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Writing by Talking to the Computer:
Experiences, Ideas and Questions

Colin J, Laine
Michele Breen

Abstract: This paper discusses the observations and implications of using speech-
recognition access to computers. The authors used themselves as subjects in this

initial exploration using VoiceType2. What they learned about the system was used
in the training program they have initiated with dysfunctional adults. Observations

from clients are reported. The paper suggests that such access may change the way
we will write in the future. It also provides impressions for thoughts on ways in which
we shall have to modify writing instruction for dysfunctional adults. Enhancements
to such systems are portrayed concerning environments that may be disabling.

Resume: Ce document formule des observations relativement a l'utilasation de
systemes a reconnaissance vocale comme voles d'acces a l'ordinateur et en
examine les incidences eventuelles. Les auteurs servent de cobayes pour cette
prem iere experimentation du systeme Voice Jype2, dont ils ont applique par la suite
les resultats a un programme de formation concu a l'intention d'adultes
dysfonctionnels. Les observations de clients y son) egalement consignees. Cette
etude laisse entendre que l'acces vocal a l'ordinateur pourrait bien changer
completement nos fagons d'ecrire. Elle lance egalement des pistes de reflexion sur
les nouvelles voles que Ton pourrait eventuellement suivre pour I'enseignement de
I'ecriture aux adultes dysfonctionnels. Les auteurs decrivent certainesamelioraitons
qu'il serait possible d'apporter a ce genre de systemes en fonctlon
d'environnements presentant des handicaps.

Adaptivevocabulary systems allow the user to access acomputer by talking
to it directly: thus bypassing the keyboard and ‘writing® without the use of the
hands. Itisdifferent from any method of writingthat | haveever used. "Writing"
isnot exactly theword that comestomind. Itfeesnothinglikel wastaught about
the act of writing. This article is being composed by talking to the computer.
What you arereadingisaresult of thisinteraction. Thereisno pencil tosharpen,
no pentodipinaninkwell, nor any worry about maintai ningaconsistent cursive
dant. Therewill besomecheatingasnot all the specidised keystrokes havebeen
masteredyet. Haveyou noticed thedifference? Apart from thosefew keystrokes,
"what | sy iswhat you get." It seemsalittle futuristic at times.

Showslike Star Trek have characterssaying "...Computer!..." weekly. Itis
fiction; butisit all fantasy? Just how far away are"dar dates' ? Picard and his
crew might look back at us here in 1993 and smileat our crudetechnology. They
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would dso observe that we have defined and st up structures and models that

arelittledifferent to those on the "Enterprisg”. Many technical features we see

in films such as Star Trek are dready here. By comparison, we see young
children's attempts with language as crude; but we know that by the time they

are five, mogt have a 5,000+ word vocabulary, with our complex language
structures and modelsaready in place. There aresignificant parallelsbetween
the wayswe learn language and the computer's learning to recognise speech.

Language & Learning

We converse in language that increasingly contains acronyms that have
become nouns: abstractionsthat are made concrete by the contextsin which they
areused. Second, we have expanded how we reach, analyze and distribute our
knowledge. Usingthecomputer intheseprocessesischanginghowwelearn, how
we work, and how we communicate. Many learners (both children and adults)
continueto grapple with understanding the essentials of communication. There
areotherswho, because of disease (e.g., Multiple Sclerosis) orinjury, look for hope
in technology; yet many find that same technology and rehabilitation frustrating.
They have active mindsin distorted bodies, yet the technology that they need to
use in the workplace often presents barriers, rather than access.

The dysfunctional and non-literate adults with whom we work rely on afew
abilitiesthat arerelatively strong. Mogt of thesestrengthsare used very littlein
thetraditional learning of scribal skills. Theseadultsaremorecompetentinoral
languagethaninvisual language (Laine & Geddis, 1992). Our studiesshow that
these clients are continually frustrated with visualy-based learning and make
dow progress where the sole or primary form of instruction is visual. Conse
quently, they have problems maintaining their high initial motivation. The
abilitiesthey areexpectedto usein dassfocusonmemory, onbeingsystematicand
on using symboliccontent. Yetwefound their strengthsto bein semantic content,
evaluation, and using relations (anal ogies) to solve problems.

