultra—small

‘"fbeam - It was also necessary to contaln the whole mechanlsm

7'1nto a small, compact package that could be connected ea31ly

‘,to a mlcrocomputer. 7;ff~”

CD—ROM drlves are able to read dlgltal 1nformatlon fromvh-h"

'[:the dlSk by 1nterpret1ng the laser beam as 1t 1s reflected
'joff the shlny surface of the dlsk As the dlsk is. =

_gmanufactured tlny plts are cut 1nto the surface. These plts -




and the smooth éreas between them are read as the zeros and
the‘oneé that COmputeré process as digital information.

‘A CD;ROM disk is‘very durable. It measures four and
threévfourths inches across. The lower surface is etched at
“the féctory with the lands (smooth areas) ahd pits, and then
the whole surface is covered with a thick coating of clear
plastic. Thié transparent surface can be penetrated easily
by the laser beam but protects the lands and bits from wear
and abrasion. CD-ROM disks can bé handled withéut damage by .
students using reasonable care, unlike magnetic diskéttes,
which are more easily damaged.

CD-ROM disks can hold a great deal of information. One
diék has a storage capacity of 550 to 600 megabytes. This
huge storage capacity means that one disk can store 15 hours
of audio and 15,000 color images of combinations thereof
(Bullough, & Beatty, 1991). The entire 20-volume, nine-
million word version of Grolier'’s Electronic Encyclopedia,
with its extensive index, does not completely fill the
capacity of one disk.

Drives for the Mac and Apple IIe and IIgs computers, the
CD-ROM drive for Tandy/Radio Shack’s computer, and IBM PCs
are available for between $220 and $800. 'The price has been
steadily declining and, by early 1996 the price for a
reliable CD-ROM drive should be under $20Q; This price range
makes it possible for many schools to consider the purchase
of this exciting peripheral device.

CD-ROM disk technology‘has advancéd to the point'wheré

it is possible to purchase disk drives with the capability to
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recordvlocallY produced programs,y'This-technology;makes-it
feasible.for programs originating in yourlschool district to
’::bevrecorded'on a'CD-ROM disk’andiincorporated into the local
school currlculum The only drawback to thlS technology is
’ that 1t 1s a bit more expens1ve than a nonprogramable CD-ROM'
vdrlve but as the technology contlnues to evolve, the price’
]>w1ll contlnue to drop. ‘
Vldeodlscvﬁ
The laser v1deodlsc player looks much like a standard
- record player except that it only plays laser encoded _
: VldeOdlSCS.' Unlike the needle on a record, the laser system
‘does not touch the dlSC, thereby protectlng and preserv1ng
the dlsk surface, which in turn malntalns the hlgh quallty of
~the medlum

The technology of the v1deodlsc 1s much llke that of the

. -CD-ROM dlscussed prev1ously The: player retrleves .

- 1nformat1on.from a laser beamsthat is projected on the lands
" and pits.formlng the 54,000 concentric‘gr00ves on each side
~of the“disk.”vThe:lands and pits are-interpretedvas the zeros
‘vand,ones,that computers process.aS'digital information.‘ The
disc spins at 1,800 revolutions per minute and one'revolution
can play back one frame/lmage of video 1nformatlon. Thus the
- player 1s capable of playlng back approximately 30 frames
| (1mages) per second durlng normal play (Bullough & Beatty,
1991).

The playback speed can also be altered by a stlll/stop
command Wthh stops the dlSC on a 51ngle frame allowing the

‘laser to read3one revolutlon again and again, thereby
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"Qfd”dlsplayed

‘;wcreatlng a hlgh resolutlon ”freezeﬁ or Stlll frame.lfother~7'Jx” -

h»motlon controls 1nclude slow motlon, a process in whlch the

‘fyﬂplayback 1s done frame by frame, and Scan, Wthh moves the”;”"

“delsc at a fast rate of speed and allows for 1dent1f1catlon of

‘;the varlous v1deo 1mages contalned on the dlsc., As most

"’¢v1deo dlSCS come w1th a prlnted frame and chapter 1nd“x'7i

j:the player has an Index/Frame Dlsplay“Functnfn fthj_dyfﬁsf

’~!able to see Wthh frame or chapter of:thevv1deodlsc 1sfb' ng3h

Vldeodlsc programs and players have avallable the use""

h’fof two separate and dlscrete audlo tracks.‘j The v1deodlsc f*~*"

]nyplayer can be controlled to play back both tracks at once orb1‘v
;Vﬁfelther audlo track 1ndependently ThlS feature allows for
*jgreat flelellltY 1n presentlng audlo materlals.g,dyiv

Vldeodlsc players can be 1nterfaced w1th most makes of 7957d5"”

‘*[lecrocomputers and are prlced between seven hundred and one

k“gthousand dollars.: ThlS technology prov1des an ex01t1ng

"ijpalternatlve to teachers who de51re to couple the f

'””lf;hmlcrocomputer to a dev1ce that presents motlon and sound

"7:‘dw1th the 1nteract1ve capabllltY °f the mlcrocomputer._

"i_’tV1deodlsc players have proven rellable and user-frlendly. yfr:ﬁif

‘-';7a mlcrocompute"“

'%aTeac-ers generally have llttle dlfflculty connectlng them to§,:jf.“

‘nd us1ng the varlous features. f"”

ziData Basgs

: _yData Bases are des1gned to prov1de a convenlent way to f,f

“bxf”store large quantltles of data 1n ‘an organlzed manner. The L

, rdata can be arranged or stored,,accordlng to a number of S T

ljschemes 1nclud1ng alphabetlcal order and numerlcal llstlngs.if‘




'.A data base management system (DBMS) 1s a program that

vf'prOVldeS an eff1c1ent way to access and manlpulate the

'”-flnformatlon 1n a data base (Norton, & Harvey,_1995) o When

1nformatlon 1s needed the computer 1s dlrected to conduct a_rfmﬁ

t»search for a spe01flc subset of data, Wthh 1s deflned by one'”-V

or more search keys,'and then to dlsplay thlS and perhaps to
prlnt 1t as paper copy ' L '
Most classroom programs are s1mpllf1ed ver51ons of‘av
’vfull scale DBMS and are generally referred to as flle B . ‘
‘ management systems.' Whlle not full featured .such-programsfﬂf'f
have several characterlstlcs that make them- convenlent for -
school use., They are generally menu-drlven, prov1d1ng llStS
_pof optlons from Wthh the ‘user makes a selectlon, Wthh
‘greatly s1mpllf1es the operatlon. They are also relatlvely
1nexpen51ve many belng avallable as publlc domaln programs.
ﬂThey prov1de all the features most teachers ever need :
1nclud1ng such things as creatlng orlglnal record templates,
searchlng, sortlng, and prlntlng hard copy To enhance the
access and retrleval of 1nformat10n, electronlc data bases
use a loglcal method for organlzlng data., Actually thel f: _
"system 1s not really un1que~ 1t is much the same ‘as a’ teacher
mlght use if he or she were flllng tradltlonal paper-based
materlal (Slmonson, & Thompson, 1994). ’ o e
A common teacher respon51b111ty 1s to create and

Vmalntaln records for each member of a class. Typlcally, thls
Tflnvolves fllllng out sheets w1th such thlngs ‘as- the student s:;
name, blrth date, and other personal data., Generally,

fstandard form is prov;ded‘;nto which the_un;que,informationf”“
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for each student is entered.‘ When complete, all the students
arewc011ected ahd organized in some'order (generallys |
alphabetical)rand‘are then placed in a binder of some kind.
Later, when'information on a specific‘student is needed, the
teacher searohes through the binder for that student’s |
record, which is then eXaminedﬁto:find a'specifiobbit of
“information. This is essentially_the'samehway:that an
electronic'data’base»isvorganized ahd used. pThe smallest
item, such as a birthhdate, is termed a fielddin the
electronic data base. The term record is used‘to define the‘
sheet containing all‘the,informationvfor a single_student,
and the binder with all the records inside is called a file.

| Electroniopdata bases searchma'file just as the teacher
-might, olooking for a specificﬂbit'of information‘designated ‘
w1th a keyword (blrth date, address) but they perform thlS
1nf1n1tely faster than is p0551ble for any human.'

Certain publlshers offer templates des1gned for ose in‘
various subject matter areas that can be used with ex1st1ng
’data base programs (Bullough Sr. &_Beatty, 1991).

?"yperCard® |

‘HyperCard® is an authoring tool and anvorgahizer of
‘ihformatiOn. This hypermedia (computer-based instruction
that is nonllnear and nonsequentlal) tool ‘can be used to
| create stacks of 1nformatlon to share w1th other ‘teachers or
it can be used to read stacks of 1nformat10n produced by |
teachers. HyperCard® is de51gned to allow users to create
programs in whioh video, audio,'and computer information'cah

be organized.
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The prqgraming language that is used in the HyperCard®
system is called HypefTaik. HypérTalk will'éllow>users to
- create their own HyperCard®’stacks. 'A big advantage of the
system is that because of the way the it is'designed, users
can creafe stacks with little or no knowledge of the
HyperTalk language. Thé structure of this language is
modular and users afe encouraged to modify scripts (programs)
to meet their individual réquirements. If users want to use
HyperCard® in conjunction with a video diSk, they can use
prograﬁs which have already been written and replace the
addresses of the videodiskvlocations with the oneé that they
wish‘to use.

