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"v_fﬁrate and w1th very hlgh expectatlons To succeed as an

H*if;eaSler- If software fa1l”7

'lc_frelevance, Valldlty, motlvatlon,.porta

‘L{[the use of color and graphlcsf"

‘~L}Technology 1s belng pushed 1nto educatlon.y-%5ﬁraiafmiﬁgg3f7

idjeducatlonal tool technology must make the teacher s jOb

“n helplng to educate,;teachers

2t~fand students w1ll not use- technology and technology w1ll_be1,f?fd

ﬁfbranded as a fallure for the wrong reason'””

"7£ ThlS prOJect examlnes the characterlstlcs of‘s

Vlsoftware and technology Learnlng resources_that can be .

'fenhanced through technology are deflned and examlned Thesegx"

giflnclude 1nformatlon banks,,symbol pads, conStructlon klts,gyf

fphenomenarla,

fffhsoftware are found to be flex1blllty, tallorabllity,

.llty, frlendllness,' o

”fffdocumentatlon,_support, rellablllty, student control and

wIt 1s acceptable'lf softwarehﬁhif .

f:det_act from the fﬁ5~ﬁ”"

*fmakes learnlng fun prov1d1ng t

Educatlonal softwar has the

' learnlng env1ronment ;

wﬁpotentlal to enhance creat1v1ty, stretch 1mag1natlon, and _?gff},'

i _capture 1nterest - A school w1de or 1nd1v1 ual currlculum

'Vfwfcan~he used to 1ntegrate technology 1nto thé!classroom to lffl}

'“7,}jenhancé technlcal llteracy among students ?hf“'j

and task managers The attributes of“quallty *f;fffflf



instruction. The intended-audiénce/is secondary level
students and up. The content of the softwére is in the form
of a data bank on vertebrates and invertebrates of the
Caribbean ocean.

Evaluation data from 151 eighth_grade studehts in a
keyboarding class shows that most'fouhdvthé softwafe‘easy to
use. Almost 75 perceht of the students polled found that
buttons were obvious in‘their'intent) navigation was easy,
the purpose of the program was cleaf; material was level
appropriate, and it;was worthwhiie enough to recommend to
science‘instructors. It was deteimined that audio clues
need refinement and video clips of thé»creatures in their

habitat should be added to later versions.

N\
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CHAPTER ONE
/ INTRODUCTION
Technology Today

Technology ie the latest bnzz word in the educational
arena. ‘More computers’ is a common cry heard on many a
,campus. Groups seem to'haVe sprouted into existence to
rally the cause and provide guidance for technology in
classrooms.quor example, seteral organizations have
formulated explicit guidelines for improving the learning
~environment. The idea is to promote higher science
achievement across all demographic groups. The emphasis is
‘that students should engage in meaningful activities’that
consistently use calcuiators, computers and other types of
technology. Curricula should stress understanding, reasoning
and problem solving rather than the memoriZation of‘facts
and terminology (Carmona, 1996). -There are many.calls for
technology in schoole. Political forces have seen fit to
join the push for technology in schools and politicians now
- promise and follow through with plans_to institute programs
that will advance technology in the classroomri Federal and
state moneyslare set aside for technology}'meetings are held
in schools to decide how‘and'where‘to'Spend this funding,
grants are then written to acquirebthe noney and finally

more computers are placed into the school. Schools can then



brag about the number of computers per student on their site
and administrators, teachers, parents, and students are

happy as technology is being used.

‘Problem

The introductioﬁ of computers into schools will not
necessarily create a. technological learning environment.
Having technology in a school no more creates a
technological learning’environment than owning a piano makes
one a pianist.‘ It is'what ié done with a coﬁputer that Will
determine if avtechnological‘learning environment exists and
the levei at which technology facilitates léarning.
Computer assisted instruétion is dependent on softWare and
it is the software programs that determine how technology is
used. Then, through intentional or inCidental evaluation of
usage by teachers and students, the software will either be
accepted or rejected by those using it. Software‘that is
accepted is used continually and if‘itvhas certain
characteristics, it can‘help to create é technological
learning environment.

Consider the idea that‘mﬁch of the software available
for use in classrooms is poorly designed as an educational
tool. This can have a great impaét on Whether technology is

seen as a justifiable éXpense. If software programs result



Hpjln poor educatlonal performance,’technology 1s blamed

'7}:Fund1ng for technology may then dlsappear“as the technology

7‘If software 1s'd1ff1cult to ‘use"

3”1s con51dered 1neffectual

*}or requlres excess1ve tlme to learn how to use, teachers and N

';:students become frust;ated and technology falls agaln for o

fggthe wrong reason

ThlS prOJect hopes to create a plece of educatlonal

b'gvsoftware that 1s 1nst1nct1vely easy to use iThrough the

IA]process and format of the deslgn, lt A" expected that a

1ynov1ce computer user w1ll be able to nav1gate through the ?.f”

‘ﬁ:materlal eas1ly,,successfully,_and w1thout any frustratlons}‘f7‘

’v_“A w1de range of data on the tOplC of Carlbbean Reef

~j,Creatures w1ll be readlly avallable 1n plcture, text and

f‘draw1ng formats It 1s expected that w1th 1nformatlon sofff""

: h‘eas1ly attalnable through the use of a computer,,technologyf:wrf"
‘fln the classroom takes one step closer to fulfllllng 1ts