Our clients voiced their frustrations at the complexities of much of the
‘accessible technology. Software that was designed to assst often had features
(likevery limited time delay) that caused observable frustration in clients with
disabilities There were many questions related to language levds in manuals
and errors due to spagticity. A variety of assigtive devices were tried out with
severa exceptional adult colleagues. Mogt of them were frustrated by the
physical rules and limitations demanded by traditional keyboard access to a
computer. However, amost positivewriting accessfeaturesfor those colleegues
with disabilities was wordprediction. The discussions concerning this assgive
featurefocussed on the separation of the mechanicsfrom the semanticsof writing.
Intothiscontext wasraised the potential for adaptivevocabulary systems (voice-
activation and speech recognition) to access information and technology.

For adaptive vocabluary systems to work well, the user is presented with
possible word options as responses to the gpeech sound the computer receives
from the user. The more familiar the computer becomes with the user, the more
efficient it becomes in offering the 'most correct’ option first. This process
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paralleed the ‘word prediction’ feature that was a key facilitator to non-literate
adults composing (Laine, 1989; Laine & Geddis, 1992). Speech-recognition
technology isavery recent innovation and theliteraturerel ating thetechnology's
application is small.

Extant Literature

Thereisagreat dea of technical literature on the subject of how computers
recognise speech sounds. It helped but wefound most of it unintelligible! Little
empirical work has been completed relating the interaction between speech-
recognition technology and the user, its uses in learning, or its impact on
independence and productivity. There is more relating voice-activated devices
than speech-recognition. Only onearticle considersthetopic of disabled persons
independence through voice-activation (Brown & Cavalier, 1992). One article
discussesvoi ce-activated vocabul ary trainingwith very youngchildren (Kantrov,
1990). One describes using speech to simulate patient/doctor discussion in
medical practice (Wilson, 1991) and onedescribes using voice-activated informa-
tion-retrieval systemsin libraries (Peters, 1989). Higgins & Raskind (in press)
describe the use of gpeech recognition as a tool to help the writing skills of
postsecondary studentswith learning disabilities. Much of the extant literature
is based on assumption, and mostly produced by vendors. The contents of
magazine articles that imply the value of gpeech recognition are based more on
supposition rather than on empirical testing.

The best way to determine the accessibility and characteristics of goeech
recognition wasto usetheresearch team asguinea-pigs. Extensivenotesformed
the basis for research questions. After four months trial using VoiceType2, the
team raised severa ideas, questions and pathsfor potential investigation. One
idea — training and productivity of Employment Equity participants — is
underway.

Technical Aspects
Before assessing writing by voice, it is important to review some technical

agpects of gpeech recognition.

1 What is an adaptive vocabulary system?

There are two leves of an adaptive vocabulary system. A computer can be
started by sounds (voice activated) and through acomputer, one can send preset
commands to activate other equipment. These do not necessarily have to be
goeech sounds. Speech isadifferent matter. Recogni zing soeech requires sounds
be directly associated with a predictable language pattern. The computer then
isnot just changing switchesthroughasingleutterance. It providestheuser with
feedback inthe samelanguage form that one usesto compose. Evena'grunt’ can
be associated with developing a word, or an idea - providing it is a consistent
grunt. A single consistent utterance also can access particular system com-
mands, parts or whole forms, letters, or papers.  These commands are called
'macros and can save a user with adisability significant time and energy.
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2. How does the computer recognize speech or particular voices?

Speech-recognition systems like Dragon Dictate or VoiceType come with a
base 'Vocabulary" of words and commands. The user repeats each word or
command three to ten times into a microphone linked to the memory of the
computer. The program digitises the phonetic presentation of a word, then
compresses and storesthe average of each word's repetitions as amathematical
code. VoiceType can combine these algorithms by sets of two (bigrams) and three
(trigrams) embedded in its memory. They alow the program to recognize often-
repeated patterns of digits so that it can begin the prediction process. Whereas
voice-activated systems are multi-user, current speech-recognition sysems are
'speaker adaptive' or speaker-dependent.  This means that the program can
recognise only one user at atime. Each user has apersonal voice-file (about 2 Mb
of memory) that hasto be loaded before the computer will recognise the speaker.
Each timeweswitch between users, the current user exits, savinghisor her voice-
file, and the next user loads the name of his or her voice-file. It doesnot present
aproblem asthere are only two users here, but as we accommodate more users,
the system may become more cumbersome. This could be problematic in an office
or classroom but withinayear or 90, thisfeatureshould change as programsable
to adapt to multi-users become available.