'Wheniusing a HyperCard® stack, the author can allow
users tb explore informatioh,in the stack in different ways.
For examplé, there is a HyperCard® stack designed for use
with- a video‘disk. By using this particular HyperCard® stack
with a vidéo disk cbntaining paintings from an art muSeum,
students could view the pictures on the video diSk in several
,different ways. - Studénts could quickly find all the .
paintings by a particular artist. They might want to locate
all the paintings with a'pafticular object in them, or they
might want more information on one certain aSpect of a
painting. Students would have the opportunity to explore the
paintingé in the same way that they might browse through them
in an actual art gallery. USing the HyperCard® stack makes
the information on the video disk easily accessible to the 

user of the stack.
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HyperCard® stacks, unllke tradltlonal data base
managers, can be des1gned to give students more freedom to
vgexploreuand»to use both,graphlcs and text lnformatlon 1n a
7 Vstack in almost any way’they deslre. HyperCard® stacks can
be used as. 1nstruct10nal tools that w1ll let students explore
a subject area u51ng some comblnatlon of text, graphlcs,
'audlo, and v1deo 1nformatlon.

The HyperCard® system is de31gned so that users w1th
'Tvery llttle‘programmlng experlence can ea51ly create_'

_sophlstlcated educatlonal stacks. Authors are able to

’ "borrow" parts of ex1stlng programs or scrlpts Wthh saves al

lot of tlme when programmlng a new appllcatlon. There are |

‘dmany books and artlcles wrltten about HyperCard® contalnlng
'tiscrlpts that users are encouraged to use.. HyperCard® is
»espec1ally useful ‘in creatlng exploratory, learner-centered

'educatlonal programs as opposed to the drlll and practlce

' programs that the structure of many authorlng languages

',encourage (Slmonson and Thompson, 1994)

f‘Reyiew of Somputer Software forlTeaching Science
o | ‘Basic System Requirements ;

Unless otherw1se noted one can. assume the following
:“mlnlmum system requlrements for stand alone programs.
Mac1ntosh e |

-~ Late System 6 (e g., System 6 O 5 or 6. 0.7) or later, atb
4:gleast 2Mb of ‘RAM for System 6 4Mb for System 7; any 256—
‘¥‘color dlsplay, at least one double-dens1ty floppy drlve, hard

;vdrlve with from 1 to 10 Mb free space..
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jMS DOS Com uter ] Li:i:‘? v _ , E
v ', DOS 3 l or hlgher, 286 or hlgher processor (although
: Hperformance w1ll ‘be better w1th a 386), 256-color VGA or

‘f] better dlsplay,_at least 640 K or RAM a popular sound card

'“(such as Sound Blaster), at least on- low—den51ty 3 5 1nch

'floppy drlve (5 25-inch dlSk generally avallable by mall),.,f";niffl“

'5r.hard drlve w1th from 1 10 Mb free space

"“f\-ffrom l 10 Mb free space

"lwlndows Computer : v R A 3
| Wlndows 3. l or hlgher' DOS 3 1 or hlgher° 386 or better e

'lhprocessor, 256 color VGA or better dlsplay, at least 2 Mb of faQEMﬂ

ITRAM (4 Mb recommended), a popular sound card (such as - Sound

<:Blaster) ”at least one low—dens1ty 3 5 1nch floppy drlve r;gw

::(5 25 1nch dlSk generally avallable by mall), hard drlve w1thbyf'f°

":from The Learnlng Team, Armonk NY; 800/793 8326. System o
. requlrements IBM XT, AT PSZ, compatlble, Mac1ntosh 6. 0 or'*ﬂ'
‘ above w1th CD-ROM drlve. Cost $195 ©1993

(CD-ROM, 1993) ThlS program comes -..T.fb

Sc1ence Helper K—8 CD-ROM is a- good example of computerjlr_,_

'5f*software for teachlng sc1ence (Harper, 1994) Thls softwarev"

"'1s a valuable tool for elementary and mlddle school sc1ence '

‘iteachers and currlculum wrlters ThlS CD-ROM dlsk offers a d,]
/'menu—drlven database of about 1 000 act1v1ty-based sc1ence .,f

iand mathematlcs lessons for grades K-8 All lessons on the

‘°%S,d1sk emphas1ze the 1nteractlon w1th concrete materlals in a

‘ 'v.laboratory settlng To permlt effectlve retrleval the:of.f’*"'”

- lessons are categorlzed by currlculum pr03ect, academlc c

o subject, content theme, processes of sc1ence, and teacher



"},guiaé title:t In addltlon, the lessons may be accessed by keyflib
'h”words and phrases._~ For example, a teacher may look for all i?tfﬁ
h.thlrd grade lessons in llfe sc1ence that emphas1ze mm
'iclas51f1catlon skllls. Teachers can obtaln prlntouts of
y‘des1red lessons w1th approprlate graphlcs and modlfy them as{il}

-rlneeded for thelr own unlts of 1nstructlon.llﬁg_f

'.'w‘Exhlorln'yEarth Sc1ence, (1994)

Attlca Cybernetlcs Ltd., P 0. Box 1147 Boston, MA" S

: f02205 IBM 386 or 486 w1th SVGA monltor, two megabytes RAM,
A four megabytes hard dlSk space, IS0 9660 CD-ROM drlve,f’” ‘
bvd elght blt sound card MS DOS 5 0 or greater, Mlcrosoft rz’ly
thndows 5 1 CD ROM dlSk _user S gulde (49pp ), teacher s biﬁif?
{H.notes (79pp ) $99 (Grades 5- 10) ik

ThlS program has a flex1ble, 1nteract1ve structure thatf“’“

'f:\presents an abundance of 1nformatlon. The context of e

“;erxploratlon w1ll encourage chlldren to master the materlalfw

‘.fOn the template for the student prOJect, each student enters;

':ths or her name,_the report tltle, the default delay, they};fb |

’{f;play mode,,and whether to save the workﬁfor later use.f_ﬁ‘

The.teacher s notes prov1de a serles'"

v[correlate w1th Explorlng Earth Sc1ence._'0ne”of the moreug,

gglnterestlng and unusual toplcs is the 1nvest1gatlon,' ”Wlllf _ﬁl@“;ﬂ :

*fl'my gravestone last’ A local fleld excur51on.7" ThlS study offﬁiﬁ

"f’”cemetery,

khjweatherlng descrlbes how to prepare for a fleld VlSlt to a-ffx,'

flsts the necessary supplles, and prov1des the '3;

?llnformatlon.students need to complete the act1v1ty

In ”Star Atlas,"'students determlne not only the tlme atﬁ i

S whlch they view the stars, but also the place from Wthh theynliff"




--y.do sb._ They can also determlne how the stars w1ll be labeled_,*_-t1

and can prlnt the results for further study or testlng., The S

lfhhmaln 1nformatlon dlsplay 1ncludes a text cell- a v1ew1ng cell‘j_’J

b,fthat may 1nclude a Stlll plcture, a sound cllp, or a motlon:'

’plcture° and a menu llne of hypertext llnks that prov1de ih”.

‘fv'ffurther 1nformatlon (nggsby, & nggsby, 1995)

Explorlng Earth Sc1ence is user—frlendly and easy to
b} nav1gate.‘ The font 1s easy to read the audlo is clear and
'“conc1se, and the v1v1d v1suals keep students"lnterest hlgh
GlszS & Gadgets.‘ (1993) ,
Hardware-w MS DOS‘computer* (64OK) w1th DOS 3. 3 or
: :greater, 10 MHz 286 or better processor, 256 color VGA or
“-better dlsplay, sound card and mouse.. Wlndows computer
| '{’(640K) w1th w1ndows 3. 1 or hlgher,‘DOS 3. 3 or greater, 10 MHszlz
'??286 or better processor, 256 color VGA or better dlsplay,v‘ .
“sound card and mouse. Empha51s~ Phys1cal sc1ence.) Grade‘ B
:Level 2 6 Publlsher-b The Learnlng Company, 6401 Kalser f:t7.v
nDrlve, Fremont CA 94555" (800) 852 2255 Package 1ncludes.t

*iTWO 3 5 1n. hlgh den51ty flopPY dlsksrbor tW° 5 25 1n. flOPPY,n:"

dlSkS,< reference card and user s gulde.r Prlce' $59 95
GlszS and Gadgets encourages 1nteract1v1ty and

'.,experlmentatlon by featurlng on—screen s1mulatlons, puzzles,‘: o

'vhand laboratorles where students have access to tools and

&i‘fafof machlnes (Elser, 1994)

cfcomponents that let them put together and try out all klnds

The object of the program 1s to depose the mlschlevous
TMorty Maxwell Head Sc1ent1st of the Shady Glen Technology