'h'promlse as a: dependable 1nstructlonal tool




»CHAPTER TWOs
REViEW OF LITERATURE
Leefning Resources

Technology as a teaching tool offers manyevenues for
delivering educstional resources. _it is in,draWing on these
numerous methods that makes_technology‘so appealing:for use
in the.classreOm.‘ Dyrli snd‘Kinnaman' (1994) discuss five
types of learning resoufces that cah be enhanced through.
technology. These are informatien banks, symbol pads,
constrﬁction kits, phenomenafia, and task menagers;
Informatioh,bshks contain explicit content information such
as encyclopedias,'atlases, and dictionaries. Symbol pads
would be word processors, drawing, and‘painting programs. -
Construction kits are physicaiIOEjects that allow,the
v'building of things. Legos,.Liﬁcelh‘Logs, and Tinker Toys
would be considered eonstruetion kits. jPhenomenariévare m
learniné environments-that fecreate real—werld phenomenavfor
study. Nen—technological exsmples would include aguariums
and terrariums.vvTechnelogical examples are computer
programs such aS‘SimCity snd Mic:oSOft’s‘Musical‘Instrument.
Task Managers'afe eiementsvthéf pfovide;guidanCe abouﬁ and
sduring learning, Teachers,-textbooks,‘andﬁeomputer assisfed

_instruction are a few examples.



Designing a comprehensive lesson could iﬁclude éll-of
these resources using technology in each instance. .The
original assignment might be a lesson currently done without
technology. Research bn a prbject would bégin with
:gathering information from‘électronic éﬂcyclopédias.
‘Organizing the data woﬁld be aécompliéhed with a word
processor»and constructioh of a model can.be done with a
computer simulation. The simﬁlationvcan then be tested
within abcomputer generated and controlled environment. A
‘reportvcan bé given to theiclass using a hyper card stack.
-There are many uses for technology in the classroom. If
ﬁsed wisely and with quality softwafé, technology can be

successful as an educational tool.

Charécteristics bf Quality

Cbmputer assisted»instrubtion (CAI} needs to héve
distinct advantéges over textbooks and other methods of
instruction if it is to be considéred as'a Valuable tool in
the classroom. CAI has the capability‘to offer treméndous
usefulness and many existiﬁg educational'programs exploit |
its advantages based on theif'individual needs and purposes.
' For an educator, a sizablé task is determining‘the qualitiés

and advantages a particular software package contains.



In evaluating CAI for educational purposes, McDougall
and Squires (1995) judged known checklists for evaluating
software. Their results show that checklists were commonly
comprehensive and covered the attributes of the program as
well as quality of the material. Items the checklists
commonly included are the hardware needed to run the
program, quality documentation with printed support, the
topic area and content of the program, its ease of use and
reliability of operation, use of color, graphics, and
sound. Also included are educational or instructional
criteria, learning objectives, topic relevance to
curriculum, student control over pace and stopping the
program, quality of feedback to the learner, motivation
characteristics, and assessing and record keeping of user
performance.

To géin another perépective, McDonough, Strivens, and
‘Rada. (1994) have determined the following attributes are
found in quality software materials:

e flexibility-courseware should be suitable for a
range of abilities and be largely content-free for
easier customization and reuse;

e tailorability-it should allow reasonable

modification for different models of use;



. relevance—coﬁrseWaré Which is nOt‘chtent—free
should be‘clearly‘feleVant tb the curriéulum‘it is
'iﬁtended,for;

° validity;the eduCatiQnél content of the courséWare
and the reasons for using:it must bé Vaiid;'.

) motivatiQh—courseware should atﬁracﬁ.and hold the
interest of'thé stﬁdeht;v

e portability-it should bebﬁsablé bn a range of
hardware; | s

. ‘friendliﬁess—courseWare shouid»be well-documented
and easyvto:use;.

While this list is,ndt aé comprehensive as the pfevious
list, it ‘also is concerned with some’df the same issues.
‘Both lists consider it important that Sdftware be adeétabie
to suit the needs of the user,’applicable‘for.its intended
audience and level, easily usable and motivatingf

There are many qualities to consider and expect when
evaluating or considéring the purchase éf edﬁcational
software. Withfconéiderable planning( educational softwaré
can promote itself as an indispenséble tooi in the> 
,classrobm. It.ﬁakes'sense thét the same qualities that are
valued when selecting for use shduld be thersame values

examined when designing software.



Durihg'the)analysis process of design, geals and
;expectations of the project are determined. More
speeifically, the identification of where multimedia‘coulde
improve the teaching and learning process. Teachers who
already have a studenr—centered teaching style and use.
discovery andvexploration activities frequently in their
instruction may adapt rery easily to using interactive
multimedia in their classes_(Leidtke, 1993) . Those teachers
whose teaching style is not student-centered mighﬁ‘be
motivated to change or adapt to multimedia through its use.
The same.holds true of studehts. The‘success or failure of
a multimedia application can be determined by how studehts,
learn in comparison withbthe application as well as the
computer proficiency level of the students. The success or
failurebof a piece_of software is determined by its design

considerations. -

Successful Software
There are many ways to determine acceptance of software
in an educational setting. A high amount of usage can
indicate ease of,use,.reliability, popularity, and
relevance. One way to determine the success of technology
in an educational setting is‘to aSk‘students to perform an

evaluation. Through the use of a program, students can



‘determlne it's shortcomlngs and successes and assess whetherV.l
or not they think 1t has educatlonal value Hutchlngs et
’al. found that undergraduate students were posrtlvely o
receptlve to learnlng cell and deyelopmental blology us1ngh'
’hypermedla learning materlals.: Hypermedla 1s s1m1lar'to,‘u
multimedia but allows a direct'interactionQWlth theh
information Whlchican be acceSSed quiCkly:and efficiently;l
Of the studentsﬂguestioned,felghty'percentsor_abovevfeltwthe
,hypermedia program‘wasfrelevant to:the course,_efflclent as’
a learning resource, and uould use 1t agaln (Hutchings‘et‘
al, 1994) Responses llke these could p01nt to the‘
rconclus1on that technology 1s capable of fac1lltat1ng
-learnlng., Qulck and eff1c1entyacces51blllty‘of information
is not enough tO'constitute:a successful designfin

educational software.