3. How does one begin to use a speech recognition sysem?

Initially, onereadsin thewordssupplied in the basevocabul ary while using
thetutorial. It cantakeabout ninety minutesfor VoiceTypeto digitise and store
the phonetic patterns. As the program is used, some patterns are repesated
frequently. Forexample, "nice’ (NAY S)and"ly" (L1Y)inthebasedictionary are
joinedas(user-def medbigram)"nicely" (NAY SLI1Y). Themoreoftenthispattern
is spoken, the more ‘fixed' the bigram becomes in the computer's prediction
program. The more fixed it becomes, the more accurate the response to our
speech.

4. How isthe program set up?

Any system has certain basic needs. For example, VoiceTypewill run ona 386
MS-DOS computer but will run more efficiently on a 486 computer with a clock
goeed of at least 25M Hz. It requiresaminimum of DOS 5.0 and 8Mb of memory.
Each user's voice files will take up 1.8Mb of space. (We found it very useful to
backup our voicefiles on separate disks). The computer will aso need an Audio
CaptureandPlayback A daptorcard. The systern comeswith itsown softwareand
amicrophonethat connectsto the M-ACPA card. VoiceType canbe st upinthe
base directory or within an application. When st up in the base directory, the
computer becomes essentialy "hands-free" and the microphone isactive from the
start. Bysaying". . . voiceconsole. . ."allaspectsofthecomputercanbeactivated
vocaly. The keyboard isaso continually active, S0 one can move between each
formofinput. Thesysem tested iscompatiblewith severa programs (e.g., dBase
IV, Displaywrite 5, Lotus 1-2-3 V2.2, Microsoft Word 5.0, Wordperfect 5.1,
Multimate V4, Wordstar 2000+ V 3.5). Voice commands (macros) are built into
VoiceType to perform most of the basic functions offered by these applications.
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5. How doesit relateto our popul ation?

Wehavefoundthat theway inwhich theprogram recognises oeech matches
closdly the ability profile we found in the non-literate adult population. The
program makes andogies (RELATIONS) in the digitised speech to predict
systematically thewordsbeing dictated (SYSTEMS). Theprogram's prediction
(EVALUATION) becomes more accurate with frequent use. Certain patterns
become embedded in MEM ORY that assist future prediction. Finally, theora
context (SEMANTICS) refinesthe accuracy of theletter patterns (SYM BOLS).

In summary, the technical journals and articles show that the speech-
recognition models resemble both the ways in which young children acquire
goeech, and the cognitive patterns we found in our non-literate clients.

Observations on Speech Recognition

Many adultswith disabilities report their computer use and their writing is
morefluent when they do not haveto concern themse ves with using akeyboard.
Those with eye-hand coordination problems have reported being able to work
more freely through direct contact with the screen. Presently, speech synthesiz-
ersare not effective in relaying what is on the screen synchronously with speech
input. Therefore, at thistime, blind users cannot benefit from auditory scanning
either word-by-word or spelling if they wereto usethistechnology (Stoddart,
1994). Aseach wordisimpressed on thescreen, it hasto bechecked for accuracy.
When a word is impressed it modifies the user's voicefiles. If a user cannot
receive feedback until after the input is impressed, the voice-file will have to be
re-examined constantly for errorsbetween what hasbeen said and what hasbeen
saved. Similarly, userswith significant intellectual impairment are likely tobe
frustrated by the intellectual demands of the program.

1 Notesfrom Colin Laine

Initidly, it felt very strange sitting talking to the computer: hoping no
colleaguewould cometo theoffice. Over the nextfew days, | spent thirty minutes
daily reading severd different passages of text. The initial accuracy rate was
lower than | had expected. It was frustrating trying to remember the basic
commands; how to spell words; the lack of speed and fluency. These things |
ascribed tothecrudenessof thetechnology. |nmy frustration, | raisedthevolume
of my voice (at times); | even said somethingsthat maybel should not havesad
(they got erased). Asthemicrophonewasliveall thetime, acough, asigh, or any
guttural noise was trandated to words on the screen.  This became quite
fascinating. | wanted to see what a cough redlly looked like! (Haveyou any idea
what asigh looks like?) Thesighs, sneezesand coughsin stories| read asachild
aredl wrong! They do not comeout that way.

| felt that | would never learn the International Communications Alphabet,
0| typed it out and pasted it to the side of the monitor (‘Alpha through 'Zulu’).
| dso cheated the program by getting into the "spel mode"’, typing theword in,
thensaying"chooseone’. (Every littlebit helps). Withinsix sessons| foundthat
thecomputer had becomevery smart. It had learned so much in acouple of weeks
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and its accuracy rate was over 85%. We were now progressing at quite aclip.
There werefewer spelling errorsand | began to recal thelnternational Commu-
nications Alphabet unprompted. When | gave commands (like "exit"), the
program reacted as | wanted it to rather thanjust print up theword. Thiswas
progress, and | did not pause to redise that the computer was guiding my
processes to match those in its agorithmic memory. | had forgotten that this
effort was interactive.