'v-Center.b In order to do thlS, kldS must des1gn the fastest




yéhiclésLthey can to beat;Morty in a series of races. Each
of*thé 15 races reqﬁires themyto complete foﬁrvdistinct but
‘intefdependént taéks:5 analyze blueprints and vehicle
cOmponents;_éolve sciencevpu;zles; explore a labyrinth; and
participaie in a race.
| Students begin at thejTechnology Center, Where they
. choose onevof three wafehouses (Aircraft, Alternative Energy,-
or Automotive)vﬁo summon a blueprint'for_avﬁehicle.‘,Gas
blimps, downhill racers,3$olar—powefed autos, and other
imaginative entries ére availablé. »Each blueprint-identifies
several,critical components-from‘wheels and hull shape, to
vgear,boxes and engines. Notes éttached to each part furthef
 describe what attributes willvgive the pieée the most
efficient shape, gear ratio,'of énginé size. This
ihformation becémes important in the next step, when students
énter the warehoﬁse.to géthér components to‘buiid their
vehicle. As each piece is 1ocated, the decision to keep it
or recycle it must be made based'onvits relative value to the
finished»vehicle.'i(Since Morty géts»béfter at building his
vehiéle at each level, picking the right set of cOmponents
becomes‘evenvmore importént as user expertise improves.)
Students”caﬁ learn a lot about gear ratios, hull'shape,vand
}wheelvdiameter just by paying attention to which combination
of’choices-giVes a particular vehicle the best possible
speed, | ‘ ;

| Gaﬁhering vehicle componeﬁts_is diffiéﬁit;jas each one
sits behind a locked door in the sii-floor labyfinth of the

‘warehouse. To open each door, students must solve physicél 
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',sc1ence puzzles such as mov1ng mag—electrlcal c1rcu1ts,

ﬁ ;bulldlng Slmple machlnes,'arranglng gears 1n varlous

'"'Tff'conflguratlons,vand even cross-matchlng types of electrlcal

'fuchemlcal and nuclear energy (Wulfson, 1995)

The 501ence content of GlszS & Gadgets' is well thoughta}*]ph

g vout, age approprlate, and graduated in dlfflculty Although el

some of the puzzles are standard fare, those u31ng gears and
,magnets are 1nnovat1ve and creatlve and w1ll encourage
students to use problem-solv1ng skllls (Medla evaluatlon

'_serv1ces, 1994) (Elements such as grav1ty, elevatlon, 011

- and sand can be manlpulated to vary the challenge ) Studentstﬁ
;w1ll learn sc1ence appllcatlons that can lead to a better .
_,vunderstandlng of the natural world (Allen, 1994) SR
| Chrlsta S Sc1ence Adventure (1994)
'1Sunburst Communlcatlons, Inc., 101 Castleton Sst.,
'PleasantVJ.lle, NY 10570. ' MS-DOS 5.5 or hlgher with Ms- DOS,
’W1ndows compatlble w1th 6 9 megabytes free on the hard drlve,‘
582 kllobytes RAM ~ Two. dlSkS and backups, teacher s gulde
_'(6lpp ) user s manual (38pp. ) $79. (Grades 6 10)
| : In Chrlsta S Sc1ence Adventure, students have to
deliver. 10 chapters of a: sc1ence manuscrlpt to the publlsher.
To find each chapter, students must dec1pher clues through
ldresearch, problem solv1ng, and deductlve loglc. The chapters
cover a w1de varlety of science areas, 1nclud1ng blography, v

mlneral 301ence meteorology, mechanlcal advantage,

k ',‘mathematlcs, sound, and nutrltlon. Students are 1ntroduced

“in - a reallstlc.and;mot;vatlonal way, to-sclence concepts that

‘“may(be‘outSide7their regular_curriculum (Demmert,‘l995){

32



To use thlS program,‘students must be able to save and
”']retrleve flles, communlcate w1th thelr group and the :

v 'computer, research sc1ence concepts,,and thlnk deductlvely

. Also, they must ‘be per51stent.

The clear and detalled manual suggests many ways to use
:Vthe software 1n laboratorles and computer rooms., Demmert

(1995) feels that hav1ng small groups work for 15 30 mlnutes'”r

: at a tlme over a month or s1x weeks would be the best way to y?f"'
,use thlS software._ It may be necessary to allocatefh;‘ff**";;i:T”

‘“.addltlonal time for research map draw1ng, and group
}communlcatlon.y Chrlsta s Sc1ence Adventure is an 1nteract1veg}“"
,,51mulatlon.. Thls program 1s a motlvatlonal tutorlal for
Qgeneral sc1ence.>i'y, R | i

Sammy s 801ence House, (1994) . _

Edmark P O Box 3218 Redmond WA 98073 3218

{'Mac1ntosh Plus or later, hard dlsk System 6 07 or later, two -

:h bmegabytes RAM (four megabytes for system 7 O), IBM or

" compat1ble,_3 5" hlgh den51ty drlve, hard dlSk DOS 3 1 or j';

;_:vhlgher,,640K RAM VGA or EGA monltor, mouse, 16MHz 803386 or -

‘hf:better,‘sound card SlX dlsks, user’s manual (83pp ) $59 95j17:
"f:(program), $129. 95 (laboratory pack) (PreK-K) S'

Sammy s 801ence House 1s an 1nteract1ve program that
‘llntroduces young chlldren to ba51c sc1ent1f1c concepts. The
'éprogram con51sts of flve act1v1t1es that develop observ1ng, th
% class1fy1ng, comparlng, sequenc1ng, and problem-solv1ng
iskllls (Elser, 1995) A R ‘_”H |
The'”Sortlng" act1v1ty has chlldren class1fy objects by

sﬁcertaln features.; In the ”workshop" act1v1ty, chlldren f]



construct an object by,following a‘diagram‘and chooslng the
‘correct parts from a pegboard dlsplay For both'of these
actrvrt;es, chlldren can choose from three levels of
difficulty; ‘With the ”Weather Machlne”,-chlldren can. create,r
"~ their own weather condltlons and then v1ew a weather report..
_'The ”Make a Mov1e" act1v1ty has- chlldren put events 1n the
dcorrect sequence to make a mov1e._ In ”Acorn Pond"> chlldren
observe anlmals llVlng around a pond and learn how these
anlmals adapt'to the changlng seasons. A field notebook
'prlnts addltlonal facts and a sketch of each anlmal

The program prov1des two 1nteract1ve modes for most
act1v1t1es{v When children enter an actlvlty, they are ‘in the
Exploréeanq;Discover modeyand'can_experiment'freely’by
' clicking‘on objects andﬂichsf‘_At'any time,'children can
click on the framed picture to choose the:Question-andenswer
mode. 'In this mode, a character provides'feedbackahen
bnecessary ' | " ._

- The documentatlon is clear and easy to follow (Loveland
1995). Currlculum extensrons prov1de the teacher w1th whole- 1;
'class act1v1t1es that strengthen and relnforce skllls. There
is also a handout that chlldren can take . home. |

Sammy ] Sc1ence House w1ll complement any early
childhood currlculum (Medla evaluatlon servrces, 11995).
'However, even. though the program is de31gned for the
prereader and includes voice: and picture icons, young
children w1ll need adult as51stance ‘when us1ng ‘this’ program

(Lane, 1995)
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Understanding Earth ©(1994)

Vldeodlscovery, Inc.. Seattle, WA; 800/548 3472 Costé
$569. B o

| ThlS v1deodlsc is anvexceptlonal tool for the earth
science classes., It contalns 3,000 Stlll 1mages, 90 motlon
»sequences and four mlnl-documentarles.b Vldeo segments and
computer animations help explaln and promote the |
understandlng of complex concepts. Teachers and students,
will apprec1ate the aerlal films of land forms and the three
dimensional photos of mlnerals. The v1sual material quallty
. is outstanding (Tobojka, 1995).
| This. package consists of one double- 51ded v1deodlsc,‘a,‘
teacher-s;manual, six student manuals,.a v1deodlsc dlrectory
and a’barcoded'map- The lessons w1ll cover all aspects of
earth science 1nclud1ng mlnerals, rocks and the formatlon ofv
Vmountalns, glac1ers and ‘deserts. The teacher s manual |
prov1des twelve lesson ‘plans. Lessons are well organlzed 1ntov
dlrectlons for the teacher, assessment goals, ways to extend |
the lesson and a bibliography. o : |

The student manual allows the students to follow theju
teacher through-lessons.» It also provides guldance for »
- independent work. The great v1sual and graphlcal 1mages‘
presented in thlS v1deodlsc make for an exc1t1ng tool to‘use
‘in high school sc1ence»classes.
' Odell Down Under (1993)

MECC, 6160 Summit Dr. North, Mlnneapolls, MN 55430 .
Macintosh LC (68020 or higher), System 6.0.7 or higher ,
”two_megabYtes RAM,-color'display,;hard»drive,'32-bit Quick‘
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_‘Draw, prlnter optlonal IBM Wlndows ver51on also avallablefj"

| 5~Three hlgh den51ty dlSkS, user s manual (23pp ), and

»teacher s manual (72pp ) $59 95 (Grades 3 12)
’ Odell Down Under challenges students to surv1ve on a
»-reef by 1dent1fy1ng predators, eatlng enough food av01d1ng 3jh%
"p01sonous plants and anlmals, and sav1ng energy _
| Students begln by choos1ng from ”Practlce" :”Challenge"
"l”Tournament"‘ and ”Create a—Flsh" levels."””Practlce" lets

e students take on the role of one of. over 50 flSh and explore
sfythe reef In the ”Challenge" level each student is ass1gned