thotiVationl

Proctor, Weaver,:and‘Cotrellvln theirearticle'on
bentertainmentfin the classroonvsupport'uSing entertainnent
- as a'teaching style; Among otherdarguments,hthey:reference‘
4a.survey in which‘135ostudent5'at a Mfdwestern‘State |
Unlver51ty gave Likert scale responses to statements deallng
with 1nstructlonal entertalnment;v The survey data

“demonstrated clearly that students‘respond posltlvely to



"‘fIncluded in that llst lS

ffentertalnlng 1nstructlon;J‘Proctor goe 0 llSt several

f?entertalnment type alternatlves to standardflectures

”1n1ng audlo and

Htlvlsual 31mulatlons as fo nd.. in, hlgy7tech entertalnment w1thvﬁrfsﬂ

;fleducatlonal appllcatlons

There are those who feel'the classroom 1s a place for fhliﬁ“-»

'stlmulatlng mlnds =i notla‘place forgfun At one tlme thlSute

3fiphllOSOphy wasvapproprlate for the educatlon portlon of qugf

‘:asoc1ety However,‘the present day classroom does.not lend

fltself to thlS school of thought A common problem found 1n;
‘lcontemporary classrooms 1s that of motlvatlng students

' 1wToday s medla saturated students need an alternatlve orﬂw

“addltlonal form of entertalnment to keep thelr 1nterest on :h

V_&'school subjects (Con31der that 1t 1s not necessarlly true

‘v‘;that the term entertalnment must carry w1th 1t non—‘p
.~31ntellectual connotatlons) | Teachers today must compete
v°w1th the entertalnment 1ndustry for the attentlon of thelr'“‘

'“lstudentSamlnds~‘ If a class can be entertalnlng w1thout

| i] sacr1f1c1ng academlc goals, teachers can hold student

‘flnterest,bnurture 1t, peak 1t and stlmulate future growth S

‘7llong after the teacher has been a dlrect 1nfluence 1An?;fff

"a‘aspect of software de31gn that needs to be cons1dered then p~-7

yfls the type or level of entert.;nment used 1n presentlng thefb

ngmaterlal




Crowded Classrodms

Another problem found in todéy’s élassrooms is the
excessiVe student to teaéher ratio. As the‘nﬁmbér of
students attending.higher institutions ¢xpands, the amount-
of work for instructors-increases. McDonough, Sfrivens,‘and
Rada (1994) found that because of claséroom»crowding théré‘
is a increasing interestbamong lécturers,in the'use-of
Compﬁter—based Teachingi(CBT);  CBT isﬂéeen as most heipful_i
in first year collegé Courses7whichroftén have‘a discipliné—
wide agreement on cohtént. Lecturers that use CBT are happy
‘that they chose to do so and many other lectﬁrers, while not

using CBT, think it has value.

Successful Technblogy
Going beyond the néed for'motivation'or class size
reduction, the next stép is tb evaluate whether or not a
particular technology‘is useful.as a,leafniﬁg tool. .Jeremy.

Roschelle (1994) analees John DeweY's'thoughts on

collaborative inquiry learning with reSpect to technologyvin".v

‘the classroom. Roschelle feels there is no question that
technology makes léarningvfﬁn; gives studeﬁts access to more
information,‘ahd enables a more efficient delivery of the.
-resources. Fun, information;'and efficient delivéry arevnot

enough so continuing in Roschelle's perspective of‘Dewéy;

11



"the next step requlres that the student make sense of what

”ctls problematlc whlle Stlll u51ng technology Technology can?“

'expedlte thlS next step by allow1ng the learner £o VleW a,?_tﬁf.f;

T:f‘problem over and over, to probe the 81tuatlon, and test many'fﬂ”

3postulated solutlons . Roschelle descrlbes a. des1rable f“‘“ﬂ

’learnlng experlence knowledge 1s constructed meanlng 1s

'lshared and experlence 1s rendered comprehens1ble (Roschellehhr“"”

H":1994)‘ In the same context, Dewey refers to spec1f1crhé;'““
v’;functlons that Roschelle clalms call forth a: need of
vtechnologlcal support 1n order for the process of 1nqu1ry tog'"
"fextendz contlnuous engagement w1th the problematlc | |
bkpéituatlon,‘focus and context, communlcatlve actlon, Ahdfh
vexperlmental d01ng and und01ng f The two 1deas’are ba51cally"
hthe same. Sufflce to say that constructlon of knowledge 1s,d‘f
:synonymous w1th contlnuous engagement w1th1n the 81tuatlon,tff
‘kfocus, and context The outcome of experlmental d01ng or};:ﬁ:'?
'aundolng,'ln an educatlonal settlng, should be equlvalent to;ﬁpf

:comprehen51ble experlence Shared meanlng 1s synonymous

warth5commun1catlve,ac ;on.mfﬁv“”f

Creat1v1ty

Technology can play an extremely 1mportant role beyOndiQ:,;‘,

;7what 1s common Accordlng to Maureen Smlth (1996)

fcomputers 1n the classroom are becomlng tools for'@_:




iistudents to experlment 1n new ways”?vTechnolooy accelerates
wv?;the creat1Ve process by allow1ng mlstakes and changes whlch
rfﬁcan‘relleve students of 1nh1b1tlons | ThlS can: promote rlsk H'p