Oncel cameto gripswith this discovery, our relationship articulated itsdlf.
My voice became dower and softer (except on occasions); its accuracy rate went
toover 90%r rapidly. My frustration level decreased: itsfluency and speed became
moreaccommodating. | thentook thebold step of designing custom macros. lean
now start a letter by saying "open letter" or "open work” (for formal business
letters) and four lines of address appear properly formatted at the top of the
screen. "Da€e’ putsin theday'sdatetwo linesbeow and I'm away. At theend
of the letter, | say "dose letter" and a polite salutation, four lines of space, then
my titleisprinted. | say "print" and | get ahard copy: "save' and agpokentitle
files it on the disk.

We have to become accustomed to current programs. The codes and idiosyn-
crasies of speech-recognition seem more complex than keystrokes, but once the
main commands are known and the International Communications Alphabet is
mastered, the fluency suddenly jumps. Once one experiences that boog, the
program is no longer a frustration. For those who find typing difficult, using
speech-recognition should be less frustrating. The primary codt is eye-strain.
VoiceTypehad little difficulty discerning my speech evenwhen | had acold. Like
any listener, it took afew wordsto understand and recognise that somethingwas
different. When that adjusted patterning was established, the accuracy rate
increased significantly. After getting over the cold it took afew words to readjust.

A frequent challenge ishow the computer can recognize numbersfrom words
and homophones. Thenumber/word transformation isalready built into most of
thesesystemns. Forexample, writinganumber like1993'; by choosi ngthenumber
when you say "one' automatically sets the numeral in preference to the word
whenyou sy "ning'. Asto homophones, we have had to correct the computer
regularly on this point. As we use VoiceType, the more frequent homophone
appears as thefirst choice with the lesser-used homophonesdown the list. This
does not mean that the program can di stingui sh among homophones, but it does
mean that the more frequently-used spelling will more likely be the first choice

2. Notesfrom Michde

When| beganasaGraduate Research Assistant, littledid | know that | would
be talking to a computer. | did not redize that such advanced computer
technology existed except on television. Initially | was both excited and intimi-
dated about the progpects of interacting verbally with a computer. My past
limited experiences with computers were not all that positive. Therefore, since
| am hardly acomputer whiz, | feared that VoiceTypewould not pick up my speech
patternsor understand my Newfoundland accent. Questionsthat went through



TALKING TO THE COMPUTER 95

my mind were"What if | makeamistake? What if | ruin the program? Will it be
as accurate if | do not use the program for long periods of time?*

In retrospect, | am relieved to say that my apprehensions were unjustified.
The program is user friendly and did respond well to my speech patterns. | now
realize that this program has adifferent memory for each user, so although my
accent is different from Colin's it does not make any difference. | was amazed at
how well it responded to my training and only had to repeat words three times
sequentially. Now and then | have had to retrain a certain command if | found
that it did not respond after two utterances. | see mysalf gradually training
VoiceType to "tab", "indent”", or "edit". It is intriguing that this program can
performany of thetasksthat can be completedwith aregular keyboard. However,
much patience and time isrequired to develop the dexterity, sncethemanual is
anything but user friendly. Colinand | collaborate and through trial and error
we usually figure things out.

VoiceType remains accurate even if | do not use it for three or four weeks.
When | returned after Christmas break it was not VoiceType that was rusty. It
took me a couple of hoursto get reacquainted with it, the same as it would with
any computer program, | assume. VoiceType adjusts to changes in speech
patternsasthey occur aslongasthe user iscons stent when di ctati ng and corrects
mistakes as he/she goesalong. When | say "conggtent”, | mean pronouncingthe
word | want thesameway every timel usethecomputer. Forexample, | say "thee"
ingtead of "thugh” when | want the word "the" to appear on the screen. If |
continually interchanged my use of these pronunciations, VoiceType would
become less accurate and definitely confused.