'four flsh to role-play. As students 1mprove, they face new

g‘}challenges (Flelsher, 1994) ‘"Tournament" has students playv

- all of the flSh ‘in turn as they proceed through the levels.y*k
5In ”Create a-Flsh ” students de51gn a flSh modlfylng such
‘jifactors as speed endurance, aglllty, and whether the flsh 1s
dlurnal or nocturnal ‘.. "" | . »v |
The program contalns many helpful functlons., ‘An
'glnformatlon button and box prov1des players w1th 1nformatlong:”

. on thelr flSh an 1con grld at the bottom shows the flshes’fh~s;

t‘locatlon on the sea floor, and an- energy and health bar glvesfivbb

'gyfeedback on the flshes' health and energy. Players also can

--:tconSUlt a fleld gulde and prlnt out 1nformatlon., Many of the'”7

’"4istudent handouts encourage the students to use the program 1n

‘a more meanlngful way (thtle, 1994)

The program provrdes a master llst on Wthh you can keep‘7h3‘

,'students’ scores. : By referrlng to the manual and enterlng

o the password, you can erase scores, change measurements, and

-Hset preferences.; For 1nstance, you can turn the sound and




’;musrc on or off There are many other helpful management

ﬁoptlons, but most of these are not neededfl‘fplay the game

'"“,(Beckerbauer, 1994) -
| Sc1ence 20 O,f (1994) | S ,
System Requlrements' Mac1ntosh Color Mac1ntosh System Eon

1 6.0.5 (System 7 recommended), 4MB RAM, 20MB free hard dlsk

*:f'space, DOS 3 3 VGA monltor. Vldeodlsc players' Ploneer LD-m” o

'f,3565

'“y;v1deodlsc serles produced by Dec151on Development Corp wasg

"?lﬂ'over marketlng the product,_addlng a. new elghth-grade e

'”f?vzzoo or hlgher, or compatlbles.; Prlce 5$4 500, avallable'“

']through school s1te llcense.mm]f;;“"

‘v,Company D C Health and Co., Lex1ngton Mass., (800) 235—~p>*

Sc1ence 2000 captured headllnes a few years ago whenitheef'

'fadopted by Callfornla (and other states) as a. full seventh— :

?dgrade sc1ence currlculum Slnce then,,D C Health has taken {[:fff7”:

";wvers1on.:

i Sc1ence 2000 names 1ts three prlmary goals as. enabllng

:if7ﬁstudents to enjoy sc1ence, to thlnk llke real sc1ent1sts, andfl"V'l

fto recognlze and understand the major themes of sc1ence.m‘It5;.d,

"il,eldentlfles these themes as energy,_evolutlon, patterns of

"Y;inFramework

»echange, scale and structure, stablllty, and systems and

~[71nteractlons, all adapted from the Callfornla State Sc1encej;_ga

The new‘elghth—grade currlculum 1s composed of four‘;rgf;f"”

““Tifmajor unltS°‘ The Lost Chlldren-k Genetlcs and Inherltance-},

rffThe Sun and Global Cllmate Change, Ears to the Sky-7 Energyfffyr"

‘;ﬁTransfof"atlonS° and Natural Dlsasters.; The program uses L




mﬁltimedia to help the units’ concepts come to life. For
“example, in theenaturai dieasters section; students see
videos of a hurricane's.fbrce and volcanoes’ eruptions, each
accompanied by text and'graphics that explain what is
appearing on screen and why the phenomenavoccur. |

The videodisc's Level III capabilities (which enable
users to contfol the pregram with accompanying computer
software) let students decide when they'are ready to move
onto the next unit, or whether to return exactly to the spet
where review is needed without having to go through the whole
unit.

The publishers have created a comprehensive collection
of support materials wiﬁh this program (Hilts, 1995). There
are guides with‘lots of follow-up classroom activities a
teacher can choose from including group activities,
discussion, journal writing, and additional experiments. A
“Teacher Tips” section presents many teaching strategies and
enrichment exercises. The blackline masters are clear and
graphically well done, with very good entry questions such
as, “Are volcanoes all the same?” The section also provides
a means of authentic asseSsment for concepts and processes
presented throughout this program.

At‘any of these levels, it is appropriate to use a
diagnostic prescriptive method with immediate feedback and
positiVe reinforcement. The computer can be used as a tool
to facilitate and enhance science learning. It should not
become one more subject area for scienee students to study.

‘The'éomputer should provide a method of integrating science
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"hvlmmedlate task at hand

: ‘p}lfprograms addressed the unlt on sound and*pltch 1n partlcular;h,

_fand other thlnklng SklllS to prov1de a more meanlngful

'fexperlence for the student. Not only can the computerv‘i

jmotlvate learners 1t can_also focus thelr attentlon on the |

All the above examples of computer sc1ence software v
;f“support sc1ence skllls and sc1ence teachlng. However of the f;::”'

bf'elght sc1ence software programs covered only three of these

L*gAlso 1mportant is the fact that these programs range in pr1ce§ ;ff"jik

'fp‘from $59 95 to $4 500 ThlS empha51zes the need for sc1ence:fl,
l}teachers to be able to create thelr own programs to meet

‘spec1f1c objectlves.-‘

Sc1ence Strategles and Computers g

Mastery Learnlng

One strategy used 1n teachlng sc1ence 1s the prlnclple ﬁfff‘h

' 'of mastery learnlng.u Usually when teachlng sc1ence, the

amount of tlme 1s held constant whlle student achlevement

uvarles and students are graded accordlngly The 1dea of

'f.mastery learnlng was developed by Henry C. Morrlson in the

"QfQ193Os.‘ Modern ver51ons have been created by Benjamln Bloom

”7ijand James H Block (Saettler, 1990) In mastery learnlng,””d

J equal achlevement 1s the‘goal for everyone and the tlme

”s:requlred for learnlng 1s allowed to vary.' What some students

‘accompllsh 1n twelve weeks mlght take another student twenty--h
'~_four weeks.u The pr1nc1ple of mastery learnlng glves rlse to {f{._[
Vtwo maln problems. (1) It 1s more dlfflcult to group and

vschedule students._ It 1s ea31er to schedule everyone to work



at a constant pace sé thétzthey finiéh theif work at the same
tiﬁe than it is-to,allowﬂtime variations Qithin a group. (2)
While the sldwerilearners will‘requife extra time td‘learn
'the’matérial, the fasﬁer:léarners will‘have to wait fof them
to CatCh up'(Grey, 1992).

According to Woerneriét_al. (1991), there are three
ways that computers‘can‘be helpful when ﬁsing mastery
learning. | |

1. Many students need additional time and
'individualized practice with feedback to meet objecﬁives._
Computer programs can often prdvide opportunities to study at
times and at a pace suited to the individuals needs.

2. Additional programs can be made available for
students who master objectives quickly. These additional
programs can either provide more intense study of the same
objectives, mdvé on to‘highér objectives, or integrate the
objectives covered in the unit with other objectives
(Fountain, 1994). |

3. Gradebook,vrecord keeping, and other management
programs can help teachers keep track of student performance
and coordinate instrucﬁion.

Direct Instruction

Another strategy used in teaching science is direct
_iﬁstruction.‘ Ih direct instruction the teacher describes
objectives and demonstrates'exact steps usihg sequenced
inStructidnal materials. Further characteristics include:

| 1.‘ Goals that are clear to students.

2. Sufficient and time allocated for instruction.
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“té‘vfihiréductioﬁ7bf tefmS’andbconcepts{’
34; Monltorlng of student performance.n‘b
Questlons at an approprlate cognltlve level
v : enabllng students to glve many correct responses.
: 6;b Immedlate and academlcally orlented feedback

- Dlrect 1nstructlon 1s most effectlve in teachlng bas1c'
‘skllls that are fundamental to more complex act1v1t1es., ThlS,.
strategy 1s more. valuable for very structured unlts where a-
lot of creat1v1ty is not requlred from the students. Dlrect
1nstructlon has a place in’ each phase of ‘the learning cycle.‘v
LIt rs 1mportant that‘the‘teacher ‘not see dlrect'lnstructlon

vas;strictly memorizationrOf facts., It should be a guldance

: process;v while studentsfdo have to learn a certaln amount of
1nformatlon dlrectly, 1t should be a part of the learnlng ‘
process so that they can interact with the materlals and- work_
out concepts for themselves.» ’ »

’ Direct 1nstructlon is a strategy that the computer
performs espec1ally well The computer programs used should
state an objectlve, prov1de a. tutorlal and provide numerous
;opportunltles for practice with approprlate feedback Eyen
‘though a computer program mlght not incorporate all the
features of'dlrect‘instruction,ralmostyany-good‘computerb
hddprograchan be,a-component of effective direct instruction.
It is helpful'that the teacher remind students of the .
objectlve of aunit of 1nstructlon, supply the computer
'5 program, spec1flcally p01nt out the relatlonshlp between the
‘objectlve and the computer program, and monltor the use of

the program by the students.
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Thls computer-based master s’ prOJec’-Supports actlve