}ftaklng,'1nqulslt1veness, and problem solv1ng

Classroom technology'mlght benef’;;

fsi{became cogiffant of the needs 1n educatlonal settlngs and soffff?i

'ngve teacher5‘: i' ofﬁsoftware,that_promoteﬁaﬁ-,*

| inguiry in the studemt,

Imaglnatlon

Imaglnatlon can be the greatest tool 1n problem

,m@solv1ng It allows one to explore beyond_prescrlbed

3]1boundar1es and venture 1nto the world of alternatlve
' olutlons and p0551b111t1es _ If we expect thlS of our. o

'Wstudents they learn hlgher levels of thlnklng The French

v'ﬂ;phllosopher Joubert summarlzed th 'npture of 1mag1natlon?*='

f5best-‘He who has 1mag1nat on w1thout learnlng has w1ngs but

vﬁfno feet’f(clted 1n Ro:”h "22)V To use’ 1mag1natlon to o v

‘l_fwsolvefproblem '1nvolve_pu,mmo 1ng up facts, 1mages,

'h”analogles,hand metaphors to predlct solutlons to a problem
"vV{r81mple technologlcal dev1ces can be used to createiv
"“ficonstructlve cognltlve confllct and prov1de structure forfrﬁ

T imag-lnat;onv ‘_('Dor;n.e'r_ ',an_ld; KQW,alr‘S_kl_l992i): Iaf»;“‘co-mpl_lteru; "v-:'; -

}f software authors'}f_7f”'v


http:inquiry.in

programs can draw a user‘into’searching for alternative
solutions and possibilities,' coghitive grOWth occurs and
teChnlegy can be labeléd as a succesSful.tool in the

classroom.

Linterest

The entgrtainment industry has long been‘éuccessful,in
“ the creative arts atvcapturing thé attention of it’s schéol
'ﬁége aﬁdience.‘ Perhaps there is sbmething to be’learnéd by
_theirvsucéessf 'Invan editorial in Technical HoriZons in
’ Educatién Journél, Dr. Sylvia‘Charp‘(i996)'States that
» Ihtéractive Multiﬁedia SOftware,is‘capturing the student’s
'attéhtién,-arousinghcuridéity,_stimulating creativity,
encouraging'criticél thinking and fostering interaction.:
Interactive Muifimedia is augménting traditional lectures
and labofat@ry.preSéntations,rprovidiqé mbre ihteresting‘and
innovatiﬁe matérial to‘the.étudent,,fMultimedia softwarev
’-_sucéeéds in drawing on thé“entértainment induStry's idéas
_‘and sﬂcceéses‘iﬁ captufingvStﬁdent’s,attenfipn,and thus
‘gives educatbré theHopportUnifyv£o chéiiéhge minds;

Techﬁoldgy”and sofﬁwaré:tOgethér.hé%é{ﬁhlimited‘
potential as;an édﬁcational tdél:‘ Fof é start; they cani
brovide‘éntefﬁainﬁent énd mbtivation; étimﬁiéte¢¢£eétivity o

~and imagination and hélp in'overCrowded>classes.r:While o

14



.technology can be effeétivebin_the claésroom,’chénges to
help it do so must occur at other levels.
Technology in the Curriculum

When educational reform-is mentioned, ideas related to
it include students léarning to solve problems, students
being actively involved in learning as opposed to being
observeré, and the idea that the use of hands is
interdependent with using‘thé mind. Joseph McCade (1995)
feels that teéhnology educators should use their unique
position as hands-on, miﬁds—On mentors to help studénts
discover and develop their unique combination of
intelligences, emphasizing a more holistic view of both
assesément énd context for learning. This is easy to
suggest but the solutions and implementing‘those-solutions
is not easy. Using the appropriate educational software is
the first step but it can be taken fﬁrther. These kinds of
changés can be brought about at a curricﬁlum level.

Traditional curriculum does not always meet the needé
of students. At Community Highchhool in ‘Ann Arbor,
Michigan, problems with traditional curriculum ied to the
creation of Foundations bf Science (FO0S), an integrated
science curriculum combining earth science, chemistry and

biology into a project-based, three year course using

15



'“ftechnology as’ the support for the new currlculum What was,eﬁf

n“‘needed was somethlng that would encourage students to thlnk~f°**’

w-~:-for themselves and foster thelr ablllty to communlcate

d*flldeas *Prlor and Soloway*(l996) clalm that 1f students arefitni

‘the ones who are talklng, wrltlng,.eXplorlng,'evaluatlng,;.

| ”:iand maklng dec1s1ons:(act1ng llke sc1ent1sts) they w1ll

f;clalm ownershlp of the materlal}and galn a genulne
wfunderstandlng and thus apply the concepts to thelr llves
‘,However, w1thout the resources and tralnlng, students w1lli
",not be able to perform these tasks Sltuatlons llke these EX
.w‘lS where technology becomes useful | | i

| Technology allows students to master the methods by

fpermlttlng students to seek answers for themselves 1nstead

yﬂhlof relylng upon the teacher Through technology, resourceSf,”f,"

can be 51mulated software can act as a gulde, and students'

7gcan explore, wrlte, evaluate and make dec151ons ' Learnlng:¢,hv

o now has become part of the process rather than the goal
Some software programs w1ll be more conduc1ve to the
; process of currlculum 1ntegratlon than others Carlson,;,l'

ilyHltzfelder and Redmon (1996) found that when 1ntegrat1ng

"1jsoftware 1nto the currlculum, the program Authorlng Tool

:“fallows teachers to create lessons that are approprlate to

>5the1r student’s ablllty level capture student 1nterest or’