Speaking of accuracy, VoiceType is about 90% accurate most of thetime for
meand thespeed isimprovingwith practice. It wasaccuratebecausel havebeen
consistent in dictating and corrected any unwanted utterances or mistakes as |
havegoneaong. Still, when| amtalkingtothecomputer, | havecometofed that
itismorethanjust aprogram in acomputer: although it does not talk back! (Y ou
may havea ready noticed how often | have used thetitleVoiceTypesofar. | prefer
to acknowledge it by name as opposed tojust calling it "the program”.) Unlike
keyboarding, VoiceType is a more persond interaction. | have found mysdf
scolding the computer when it did not perform my commands instantly! | have
raised my voice and said "Wake up!" or "Go to degp!”. I'm sure many people
outside the office were puzzled by these outbursts. Thefact that the commands
are human-like and down-to-earth probably contributes to this personification.
| spent about sixteen training sessions with VoiceType ranging from 45 to 90
minutesin length. | find that after ninety minutes| need arest for my eyes and
my patience. My frustrations havediminished over time. Also, asl haveto pause
between utterances, my speech isbecoming generally dower. Thisisadefinite
change, as| amtold that | usually talk too fast.

Our presentationson speech-recognition havesparked agreat dedl ofinterest
in people. Some questions posed were "Will VoiceType improve our oral skills?*
and "Will such programs increase our writing skills or will they replace written
work inthefuture?' Asateacher, | believethat they could beextremely beneficial
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in dassooms, especidly for dissbled students. During a writing period, for
example, a student who could not physically write could use VoiceType to
complete assignments.  This might take additional pressure off teachers and
parents. If introduced to students at an early age, voice-activated computers
could spark children's interest and boost their confidence in future computer
usage. Thisisespecidly important in our technological and computer-oriented
world today. VoiceType has helped me overcome my fear of computers. Now | feel
confident to attempt any macro.

Ideas, Questions and Conclusions

Speech-recognition hasseverd featuresthat hold much promisefor all users
and especidly for those with disabilities. First, writing with VoiceType is not
merdy dictating. It requires as much credtivity and involvement in the writing
processastraditional hand-operated writing sysems, but in adifferentway. We
have found that using VoiceType has led usto change the way we compose and
articulateour ideas. Thecompositionismorelikenedto adiscussionwith another
party. Right now, | anmoreengaged in adiscussion with thereader than | would
be if | were using my keyboard. My eyes and my attention are focussed on the
screen and what | am communi cating, rather than on worrying about where my
fingers are or on holding apen. Our research subjects have found this agpect a
freedom from having to learn how to use akeyboard. Somehavesaid that using
akeyboard continually isadistractive, even invasive, option. They can focustheir
energies and attention on what is happening on the screen and interact directly
with it.

The down side has been that we have found ourselves more noticeably tired
after a sesson with VoiceType due to the degree of concentration and focussing
on the screen. Wefeel that the writer/user should take time out from the screen
at regular intervas: just look away at moredistant focal points. Asandternative,
we have used the speech for a period, then switched to the keyboard and back
again. Wehavethebenefit of both optionsnow. Second, likeHiggins & Raskind
(inpress), wehavefoundthat wehaveused agreater variety of wordsand number
of propositions in our writing. But then we find that, for most people, there is
greater variety and complexity in oral discussion than inwritten work. Wehave
to bevery conscious of what we want to communicatewhen writing. This agpect
shouldtakeadvantageof therel ativel y stronger oral languageabilitiesof our non-
literate population. Ifthehypothesisistrue, wewould advancetheideathat use
of speech-recognition systems shoul d greatly enhance users sdlf-esteemand give
them agreater sense of control (cf. Brown & Cavdlier, 1992; Kantrov, 1991). We
have initiated activating the entire computer system (start-up, e-mail, virus
control, scheduler) through voice and speech recognition. Thisinvestigation has
opened ideasfor on-linelibrary ordering and data-base searching: both locdised
and commercial. This interface has been suggested as well-suited for these
processes (Peters, 1989).
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Today & Tomorrow

Currently we have four adult clients with disabilities. There is arange of
disability: MultipleSclerods, Cerebra Pdsy, severephysical and vocal disability
with intermittent spadticity, and learning disability. Each adult has been using
thesystem at least three months. At thistime, they have achieved 83% to 90%
efficiency with the system. The productivity of all the adults hasincreased. In
two casss thetimetakentowritealetter or schedul egppoi ntmentshasmorethan
halved. The use of macros hasenabled them to design an opening, aclosing, even
an entire letter with asingle vocaised set of keystrokes. In the early stages of
training, each user was frustrated by the error-rate of VVoiceType's recognition.
The clients soon learned that by cleaning up the errors that they had originally
accepted or had missed, the accuracy ratejumped. One client has marginally
intelligible speech. He ismore invigorated at hisjob because the computer can
understand him better than his colleagues. Further, he can now work uninter-
rupted on an average 29 minutes. This compares to stopping to rest for five
minutes four times hourly in amore traditional environment.