'f'}learnlng 1n that students w1ll develop acqulsltlon sklllsiﬂ

fsuch as - llstenlng, observrng, and 1nvest1gat1ng as they

“f complete the sectlons of thlS progect.i They Wlll also
"7develop creatlve skllls as they use the 51mulatlon sectlon.ffrf~
m'The sc1ence materlal 1n thlS prOJect supports the theme of

Q energy w1th1n the new sc1ence framework The pro;ect

| "i“supports sc1ence learnlng*and strategleslbecause 1t prov1des”qﬁnlﬁf g

“Ffthe students w1th necessary guldance.; Butnlt Stlll requlrestgzn:

”h;them to thlnk 1n order to successfully complete the sectlonsgnlo

:vof the pro;ect. It allows for changes S1ncevteachers can add

b°fvnew songs to the program as grade level requlrements change. yhlf




CHAPTER THREE SRR
STATEMENT OF GOALS AND OBJECTIVES

The goal of thlS master‘slprOJect_was_to'develop a :

‘ffsoftware program that would make use of avallable

”ytechnologlcal resources to supplement the textbooks that are'ffi*r't*"

vcurrently belng used 1n SC1ence 1nstructlon -

The Callforn1a27ff_xf -

T.State 801ence Framework encourages the use‘of technology and ,\;¥aff7"

technologlcal resources, yet many teachers make llmlted use ;Qifﬁl‘

;'*of the resources that presently ex1st 1n thelr classrooms.;hf
o It 1s expected that thls pro;ect w1ll produce an examplef-»
ffof the type of software that teachers can. create, use, share
"fand modlfy to flt thelr 1nd1v1dual requlrements., ThlS

dprOJect deals w1th the content area of sound and spec1f1callyf*

.fabout pltch as a property of sound Through the methodology,fﬂf

ﬁr"applled ln thls pro;ect, 1t 1s also expected that teachers

"fw1ll see the advantage of creatlng HyperCard® stacks, create:;”'“

fﬁthem for other areas of 501ence 1nstructlon, and w111 work

nicollaboratlvely to create a custom product that can serve the;'~~

ineeds of the sc1ence classroom. | A

| The objectlves of the computer-based 1nstructlonal
'materlal on. pltch and sound that were developed for thls 5
‘prOJect are the follow1ng G A e

1 When the student 1s glven a partlcular mu51cal

ﬂ»tn 1nstrument on the monltor, the student w1ll be able to _ fﬂV'v

| ;;fdetermlne Wthh 1nstrument has a hlgh medlum, or low pltch

ffbased on the 1nstrument s 51ze and shape.-



2. When the student is. given the first bar of a familiar
‘tune, the student should be able to discern if- the pitch of
one m1551ng note 1n the tune is higher or lower than the note
before it. v | _ _

3. When the student is given a guitar‘on thermonitor
with notes on_the guitar neck representing the frets on a
‘ guitar, the studentFShould be able to reproduce a tune of_the
‘appropriate,difficulty for’their grade-level when given'the,
notes to the tune. R k

The stack supports the following science'objectiwes as .
given in the textbook for sound and pitch.

| 1. . The student should be able to name two ways that
sound can differ. v » SR -

2. They should be able to define the term volume as the
loudness or softness of a sound and the term pitch as the
highness or lowness of a sound.

| ’3; The student should be able to describe what
determines the volume and pitch of a sound.

The second goal of this master's project is to.develop a
unit plan that'will demonstrate how thensoftWare program on
Pitch»can'be integrated'as part of the instruotional design

for teaching the unit on sound.
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_ CHAPTER4
DESIGN AND DEVELOPMENT OF THE CAI PROJECT .

L o Hﬂk Currlculum Framework _ |
T The goal of the state—requlred Science framework is for‘pl“

?‘students to be actlvely engaged in learnlng about the natural,gff
'ymand technologlcal world 1n Wthh they. llve.‘ Because of the |

;facces51b111ty of computers 1n most classrooms, thlS prOJect

‘ﬂ'can help classroom teachers meet both of these goals by

_'allow1ng students to learn ‘about sound u51ng both the

= requlred text and the computer.

o Users’ Grade and Entry Level _J‘ "
‘ ThlS pro:ect is 1ntended for: use by thlrd grade“
:‘students. Every effort has been made to keep at a thlrd

grade level the language used in the 1nstructlons and the

level of computer llteracy requlred to perform the operatlonsk.«

. of this; program ‘ By the thlrd grade, students have already
b*learned bas1c keyboardlng skllls and have had experlence _y
'v u51ng several types of games and 51mulatlons.» They have _q b
| 1nvest1gated how thelr ears are used to. learn about sound and
; they are able to cla551fy sounds as belng loud or soft._ They
'fare also able to locate the source of varlous sounds and theyf'

r»can 1dent1fy varlous sounds..

e : f Software Content ‘ LT
Thls prOJect takes the concept of pltch as a. property of

'sound and presents supportlng act1v1t1es 1n the format of a



:vcomputer program 1n addltlon to a lesson from a textbook
.5The thlrd grade sc1ence textbook presents the concept of
volume by explalnlng that when a drum 1s hlt harder it w1ll
make a louder sound and 1f 1t 1s hlt softer the sound w111
“ube softhb The book 1llustrates the concept of pltch by | |
vcomparlng dlfferent types of mu51cal 1nstruments. It also [»
compares “the low-pltched sound of a tuba w1th the hlgh—_‘ffﬁ
vpltched sound of a flute. S | .

' ThlS stack will prov1de students w1th the opportunlty to
discrlmlnate between sounds of dlfferent pltches from mus1cal
1nstruments by actually hearlng the sounds produced |
x,Consequently, they w1ll also 1mprove in their ablllty to »
Jpredlct the relatlve pltch of a note in a song that they are
’nfamlllar with. |
The textbook contalns -an act1v1ty for the student to
"-learnvabout pltch»by‘taklng a shoe_box, cutting a rectangular
hole in the 1lid, and stretching rubber bands around it. By
: plucking‘the rubber bands the student canbdifferentiate -
between‘higher andleWer pitches; The HyperCard® stackl"Name
. That PltCh" prov1des a similar simulation in which the.
student can read ‘the notes of a song and play the songvon a

guitar bycc1lcking on the‘correct section'of‘the neck of the
'gultar. Even. though these act1v1t1es dlffer, they are
.fcomplementary and support each other 1n terms of the
" pr;nc1plessthey.teach.b The act1v1tles‘found in "Name That
TPitchﬁhreinforce'these objectives. Through teChnolOgy, the;»;‘
author was able to 1ncorporate 1nteract1ve act1v1t1es that

lcould not be 1ncluded 1n textbook presentatlons.
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Software Structure R

An overv1ew of the general structure of "'Na.me that

PltCh" 1s glven in Flgure 1 (the software structure of

: N "Na.me that PJ.tch" b‘)" :

- MENU |-

PITCH . || ST :
INFORMATION

CLETs ||
CHALLENGE

- PLAY
PITCH

. ABOUT -
 PITCH

ACTIVITY
 SCREEN |

“PICKA
SONG MENU
(3 SONGS) '

| acTiviTY
| SCREEN -

op | HAPPY | | LONDON-

}‘«*MACDONAtD‘_
| AcTivITY |
| SCREEN -

Bl RTH DAY
" ACTIVITY

| SCREEN | |

| BRIDGES
cacTviTY |||
SCREEN .}t

T

' Fig .ure,_ij.] T

The software structure of

gy e

"Name that Pitch'. =



bdr'iwas the leadlng system at the tlm'

HyperCard® waj chosen to create thlS stack because 1t

v_'HyperCard® 1s powerful for us1ng'mu51c)vand 1t was the only

dsystem avallable at Reche Canyon School The wordlng for theF,‘

?dlrectlons was selected and rev1sed based on. readablllty andigl;fl

approprlateness for the 1ntended grade level The buttons

were placed on the cards us1ng the follow1ng guldellnes.llfﬁffff

v”ffButtons common to every card are 1n the same place and

- buttons assoc1ated w1th an 1llustratlon are near the

f>ylllustrat10n.' Travel buttons remaln v1s1ble and care waslVLF

lg'taken to make sure that pop-up flelds don t hlde the travel

'-_buttons.v Attentlon was glven to usrng approprlate 1cons for 'vf"

bthe buttons used 1n thlS stack (HyperCard® stack des1gn

”'ﬂ_rguldellnes, 1989)

o Screen Des1gn

'f, As the ”Maln Menu" Card opens (See Flgure 2), the‘,ujlff.'

'dlnosaur plays ”The Yellow Rose of Texas"‘and notes appear asf.'fﬁ

| .ythe song is. playlng The dlnosaur was selected because thlrd";_f""

‘fgrade chlldren are 1nterested 1n dlnosaurs and 1t gets thelr

v;attentlon.ﬁ The song ”The Yellow Rose of Texas" was chosen

| T}for 1ts even tempo that appeals to chlldren and 1ts llltlng

’_5jqua11ty All other mu51c used 1n thls stack was selected forf& L

T:grade level approprlateness and famlllarlty to most students 7
- so as not to 1nterfere w1th the concept of pltch. ' |

| The main menu prov1des the user w1th 5 buttons,v .