' accommodate 81tuatlonal requlrements and, foster o




,kaprproprlateness, en”‘

Atdfare a9 through 14 grade currif_f“

gllnd1v1duallty and creatlv“ y for both tudents and teachers fi_l.vw

rtalnlng,‘andfs 1mu”at1on;ofm~~

l:creat1v1ty, these‘are‘the;quallties_thaffdfffim

"5be advantageous 1n blendlng technology 1nto the classroom

As an example,fstate of the,art 1mages can helpfteach;v

:‘blology Hands on Image ProceSSlngg(HIP) Blology I andeI

'1n Wthh studentsfj;l

d»*fanalyze dlgltal 1mages to learn blology concepts

"'Measurements and gatherlng of actualfdata through the

computer fac1lltate understandlng of the proce581ng and

solv1ng of real world problemsi(Center for Image Proce331ngff3‘

:'fﬁln Educatlon,_ 1996) Lessons 1nclude comparlng x rays of

'db’fhands, hooves,.paws, and w1ngs to understand evolutlon

'j As another example, Texas Learnlng Group ln Austln

”‘Texas has developed a’ multlmedla program that helps students* o

yfmake the connectlon between currlculum and real world
7 T‘experlence The program promotes crltlcal thlnklng and
fpproblem solv1ng by us1ng real world scenarlos on whlch H

'hstudents explore env1ronmental pollutlon and health related ‘”

f 1ssues Judy LeM01ne, a teacher at O'fHenry Mlddle School

;ln Austln ISD says “Thls 1s the closest thlng to the way I

;llke to teach that I have ever found y It actually takes Q?'ﬂij o

ifwhat you want the student to learn and has them apply 1t,,

7,not just memorlze 1nformatlon The 1nteract1ve currlculum

o



alléws them:tbigét;enéugh'infbrmatioh>to maké:wise
 ‘decisioné”"(Unknown,‘1996).”‘

Onée we are cbnvinced that bomputers in é classroom are
benefiéial to the eduéatioﬁal ?roceés; the.hext step is to .
deéide what the best circﬁmstances‘are.with’réspect to

. software.

Instructional Design Goals aﬁd Techndlogy

'Barbara Seels (1993) authored an iﬁtfoduction for a
mééazinevdevoted tévinstfuCtional design (ID). Her concern
centered around idéas fundamental‘tofinstrﬁctionél design.
She questioned philoSophical viewpdints,.prdblems with
fundamentél épproéchéé, criteria for alternate approaéhes,
_fundamentals thaf should’be accepted or rejected, andvthe
implications of chahges in ID fundamentals. Seels concluded
with two ideas. First, thé&lfhe fundamentéls of ID must
expand (althdﬁgh éXpertS diéégfée on'what fhe changes should:
be) and become more‘oﬁén. >Se¢ond, the basics of‘traditionai
instructional Syétems desién must be'rétained.i

| Rita'Ricﬂey(1993), iﬁ the‘same magazine, claims that
ID'theory;haé:évolvéd due to:the influence bfvvalues,
‘philosophy; réseafch, and‘?ractitioher'experience and Nnow ié
beginnihgatb refléct-thé same édcietal‘changes.that

influence ID practice.
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1992) . Educational‘goéis are a vast and complicated‘topic
~with differént definitiéns fof‘any society or'indiVidual'
definingvthem. In most:aﬁy situatioﬁ‘though, eduCational
gdals should be desighed to develop inteliectﬁal skills in
the student that.shape the student and sdéiety toward
' virtuous and worthy ends. | |

Instructional design.most often:occursvat'a‘single
course level and ﬁot as a broad,bcomprehensive definition.
The aSsumptionvbeihg méde that thé larger definition is
defined as a complete'eduéational outcome for a particular
institution. The'individﬁal goals combining to form the
whole. The learﬁing Qf intellectual skills is influenced by
the retrieval of other intellectual skills that are
prerequisite, simple skills or the actual components of the
skill to be newly learned. Prior learning then is
tantamount tQ an'educatiohél foundation. The greéter the
foundation, the greater the learning potential. EXpectations
of college students can be related to all learning that has
take place. For intellectual skills, the most direct effect
of prior learning is through the retfieval of other
intellectual skills that are prerequisite components (Gagne,
- Briggs, Wagner} 19925. What the learner brings to an
educational setting will effect what is to be learned. And

with each successive year of education, the learner will
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":fhbrlng more prlor learnlng and thus:

B oﬂlnformatlon takes placeitwrougha

“ffthrough here 1s that students shou>

’“iw‘appllcatlons 1n[r7}¥f

4flRosensh1ne (1995)u1s~concernedfwtvﬁfhow to help students

’fidevelop well connected bodles of kno_

edge Rosenshlne ow

"fnﬂclalms the solutlon is to pro 1de extensive readlng from a

testlng and 55;

“5'var1ety of materlals, frequent rev1ew,

'75dlscuss1on and appllcatlon acthltles

'fiand contrastlng,kand draw1ng connectlons “What shows

fb“glven actlv1t1es

Cithat requlre 1nformatlon proce831ngv nd appllcatlon

Vi_ﬂ;Fletcher Fllnn and Gravatt (1995) suggest that the way to dovﬂfc'

yithls 1s w1th computer a581sted 1nstructlon (CAI) ? They say ca

7i;CAI prov1des not only the presentatlon'
grequlrlng ], ~ed ‘tlve reasonlng but

‘inlmmedlate feedback and”self e‘alua 'anwel;,asaff"”'M

 opportinities: for dollaborative learAtag bh small Groupss i

T hnlcal“theracy

H:[fTechnolog

‘tool that has many

-v1ronment

‘ ;ieasy task to 1ntegratevtechnolog

,Processlng=ofﬁnew9}ji'"”'

ehearsal 1reView,‘compar1ngvg‘uv

ff”reallstlc problems;f'"“i

'JIt 1s not an 7};“3 .