All our clients had ten to fifteen hours of direct instruction. They dsohad a
tutorial on video and an on-line reference that comeswith the sysem. Wehave
aso provided assstance, direct and by phone, when there have been difficulties.
Over aperiod of three months, the callsfor assistance have diminished from one
or more a day in the first week to one a week or less  For anyone wanting to
introduce such a system, we have concluded that VoiceType is not a sdf-
instructional system andaplannedtrainingprogramisessentia (Laine& Breen,

1994). The manual uses sophidticated language and suffers from considerable
vagueness. Severd instructions are convoluted: some are wrong. A new user
would have difficulty getting beyond the introduction without substantial com-
puter knowledge. Even with that knowledge, anew user would have no apprecia-
tion of the critical importance of keeping voice files cleaned of phonetic or
keystroke errors. Thetutorials are not sufficient for self-instruction unlessyou
have worked with some speech recognition system before. Any user will need
some direct training. Any approved dedler should provide direct instruction/
tutorialsto new users plus assistance and advice.

All the clients have experienced fatigue similar to ours. Eyedtrain isafactor
for the user who workswith VoiceTypefor too long. An optimum period hasbeen
about thirty toforty minutes. After thisperiod, wehave advised everyonetotake
abreak, look out thewindow andrefocus. However, our clientshavereported they
areless physicaly tired and can work for longer periods of time than they have
been accustomed to. Two clientstold usthey are no longer astired at the end of
their working day as they were before using speech access to their computers.

An intriguing side benefit of primary interest has been the changes in the
ways the clients approach using the computer; the change in their styles of
composition; and the ways in which their monitoring strategies have changed.
First, they exhibit greater confidence in their computer use. They are more
animated during their work-time on the computer. They are more conscious of
what they are saying and how they are saying it. Second, we are seeing changes
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in their written composition. Their written language is now becoming more
similar to their ora language than before: an important emergent feature for
teachers. Thereisacloser match between written and oral reports. Ifthisfeature
becomes a trend, then there are implications for the way we teach writing, the
ways in which writers monitor their composition, and, in the ways we evauate
written composition.

We have had a teacher say that talking to the computer is not exactly
writing. Using speech recognition to access computers for composition freesthe
writer from many mechanical demands. This freedom should alow the writer to
focus on the content and propositions. We think that should lead to improved
written communication by persons with disabilities.

Our logsa soreved changestothewaysweareapproachingdecision-making
and learning new things. Mostly, we have seen an increase in our relating back
to other experiences aswetry new ideas. The use of relationships instead of
sequential, systematic learning may be an important feature in increasing a
reflectivelearningstance. Our clientsarelessimpul siveintheir gpproach tonew
learning situations and there has been an increase in peer-mentoring and
cooperative working among the participants. The extent to which the introduc-
tion of a speech-recognition system has influenced these changes has yet to be
documented, but | believe it has had a prominent role.

Atthestart, wespokeof Sar Trek. Only adecadeago, thispaper would have
appeared fantasy to many readers. In theinterveningyears, the technology has
legpt forward. The mathematical and statistical models that form the backbone
of these systemns have gone from monograms to multi-equation models. These
models link algorithmstogether to predict what the new combined sound means,
or will look like. Current sysemswork onaDOS or MAC base. Platformslike
0OS/2and Al X canwork with severa applicationssimultaneously. Thepossbility
for multi-user sysemsthat requireminimal trainingisat hand. Tomorrow isnot
agtar-dateaway; itisnot 300 years, months, even weeks. Tomorrow isamatter
of afew hundred days. We should see accelerated speech recognition systems
(simulating continuous speech) independent of speakers (allowing multiple
users) as aredlity very soon.