‘rf;representlng 3 types of optlons. o




,'l.,n"‘-f‘To get help on- how to use the stack (flf‘but’ton'_. named

"Stack Informatlon") SE RN

’ H__To proceed to one of the 3 ma:.n sectlons or

. act1v1t1es (3 buttons named "Mo‘ e About PltCh"

i "Let s Play P.'LtCh" and "PltCh Challenge") .

vao qult by returnlng to the home stack(l button Wlth:,

the home lCOIl) e : ' T .
Th “Stack Informatlon” button glves the learner a brlefv.
| overv1ew of the stack and prov1des an explanatlon on how to

.operate a.nd nav1gate through the stack 'I‘hls overv1ew fleld

Hg_,can be h:deen by cllcklng on. the button or on the fleld

} ltse-lf The three buttons on the bottom of the card “More ,
’.About Pltch”' ' "Let s Play Pltch”' and' ”Pltch Challenge”: take
"the user to the three maln sectlons of thlS stack AThe home_‘;

‘ . 1con button takes the user back to the home card

Maln Menu E
PItCh asa property of sound

(Stack InformatlonJ R

e After readmg this -
informatlon you can’ get

{on the "Stack lnformatxon
‘|button or clicking:
*_anywhere in this box. =~
‘ - This is a stack to help {2
o you become familiar with "
7 lthe conoept\of; pitch. “You

- {will read about the
L factors that determlne

o -‘ {Mofe:ﬂboui P,itch} [Lets Plag PItChJ [Pltch Challenga ﬁ o

Fig‘ure-v‘;2:.f.'f-Main__Menu' ,of : “Name that PltCh"




r‘”More About Pltch"*(Flgure 3) 1s the flrst of three

’ff\sectlon of relnforcement¢act1v1t1es.- ThlS card glves

-nformatlon about,pltch as: 1t pertalns to mu51cal
"flnstruments:f The purpose of ”More About PltCh" 1s to
mrelnforce thelr understandlng of the concept of pltCh

U‘Flve buttons are prov1ded on thls card° i }

‘i_:l The'”Learn About PltCh" button glves the sc1ent1f1c"

5h explanatlon about pltch as 1t relates to ‘the -

dlfferent 1nstruments._ | g o
;félprh A“Instructlons" button opens a fleld that

lkih explalns how to use this card | |

'uz'3;‘LThe "Check Answers" button allows the students to

'51[ verlfy thelr answers after they have made thelr
.selectlon R ‘ Fo
V“4gb;Thei”Reset”‘button allows ‘the student to reset the:r’
: card and try agaln 1f thelr answers are 1ncorrect.

The answers w1ll be reset automatlcally when the

L card 1s closed v 7
5:m5};5The ”Maln Menu" button allows the user to return tolZ”“
S the maln menu."‘b | |
A‘prerequlslte to thlS act1v1ty.1s learnlng to
b,dlscrlmlnate between hlgh-pltch and low—pltch ‘

o The learnlng act1v1ty 1n thlS sectlon requlres the o
__student to match the hlgh low, and- medlum pltches to thezw

'Jthree 1nstruments shown on the card.l They must determlne

twhlch of the 1nstruments has the hlgh low, or medlum pltch

”“.based on the 51ze and shape of the 1nstrument and the lengthpnz'

‘band ten51on of the 1nstrument s strlngs.
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Figure 3. More About Pitch.

When they“Let's Play‘Pitch" activity»is;selected‘froﬁ
the main menu, the user‘ie directed to the "Pick a Song”
screen keee‘Figure 4). The user can pick a song hy choosing
from one of the three buttons “Oid Mac Donaid"' ?Happy
Blrthday,'and ”London Brldges” that are prov1ded at the ‘top
text bllnks £o remlnd the..

of thls card. The “Plck'a Song”
" The

»student that they must ‘select a- song from thls card
maln menu icon in the lower rlght hand corner of thlS card

allows the user,to,return,toﬂthe beglnnlng of the program. ..
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(Old Mac Donald) @ppg Bifthday) (L’ondon Bridges)

Pitch

Let's

vﬁaﬁ@ﬂkligl g%()ﬁﬁgﬂ } _ -

v Main Menu

Figqure 4. Let's Play Pitch.

The first song card (Figure 55 appears when the student
»ClleS on the “0l1d Mac Donald” button of the “Plck a Song"
card. When thlS card opens it plays the notes to “0l1d Mac
Donald”. An explanation about how to play the game is alse
:automatlcally typed on the card above the “Start Game”
‘button, The user may begin the game by clicking on the
“Start Game”'button The song will play with one note
missing-. The student may want to hear the complete sohg to
determine what note is missing. The “Play Song” button is
’provided for this purpose. |

The student must decide if the pitch of the missing note

is higher, the same; or lower than the pitch of the preceding
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. v(note and Clle on the approprlate button Iftheyldentlfy

“"'-"“the pltCh correctly, a fleld w:.ll open and glve them some e o

: pos:Ltlve feedback If they are 1ncorrect a fleld w1ll g:Lve

: them the correct answer and encourage them to try another o

: "'song There 1s a'"‘Next Song” button for the user to go to' Y

‘another song w1thout return:Lng to the maJ.n menu

e

‘Listen to ‘t_h'e song again.” ‘Is the pitch of the ‘ '
‘There is one note missing. missing note... ' T
~Is the pitch of the missing" note PRI LET S

| higher, the same, or lower N l ; .,‘-“' AY

~ | than the note before it? ..~ - -.Hl,gh:er' PLAY S
| Click on game button to play. ) PITC H 3
o e » l Same ? 1 @ o

ﬁ [Plag s'ong] Etart Gam% o T R :

y . soess T coeee

2‘7’,& %‘@M QX'J F‘% ﬁ'ﬁ "%_MainMenu_

\ : _ = : : v KRN Y,

 Figure 5. Song -‘card (01d Y.Mac Donald). The Second Learning

-Activity.

The other two songs il “Happy B:Lrthday" and “London
’Brldges") for ~“Let's. Play PltCh" are shown in Flgure 6 and_"
Flgure 7 They have the same bas:Lc des:Lgn and operatlng

-procedures as the card for “Old Mac Donald" |
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Listen to the song again. Is the pitch of the

= There is one note missing. missing note... 1
Is the pitch of the missing note LET S

higher, the same, or lower .
than the note before it? [ Haghare PLAY
Click on game button to play. PITCH
‘ [ Same ? %
} . Next Song
Lower ?
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Figure 6. Song card (Happy Birthday) . Activity for "Let's

Play Pitch".
D)y
Loncon Bricdges
5 ~ A
— Listen to the song again. Is the pitch of the
There is one note missing. missing note... LETIS

gﬂ Is the pitch of the missing note

higher, the same, or lower .

.| than the note before it? [ Mghers PLAY

% Click on game button to play. PITCH
Same ? @

s ‘ Lower 7 Next Son
[Plag song) Etart Gam%

zp-!

it

i

Figqure 7. Song card (London Bridges). Activity for "Let's

Play Pitch".
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The third activity "Pitch Challenge" (see Figure 8)
appears when the user clicks on the “Pitch Challenge” button
of the main menu-card. The user is given instructions on how
to use this card. The student selects a song to play by
clicking on the song title buttons under “Play a Song”.

The object of this activity is for the student to play
the songs on the guitar by clicking on the notes on the
guitar neck. The locétion of the notes represents low and
high pitch as the user moves up and down the neck of the
guitar. The user applies concepts learned about string
length and tension to produce high or low pitch. Although it
is preferable that students be able to play the notes without
assistance, an on-line help is provided to enable them to do
so. The user may view the notes to the songs by clicking on

the "Notes to Songs" button.

[ h
Play a Song (Notes = Son@ (lnstructions)
(‘01d Mac Donald )

(Happy Birthday )

[Ibndon Bﬁdggi)

\,

Challenge | o

Main Menu

Figure 8. Pitch Challenge. The third learning activity.
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| Formative Evaluation -

This software was evaluated by Slx students in the third“;g g

'T.grade. ngh school students and teachers also evaluated thlS S

u'software. As suggested by Dle & Carey (1985), thlS-"L

evaluation was done on an ind1v1dual (one—on-one) and a small,g

'group baSis.' The purpose of thlS evaluation was to determine-f“'

. 1f the program lS grade level appropriate and to check to seej
Cif the 1ntended users can naVigate through ‘the program w1th a
vﬂminimum of interaction with. the teacher. The final stage of
‘lformative evaluation would be to conduct a field trial us1ng
a ‘'group of aboutkthirty students»(Dick, & Carey, 1985), The
fﬂequipment used for this evaluation was a Macintosh Iisig o

. computer with an Apple’desktop bus mouse and a twelve inch':
‘RGB_monitor. S o ' .

~ Results of Student Evaluation

The first thing that both the third grade students and
the high.school students noticed and mentioned about thlSw
project;was the dinosaur on the opening screen. itACaptured-k
the attention of the third graders'right fromfthe beginning.