3;ntoﬁthe;curr1culumvorjyggtf”"”



classroom but there ére many reasons for doing so. If not
for the purposes-of teaching any of the disciplinésf
motivating students to learn, helping in crowded classrooms,
or stimulating créativity, technology should be integrated
for the sake of fechniéal‘literacy. In an article published
by the New York State Technology Education,Association,
Thomas Liao (1994) comments on technical litéracy. “We must
all become more technologically literaté so that we can make
more informed decisions about personal.choices as well as
societal choices.b And if our‘democratic society is to
thrive in an increasingly compétitive global economy, we
must use technology more intelligentlyl In order to be a
succeésfﬁl contributihé-member of chiety, students of today
will need to learn how to use the new information and
communidation tools to solve problems, make more informed
decisions, and to beimore productivei If they use these new

mind tools well,'a more fulfilling life will be realized”.
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CHAPTER THREE'f{“Q;fff:” i

';LOBJECTIVES

‘ Of the learnlng resources mentloned above, thls prOJectﬂ

“w_tw1ll be de51gned as an‘informatlon bank It w1ll be a datavff

‘fCD ROM on creatures found among the Carlbbean reefs Of theJV“

'quualltles deSlrable in: educatlonal software, thlS prOJect

ffw1ll concentrate on maklng the 1nformatlon avallable 1n aiff“”

'”7fifformat that stresses ease of use vditi

Jia new user w1ll be able to nav1gate,bhrough the materlal

f;ﬁQWlth a mlnlmum o‘

xﬁ;aplece of software that mostfanyone can use competently to
hﬁfextract a varlety of data and data types
'L‘The completed prOJect w1ll not be a full scale Ver31on fh

Zgof what is 1ntended

'%Qidetall and prec151on,.

:bffwaUldf“Wlth Qh nly dlfference belng llmlted data ];in{}r.“

'“5fﬂﬂdeSlgn1ng

*prOJect the”follow1ngﬁrtems w1ll be ffﬂf’

vfﬁcons1deredsw_The 1ntended_

“vacontent*'evel, data presentatlon,'

* aesthet ics of '

ffll be expected that bd:ﬂd

1nstruction The end goal is to have a‘bf=~"'b

:appearance,;-ﬁf‘”

dlence,‘lnstructlonal objectlve,“’“'



CHAPTER FbUR " |
PROJECT DESIGN AND DEVELOPMENT_
| " User

The intendéd users afe students at the lower secondary
level. ‘SpecifiCally, science students withbinterests in the
zooiogical, oceanographic, and perhéps'biblogical_fields of
vstudy are targeted; Another branch\df'uSers might be
recréational scuba divers.  The user‘will bejexpected to be
self mbtivated in the deéiré to access‘thé information. It
will be expected thét the usér'will'havé at least a minimum
ofvprevious computer experience. This would includei
knowledge of mouse movement and mousebc1icking will be
eﬁpected as well as familiarity with some common software

terms such as back, forward, open, and close.

Instructional Objective
The instructional objective'ihtéﬁded-is an information
bank or reference tool status. Thé,software Will'not be
intended to teach butvto act as a information archive.
Various'levelé of data such as pictures, text, and drawings:

will be accessible depending upon the desired information.
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Content Level
Content level will vary ffom photographs. of individual
species in their natural habitat to textual information on
the species to diagrams of internal structure. vThe level of
textuai information will be directed for secondary school
students. Text will include classification status such as
genus, species. Hébitatj behaviQr, and‘reaction to -divers

will be included as available.

Interface Design
Interface design will follow commonly found format
which‘uses a Graphical User Interface ér}GUI (pronounced
gooey) . Labeled buttons will allow the user to navigate and

access various levels. These buttons will represent the

o

4,73t

most common of devices such as open, close, exit,'géck, and
| forward. Travel throughout the program will be Strictly by
the choice of the user. For example, if the user desires
information about the habitét oﬁ a particular species, that
?artiof the program is directly accessible from a main menu.
If from there, internal organ structure ié_needed, one click
 of a button produces the data. Navigation’will start as
though from the center hub of a whéel froﬁ'which all points

are accessible.
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| 'fgtool The ablllty to make

lﬁaﬁfindividual‘Creatures'

vware of thelr p051tlon or

’q,upon audlo clues to rema

‘,)fdestlnatlon

’fglves 1nteract1ve» ff” ’7s power as. ‘an educatlonal“ff

'h01ces to move to any area ofj75"r

bfthe program can be motlvavlng;and satlsfylng 1n 1tself

NUcHowever, havlng:too many ho ces»to'get anywhere 1n the

Tnprogram can be confu31ng3and a hlndrance i A flne llne must;

'olbe dlscovered and held to The maln Eenus‘w1ll be located f*ff;gh;iz

Travel along the spoke ouﬂward w1ll '

_ and habitat and behavior will be available through using the




\“mOUSe to‘scroll down a window. ‘Finally,’internal orgéﬁs and
bone graphics will be’avaiiablé.

| In a classroom setting,va teacher ﬁeeds time‘to teach
ébove all else. An effiéiént classroom has sfudents being
self motivated to leérn oh»theirgown and the»teacher‘acting
~as a facilitator. This:projebt hopes td provide’an
educétional tool thét‘students‘can‘uSe without needing to be
taught how to use. ‘A desired oﬁtcbmé is to create a tool
that teachers find desifable to use as it creates less wofk
for them and stimulates passionvfdr the material in the

student.

Formative Evaiuation

The intent of thé éoftware program was to have a piece
of educational software that could be used'Competently and
without instruction by most aﬁyéné, even those with very
limited Computer experience. ‘Tbvdetermine if thé prograﬁ
could be used instindtﬁally.énd pfoficiently, 151 gighth
grade students navigated‘through the program and explored it-
without.being givéh operating instructidns or a
predetermined intention. These were male and female
students at the end of a one semester keyboarding class.
The school resides ip a Sméll middle class community and

draws more than half it’s population from a working class
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éomﬁunity{ After}ten to'fifteenfmihutes_of delving ihtd,‘
expldring, and manéuvering'fhrouﬁh thébprogram,bthevstudents
were askéd to circle tﬂéir respbnées to ten questions on al
tO‘S Likert-scale. 'A.reéponse of 1 represénted‘a strdng'
-heQative orvlbw and:aCS répreéénted a strOng positivefér:
high. An‘answef of Unknown-Waé inéiudéd éé,an option for
each question. | | |

The‘questionnaire or evalﬁatioh;'waé designed'to elicit
:informatioﬁ aboﬁfjwhethef or not thérstudentsifelt4 |
comfortablé and competént at navigating through the program.
The ten questions thevstudents answered are as follows.

| 1. Réte your Coﬁpﬁter experiéncé;_ |

2, Did you find the program}easy‘to useél

3. Did'you find the buttons easy ﬁo understand?

4. Did the buttonS‘do what YOu expected them to do?

5. Did you find it easy to mbve through the program?
6. 'Waé the purpoSe §f the‘progrém‘cléar'fo you-?
7. Did’the\métériél:seem appropriaté‘for middie school
-Studeﬁts?
8. ,Werélthe sounds and music helpful in moving through
the pfogrém? o
-9;» Wasathe‘typé'of font easy to read?
10. Woﬁld you récommendqfhis program'to your‘Science'

teacher for use in your class?
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“Two optional questions for‘wrrtten response followed these
ten inquiring if the student feltfthat;any chaugespshould be
made to the program or ifethe studeht hao,auy commentsvthey
wished to make. ‘ |

of all,ten questiohs, respOHSes WereemoSt variedvon
question one, computer experienCe;';éercentages for each
possible response are listed belom:jhl *

";#1'Responses

LOW . HIGH UNKNOWN
4
35% . 2

do |

2 3 5
3 31 0

o°

1 1

o©
oo

0

oo

» Itvappears that afteruone semester of a keyboardlng class
‘and any other prev1ous encounters w1th computers,'all but 14v
| percent of the students felt they had at least a medium
amount of computer experlence
Responses to question two on the program s ease of use

was much more-definitive'in it's orientation towards the

high end.
| C#2 Respomsesbv
'39@‘ o  HIGH | UNKNOWN
1 2 3 4 5 |
0% 3% By 139 79% 0%

It might be expected that if any students were going to have
problems with operating the program,'it would”be the 14

percent from above with minimum computer experience. Only 3
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percent of the totél pOpuiation felt they had considerable
problems using‘the proéram? - |
%he program;s bﬁttons wére‘eaSy,tovunderstand by a
great majority of students. This Should,be»expected.
considering the resﬁlts from question number two above. The
results for queétion threebclosely resemble_question tWé.
#3 Responses |

LOW - - , HIGH - UNKNOWN

oo |
o0 N
00 |

3 1 5 9 8

oo

1

o0 W

E}
1

oo

Question four queried about the expectations of what‘ab

button would do.  Results here began to vary a small amount.
#4 Responses

LOW HIGH .. UNKNOWN

5

61

o0 |k

o0 [N

4
1

9 4 1

oo

3
0 1

oP
oP

5

oe

Somé students appéar to be éonfused aboufvthe fuﬁction of a
Button. However; therevmighf be an explanation for this.
Remember, the program the students évaluatéd was not a
completed version. The_formét of the program was present in
it’s entirety but the data for all creatures was not. Index
séreens for pictures and text list over one hundred possible
creatures to select from. Creatures thatvéﬁrrently have
pictﬁres and text available (pink colored buttons) only

numbered seven. Buttons that were not represented with
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!elther type of data (yellow colored buttons)‘sentbthe”uSerffv~'“

“'}.to a screen that sald lt was under constructlon when the i

_button was selected, then the user was returned to the 1ndexp?‘“

of or1g1n ‘ ThlS confu51on about the completeness of the,j
.'3program mlght account for the sllghtly scattered results at _?l
;hthe low end of thls questlon 'blf

Questlon flve Wthh asks about ease of mov1ng through

, fagthe program, shows a- 31mllar though weaker scatterlng at thedf"

hilow end but thlS but lacks any 1mpact 1n the results
‘ #5 Responsesi

Low . HIGH = UNKNOWN

00 k-

5
78

.00

oo

o W

ZW [N
S

3 9 2
m,Over three quarters of the students polled answered a 4 or-

:fQSQ, These students felt 1t was very easy to nav1gate through'

'vthe materlal- The small percent that felt otherw1se mlght

”‘ifall 1nto the same category as explalned above A button 'f
. 01ng to an- under constructlon statement rather than to a
"plcture or-data on»a'creature,imlght be construed as.an

h’unexpected reactlon tova button
| The purpose of the program was not clear to more

students than expected Although 16 percent 1s not a great.