" The high schoolvstudents‘thought it’was “cute"a They'also
ttliked,the songs’that played'at the beginning of each program.
The third graders‘were so motivated by this project that they
were not ‘conscious of the fact ' that they were uSing a sc1ence
Simulation.‘ In this sense the project became a type of
'vtransparent learning tool They liked the sound and v
'igraphics. At the same. time, most of them ‘were able to give
.an appropriate grade level explanation of the concepts of
pitch and volume after us1ng the program a few times.

l
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Results of Teacher Evaluatlon

Teachers llked the graphlcs and mus1c as much as the |

7‘_students.r They could see the advantage of teachlng sc1ence:9ff'

fFﬁw1th a prOJect of thlS type. They felt that the kldS would

“gfbe learnlng sc1ence concepts whlle hav1ng the fun of playlng

; somethlng llke an arcade game.' Teachers were more aware of

fﬁ,the sc1ence content of the progect than the students and they*tr}.ﬁlv

Hﬂffelt thlS type of progect would work effectlvely in’ thelr ’aﬁf;ﬂ:'v
ffélclassrooms.‘if_ﬁ.. ;x.jﬁl “"h‘ | ' \ S s

| ‘“‘ ”fh Recommendatlons & Rev1s1ons‘f e

____' One of the problems encountered by thlrd graders was.
'7d*that some of them had poor readlng skllls._ It was necessary.l?

hfor the teacher/evaluator to read the text in the text boxes'_°lf‘”l

‘,hfto these students.' The students w1th thlrd grade level

'fhreadlng skllls could read the text boxes but:the students 1n R

bf’both thlrd grade and h1gh school had problems understandlng
:;the dlrectlons 1n the text box on the“"More About Pltch"'f
vdscreen.o Another problem w1th the thlrd graders was thelr'f R
~ lack of computer skills. It ‘appeared that those students who
f had computers at home were able to use- the mouse ea51ly,_f‘" :

'T;Whlle those w1th llmlted or no experlence had to. learn how toﬂf’

o use a mouse before they could use thlS pro;ect.,_‘ﬂj-v.;vzw’

Students stated that they thought color screens would be“¢f'

7«ffbetter and they would llke to see a. lot of anlmatlon.'{ff’7

"fTeachers suggested that they would llke to see the screens 1n«*

v'ﬁﬁcolor and they would 11ke to be able to connect 1t to a o

‘5telev1s1on monltor 'S0 that when they demonstrated the

lf:program, the whole class could see 1t at the same tlme.‘.



Most teachers were not aware{that teacher-made projects’
:of‘this typé,existed. A few teachers had problems using the
mouse. Most teachers were excited about the pbssibilities of
alproject of this type, and said they would be willing to
work as part of a group in the development of this type of
software. As a result of this evaluation the directions ih
the "More About Pitch" text box were simplified and reworded

 to make them less confusing to third graders.

ﬁow to Use this Project
| This software could be used in a science unit dealing
with ﬁatter‘and energy.b'SOﬁnd~is typically grouped in a unit
with}forCe}'work, maéhinés and types of energy. The
following lesson plan illustrates how the software can bé
integrated with the activities provided by the science
textbook. - ‘ |
Previous Learning in Sound Unit v
It is essentiél that students have learned the following
prerequisite skills. |
1. The students can identify different sounds such
as whistles or hand clapping.
2. The studenﬁs can discriminate between sounds that
one might hear in nature of on a busy sE#eet.
3. The students can define.soundvas a form of energy.
4. The students_can explain‘that sound is produced when
| vméttervvibrates. | | |
5. The sﬁudentncan describe how sound moves through the

air.
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*»?ﬁfKey terms., volume, pltch.

Sample Lesson Plan

ThlS lesson is based on the teacher s edltlon of the UJ.

.1sllver Burdett Sc1ence Textbook (Malllnson et al., 1985) ‘t_:‘¢l3'

~ has been s1mp11f1ed and rev1sed to allow the software to be',“h‘j

‘antegrated 1nto the lesson.v“

‘_10b]ect1ves

At the end of the 1esson the students should be able to"”b*ﬂﬁ"”

1 Name two ways that sound can dlffer (volume,.d’v

xaf pltch)

' 2 Deflne the term volume as the loudness or softness offf,f*f

‘”g a sound and the term PltCh as the hlghness or
D lowness of a sound | o -

3 Descrlbe the volume and pltch of a sound

_ijc1ence Vocabulary

v'ngotlvatlon'

Fill several soft drlnk bottles w1th water, each to a»y77ﬁﬁri"‘

'3fd1fferent depth Arrange the bottles 1n order accordlng to

:hf the depth of the water.: One at a tlme, blow across the mouthpiﬁ

"]fiof each bottle.r Ask the students to descrlbe how the soundS'

-,fare dlfferent.;,f?,;fﬁjiﬂ,;;*v=

‘ffConce‘t Develo ment3-w R ‘ R ‘ R v
erte the term volume on the chalkboard Have the

ﬂwstudents pronounce the term, flrst by whlsperlng 1t and then ;7#7

‘:»bfby shoutlng 1t.p Tell the students that they have

.“f:demonstrated the meanlng of the term.» Then ask.” What was .L .

“i.the dlfference between the two sounds’ (One was loud

*Tpthe other was soft )




Take a drum ortlarge'can’and place small bits of paper
on top of it and‘strikevit with a drumstick or similar
" object. The smallfbits of paper will fly into the air. Then
ask: How do we know that the drum is vibrating? (The
bits of paper are flying into the air ). Lead“the students to
conclude that the harder the drum is hit, the more it Will
-Vibrate. Therefore the sound Will'be,louderfthan if the drum
was hit softly. - . B

' Ask a student who plays a musical instrument to
"demonstrate different notes With the instrument. Then ask:
How‘were the sounds different? (Some were high, some
were low.) Write the term pitch on the chalkboard. Tellvthe"
.studentsvthat the;highness or lOWness of a SOund is called
";pltch | J o | | - |
Explain that sounds With a high pitch are caused by a
'faSt Vibrations and,sounds,With a low pitch by slow
vibratiOns. Ask theustudents‘to identify sounds with a high
“ﬁpitch‘and sounds withba low pitch. Point out that two soundS’
may - be the same volume but different pitches.

A R Introduce the students to the HyperCard® program "Name
;That Pitch" by ShOWlng the students how to naVigate through
the three sections.' Then have them "explore" the stack and
: odo more practice on pitch and volume. vHave'them discover the
- answers t0tthevactiv1ties on their own.
Enrichment Ask the mus1c teacher to demonstrate a pitch
"»pipe.' Also ask him or her to demonstrate two sounds With the
same volume but different pitches, and two sounds with the

same:pitch but different volumes.
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_'—_—_Relnforcement S . ; R S P A . . oo
! Allow students to use the HyperCard® program."Namexh
'l!That P1tch" to relnforce the concepts of volume and pltche"l'
:tthat were prev1ously studled in the science textbook.z'
o 'REVIEW QUESTIONS G
Ask the lesson openlng questlon.. How’are soundsd o
'h d1fferent°‘ (In volume and pltch) " |
As51gn approprlate end—of lesson questlons.

Appllcatlon d.f.' _ 2 . | o

| 'Have the students demonstrate ‘how to make the sounds of
vdlfferent volume and dlfferent pltch by tapplng on various:
objects w1th ‘a penc1l ; Have them cla551fy the sounds as loud'

or soft, and hlgh or low.

s Implications‘to Learningvand Instruction»:
In the textbooks there are several suggested science
‘ experlments that may be done by the students._ Before a
teacher can complete these act1v1t1es, they would have>to'

" obtain all of the required materlals and have the students

prepare these materlals for the act1v1ty . For example, to

- complete the shoe box and rubber band act1v1ty descrlbed
earller in thlS sectlon, the teacher would have to obtaln all
the boxes and rubber bands and have the students cut the |

‘boxesvand assemble_them.» By u51ng computer 51mulatlons the
students_get’the‘experience of performlngvthls type:of‘v

- experimentlmithoutvhaVing to:collect‘and.prepare‘all'the PN

materials.
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The ba81c 1dea behlnd thlS prOJect was to use technologyf:”

'lggto enhance sc1ence 1nstructlon and learnlng. Thls was

fffaccompllshed through the follow1ng

1. Feedback (1nformat10n 1nd1cat1ng that a response 1s gﬁ‘*Vﬂ’

ffrlght or wrong)

y Results from feedback studles have shown that 1mmed1ate_zj”::f

7ﬁ;feedback 1s more effectlve than delayed feedback and that

’ymost forms of feedback are more effectlve than no feedback

"”Computer-based 1nstructlon prov1des a more eff1c1ent means ofﬂv*'r“ef

“Almplementlng and testlng dlfferent forms of feedback than ?;-H}f~

“C;;.prlnt based materlalS' (Anglln, G J.f 1991)

: Immedlate feedback 1s glven 1n several areas of thls
‘hstack., For example 1n the ”More About Pltch"'sectlon there ,d’"
?:lS a check answer button that allows the learner to check
"‘thelr answers 1mmed1ately.» Another place where 1mmed1ate