:amount to have c1rcle a.l or 2 for thlS questlon,_lt,ls.o

”enough to 1nd1cate a short comlng of some klnd

"ff3ll f'


http:da.ta/.pn

#6 Responses

- LOW E : | | HIGH - UNKNOWN

1 2 3 4 S
11% 5% 9% 17% 54% 4%

Unfamiliarity with this type of program might be an
explanation but the data does not necessarily bear this out.
Of the students that gave this question a 1l or 2,‘58 percent
labeled their experience level with a 3 or 2. The other‘42
percent gaﬁe a 4 in experience. Not greatly conclusive data
if low experience i1s held on par with program unfamiiiarity.
Question seven dealt with material appropriateness for
the middle school level. Juét over three quarters gave a 4

or 5 and so were satisfied with the material for their

level.
#7 Responses
LOW | .~ HIGH - UNKNOWN
1 2 3 4 5
6% 5% 7% 10% 67% 4%

Students recognizing material as being appropriéte for a
grade level indicates that an understanding of the program
occurred in these sfﬁdents. To be able to see an
application of material (appropriateness), comprehension
(understanding) of the material must be present. Three

quarters of the students or those answering a 4 or 5°
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understood the material well enough to recognize the
application.

Audio clues given throughout‘theAprogram were seen as
helpful to many but the lower end of possible responses has
its higneet numbets yet.

48 Responses

LOwW _ HIGH UNKNOWN

1
6

oo N

3 4 2 |
1 3 1 1 4

oe

5 1 1

o©
o©

5

oe
oo

Many of us use combinations of methods or strategies to_
learn. That is, not only do we learn by reading about
something, but learning is accentuated or enhanced when
‘reading is accompanied‘by sometning else such as with a
- hands-on experience or associated with an event. There must
be_those who do not depend upon audio sources to aeeist inb
mastering material. .Individual likes and‘dislikes for
styles of music vary}as well. MusiC“telative’to the West
Indies‘was used in'the\programi -Not all paiates afe
receptiﬁe to this kind ofimneio. .This'might account for
some of the lower responees to question:number eight.
”-Responses wete ainost oﬁerwhelming to question nine in.
favor_of the’legibility:oﬁithe-fOntvStyle used. It would be
v’a fatal mistakelto’use anfillegible font in any kind of

program.

33



#9 ReSpohses

LOW o HIGH =~ UNKNOWN
1 2 3 4 5
1% 2% 0% 5% 90% 1%

Question“teh askS if students wouid réchménd thé
program to their scienée teachefQ' Threejquarters said they
- would recommend it by answeriﬁg a.4 or;5.j The surprise hére
ié the number>ofvuhknowns.and low end}scorés.3 Perhaps this
~1s a result of the studénts who Were not5sure3of‘the

programs purpose.

Responses
LOW e HIGH UNKNOWN
1 2 3 4 5
8% 3% 6% 12% - 63% 8%

The most common change that students requested in the
optional section at the end of the evalﬁatioh was to see the
project completed. The desire to see more pictures and data
of créatureé was a common statement. 'Anothér popular
requést waS‘fo sée.videb clipé of thé creatures in their
natural environmeﬁt. This solicitation emphasizes the
expectétions studehtsvhave‘come to develop within the realm
of multimedia and the significantkand pbWerful rolé

multimedia can play in capturing attention.
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Effectlveness and Inflrmltles

If the evaluatlon data 1s looked at‘as a whole, 1t

B appears that the software has achleved th;fde51red purpose

'let least three quarters of the students felt that buttons

'f‘were obv1ous 1n thelr 1ntent,»nav1gat1ng through thesprogramﬂ‘?t
*V:fwas easyfbthe purpose of the program was clear,;thegmaterralb“
:fkwasdapproprlate;’and felt 1t would be worthwhlle o
orecommendlng 1t to thelr sc1ence teacher for classroom use
l'eStudents w1th varlous leyels‘of experlence were able to use
;sthe program w1th prof1c1ency,.w1thout flrst belng taught f},
ufhow.lehe program has the ablllty to become a tool teachersv?fx
mf;can depend on to perform 1t’s functlon w1thout belng a Q,frij]
. iburden by requlrlng tlme to teach‘how to use 1t jinfadffa;j;"
g‘classroom, thlS 1s a tlme‘saverrfor teachers A‘teacher canit

| glve an as31gnment w1thout hav1ng to worry about extra 7s]f7;fl

L ’preparatlon 7 leen a task to obtaln certaln 1nformatlon, B

hi*[yspec1f1c tastes Sound .espec1ally mu31c, 1s an 1ntegral

'ffpart of multlmedla and many programs rely heav1ly upon 1t

&most any student could fea31bly maneuver‘through the program;:_Vr
fhand return w1th the correct data
Not all students found the audlble clues helpful heff;ff:f.

fch01ce of mus1c mlght of been offen51ve to some w1th

'g"[The optlon of no mu51c at all 1s unacceptable SO : thls should-ri”

dnot be con51dered as an alternatlve ':Afone—slze~f;tsfallug'”""'
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program is an unrealistic expectation but still a worthwhile

goal.

Proposals for~Vérsion 2
One iast item mentioned by a few students in the

optional portion of the evaluation was to have the program
speak to them. Perhaps rather than associating audible
clues such as noises with movement thrdugh the program, it
_might work.better to have a desired destinatioﬁ or present
location communicated through spoken word.

| It was suggested previously thét some users might be
put off by the music used in.the}program. It would be an |
easy task to prepare an option that would allow the user to
select a music style from geveral choices. After the
opening screen, a preferences page could be displayed that
would allow fhe‘user to create a personalized version of the
program. Choices could include laﬁguage, music, color
schemes, and animal kingdom. Adding video.clips would be
strong enhancement of the program. While it would not be
hard to incorporate the video portions, acquiring them could
be.

Most any subjeét or discipline.éan be inébrpérated‘into

the format this ergram used. .The key is simplicity. When

a program tries to incorporate extensive amounts of
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information or to cover all the bases, it begiﬁs to grow in
Complexity and so must the user. Téachers cannot base their
lessons én the assumption‘that all students aré at the same
levei of readineés or Complexify. Software programs that
empower most any user with the abilityvto extract
information should be é required item in today's technology

rich classroom.
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