.iffeedback is prOV1ded 1s on all of thev”Let s Play Pltch"i-:h

’;fcards.; Whenever an answer is selected, a fleld opens w1th
:relther posrtlve feedback (1nformatlon that the learner gave

.~the correct response) 1f the answer was correct, or (1f an

: Q7answer 1s 1ncorrect) an explanatlon of why the answer was i

v,fwrong and encouragement for the learner to try another song

“fm_2 POS1t1ve relnforcement (the strengthenlng of a

fﬂfffdbehav1or by PrOVldlng pleasant consequenceS)

P051t1ve relnforcement 1s closely allled to feedback

r*fFeedback prov1des the knowledge that a response was correct

' ;;.or 1ncorrect.f Pos1t1ve relnforcement takes two forms.f'One @7'

‘5;1s to prov1de the correct answer for the student.. Thls

"'nshould occur whether the correct answer was glven or learner




 has exhaustéd:tﬁe correct number of tries. Feedback and
' positivé reinforcément are often combined in a fofm like,
“That's correct. You knew the answer was I

The other side of positive réinforcemént is praise for
a job well done and/or encouragement to continue.
Psychologists have conducted much research on various levels'
and‘frequency of positive reinforcement, which shows that it
is‘génerally better to reinforce on an intermittent (often
_but.not every time) sChedUlé (Woolfolk. A. E. '1995). This
‘research seems to be ignored by course ware developers. By
and large, sﬁch positive reinforcement is either absent, or
it occurs on every item.

One of the forms of positive reinforcement in this stack
is a boing sound. for each correct answer on theA"More About
Pitch” card. On the “Let’s Piay Pitch” cards positive
reinforcement is given in the form of the song being played
correctly when the correct answer is given. At the same time
.a field opens praising the student fbr selecting the correct
answer. If an answer is incorrect, a field opens and tells
the student what the correct answer was, and encourages them
to try again.

3. Gaining attention.

The first step in léarning is paying attention.
Students cannot process something they do not recognize or
»perceive. Unfortunately attention is a very limited
resource.b>Students can pay attention to only one demanding

task at a time (Woolfolk. A. E. 1995).
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B In thls stack sound and anlmatlon are used to galn’p“'

'f;?fattentlon.; An example would be the song ”The Yellow Rose of EEE

""Texas" belng played by the dlnosaur when the stack opens.'

'{jSongs are played throughout the stack and flashlng text and

fg’51mulat10ns requlrlng student 1nvolvement keep the student s'fﬁ**'i"

g:attentlon on task.‘ Graphlcs are provrded throughout the fh‘fhff'
f‘stack to enhance screen desrgn. ;'fTVy' AR
4.H Prov1d1ng help . “ v v .

Tt is 1mportant to provrde students w1th help when
"'flntroduc1ng a. new computer—based program It 1s very '

frustratlng to be worklng on a lesson and not to know how to ,‘

’ﬁ‘get to the next step, or how to get out of a partlcular

vsectlon when the learner wants to qut.:"J

There 1s help provrded 1n all the sectlons of thls

‘J;?stack There are explanatlons about how to nav1gate through E

aﬁfthe sectlons of the stack and how to 1nteract w1th the‘:;"?'

'fjtlnd1v1dual part of the dlfferent sectlons., There 1s also a -
"f.prompt to. let the student know when 1t is tlme to plck a »?iﬂﬁ"

;nsong ALl help is provrded at a readlng level approprlate to_f

;h:the 1ntended learners' readlng ablllty

5:- Interactlon and Learner Optlons.»

By provrdlng optlons for the learner, they w1ll have thef.:

’foptlon of learnlng dlfferent thlngs 1nstead of rev1ew1ng the ﬁ,i
same 1nformatlon every tlme they use a spec1flc lesson.i’*"

On the openlng card of thlS stack the students have a.”lﬂ

ﬁhch01ce of gorng to any one of three dlfferent sectlons.bqlnfh' o

:Fthe ”Ple a Song" and ”PltCh Challenge":sectlons they cangf

'Tchoose whlch song or act1v1ty they would llke to use. ;}?ﬂw



Slmulatlon. y,Jp:rvaf

The sectlon tltled ”PltCh Challenge" of thlS stack 1s a N
’551mulatlon.f Thls sectlon prov1des a gultar,vand by us1ng the |

'?!fmouse and cllcklng on the frets 1n the approprlate places,‘m<

dhquthe student can play ”songs” on the gultar. One of the nlce RS e

Vfgfeatures of th1s stack 1s that the teacher can add songs to

“Jelther the ”Let s Play PltCh" or the ”Pltch Challenge"v

kdsectlon.- In the‘”Pltch Challenge" sectlon those songs can befffﬂ,fﬁt"

v*fplayed on the gultar. At thlS tlme, the songs 1n the stack
lTare all at the approprlate level for the 1ntended users.‘ Itl
::cwould requlre very llttle effort for a teacher to upgrade thef1~ 
’vhfstack for use at. a hlgher grade level ' ' ‘
 other Advantages SRR
’gjslmpllc1ty of stack functlon. Ee |
"ﬁ:i:The fea51b111ty to create or develop a stack 1s hlgh o

1
2

"‘;c3:fCon31deratlon of the llmlted time. that a teacher has.‘ggl'
4

.ff‘:fInstead of gatherlng materlals, everythlng 1s storedvfff?f;

on the dlSk
leltatlons & Recommendatlons »

"“3?Some of the llmltatlons of thlS stack are°

S 1,1 Only thlrd grade sc1ence concepts are 1ncluded 1n‘-';7

Ep}stack R - SR
’”f2 There 1s no color used 1n thls stack

j;3.,jTha:f 1s only llmlted use of multlmedla 1n thlS

”ffstack VAt the present tlme the computers and equlpment at

'e_laReche Canyon School are very old and have llmlted multlmedlav‘

'7ffcapablllt1es., In the not too dlstant future the school plans-

'pjon buylng new computers w1th CD ROM drlves.b.At»that-tlme,p




this stack.cah be reused and supélemented with more advanced
technology | _ | ‘ o
4. Since this stack 1s a relnforcement tool previous
1nstruct10n is requlred v‘
| 5. Children worked.on this stack‘for‘one half hour. To
th0roughly eXplore the stack would take several half hour

sessions..

ConqluSien

To effeCtively’meetbthe goals:and objectives of the
vState’SCience‘FrameWork it wiil be necessary to make more
'effective use of the technoiogy that we presently have access
- to. Students can learn and retain much more from a computer
based technological approach‘to an area ef.seience~than they
can from a teacher and fextbook approaehﬂwhere they are
required tdvregurgitate'information for a test.. By using the
technolegy that we have,now,.students can get a much better
grasp of the scientific'prinéiples involved in a lesson
instead of mere memorization and'repetitien of facts.

A larger sample of students could be used in order to
- get more feedback on the effectlveness of the program
‘Another 1mprovement would,be to use a newer authorlng program
sﬁch as HypefStudib@ tO»inciude the.use of color in the
program. v |

The challenge for educators is two'fold. First to
‘ become'proficientvat using £échnéibgieS‘such,as HYperCard® to
create iessons'that Can_enable learners to learn scientific

priheipleslthat are relevant in today’s world. Second we



*“fneed to glve these technologlcal tools to students to ald

vf7f?them 1n 901ng far beyond what we have done 1n terms of

v'?yunknown author (Jacobs, 1994)

‘bp’by Mlldred J. Hlll (Jacobs, 1994)

fficreat1v1ty and knowledge

» _ }Kif Mu31c Informatlon | o
C Mu31cal excerpts from the follow1ng songs were used 1n -
ﬂf‘thls master s proyect ’” SR '“v ‘v o |
| Sl The Yellow Rose of Texas ; ThlS tune was flrst |

"publlshed 1n 1853 , The author was 1dent1f1ed only as ”J K iy

Eﬂgand it was probably 1ntended for the mlnstrel stage (Agay,pﬁv G

v.§,1975) » It was popularlzed 1n 1928 by MltCh Mlller and hls
T;Aorchestra and chorus (Jacobs, 1994) '“_ y” LA
| “’vzﬁ Old Mac Donald - ThlS 1s a Tradltlonal Engllsh-_:ghrj k

;fiAmerlcan Song (Hart 1982) It was wrltten 1n 1917 by an ,'

3.; Happy Blrthday To You - The words to thls song weref?d£5"ﬁh’

f'.'wrltten 1n 1893 by Patty Smlth Hlll The mus1c was wrltten

‘:4._ London Brldgev— ThlS 1s an Engllsh Tradltlonal
5~_Singing Game It was wrltten 1n 1744 by an unknown author

‘_'(Jacobs, 1994)

. ‘“fj Copyrlght Cons1deratlons fv”p”“‘v _
The Copyrlght Act of 1976 extends protectlon of works to,

:}fja total of 75 years (Woody, and Woody, 1994) After that
”:;tlme the works become publlc domaln Slnce these songs were o
all wrltten before January of 1920 they are no 1onger

“fyprotected by The Copyrlght Act

,[f67i'
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