Currently we have stand-alone, spesker adaptive, versions. "Tomorrow's'
systems - now being created and tested - will offer network versions coupled to
multi-user platforms. These systems would allow offices or classrooms of users
toaccesscomputer gpplicationsand writeby voice. Whentheproblemsassociated
with word-by-word speech input/output are solved, then anyonein any environ-
ment should be able to access information, e-mail, emulators, information
retrieval systems, or coded computer-controlled devices (especidly in dangerous
work environments). Alternatively, those who work in disabling ("hands-busy"
or "eyes-busy™) environments could work more safely with such adaptations. For
example, surgeons could continue operatingyet call for physical systems checks
and analyses without stopping or looking up from their work.

The potential for speech-based multi-user, multi-language systems being
available to ESL students in our colleges could decrease the time and costs of
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language training. Presently, we have to train the computer to recognize each

user's gpeech pattern.  Tomorrow's version will require little or no extended

training of voice files. An ora introduction and voice-coded password would

provide access to aspecific voicefile. Thecomplexity of thenew modelswill make
predictions based on more intricate algorithms. With these more complex and

accurate mathematical models, the computer will predict words contextually. In

such amode, the challenge presented by homophones would be nearer to being

solved. The computer would understand the context, provide the composer with

themost appropriateword and, possibly suggest grammatical dternatives. Then
how will teachers grade essays...?

Postscript-

First, the prices of these sysems arefalling rapidly. Second, thisarticlehas
taken me about 125% of the time | would take with the keyboard as I'm till
learning. Thedtatisticstell methat the VoiceType hasbeen 91% accurate. Maybe
I'll giveit an ‘A" after all it has been very patient.
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Dimensionality and its Effect on
Retention and Visual Scanning

Farough Abed

Abstract: In a study of two-dimensional and three-dimensional illustrations, Abed
(1991) found that scanning patterns varied significantly for the two lllustration types.
The present study uses the two illustration types as components in illustrated texts to
look at their effects on retention. Eighth graders read/viewed an illustrated text while
their eye movements were recorded, and were administered a multiple-choice
retention test im mediately after. It was found that scanning behaviors were different
for the two treatment groups, with the 3D group spending more time on the
illustration, less time on the text, and interrupting reading more often than the 2D
Illustration group. The results support Abed (199) as well as Dwyer 's (1970)
conclusion that realism in illustrations is not necessarily facilitating; in the present
investigation it proved to be distracting.

Resume: Dans une etude effectuee sur des illustrations bidimensionnelles et
tridimensionnelles, Abed (1991) a decouvert que les aires de balayage variaient
considerablement selon le type d'illustration. La presente etude integre ces deux
types d'illustrationsdans des textesecrits en vued'evaluer leur incidence sur letaux
de retention. Des eleves de huitiemeanneesont appeles a llreou a visionner un texte
illustre cependant qu'on enregistre le mouvement de leurs yeux. Aussitot apres, on
leur fait passer un examen a choix multiple en vue de mesurer ce qu'ils ont retenu.
L'etude a revele que les aires balayees differaient d'un groupe de sujets a l'autre,
celui des 3D s'attardant davantage sur (lllustration, consacrant mains de temps au
texte et interrompant plus souvent sa lecture que le groupe des 2D. Ces conclusions
vlennent appuyer les resultats des travaux de Abed (1991) et de Dwyer (1970), selon
lesquels le realisme de I'illustration n'est pas necessairement un element facilitateur.
A vrai dire, la presente etude indique que c'est plutot un facteur distrayant.

In an experiment on the effects of dimensionality on eye movement, Abed
(1991) compared scanning strategies used for three-dimensional and two-dimen-
sional visuals. Thethree-dimensional visual stimuli consisted of color represen-
tational drawingswith two components. aflat background picture plus a picture
which folded out to present a three-dimensional (3D) modd to the learner. The
two-dimensional (2D) stimuli were photographs of the 3D stimuli. Theresults of
the study showed significant differences between scanning behaviors associated
with the two types of visuals. While the 3D treatment group fixated more on the
foreground areathan the 2D treatment group, thereverse situation occurred for
the background area. Similarly, the left-side preference generaly displayed in
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eyemovement studies (and seeninthe2D treatment group) wasdisrupted by the
presence of three-dimensional stimuli, sothat subjectsviewing 3D visua sspent
roughly equal amountsof timeviewing both |eftand right sdesof thevisuas. The
results of this study illustrate that dimensionality influences viewing patterns.
The purpose of the present study is to pursue this finding further in the context
of learning; specifically, will two-dimensional and three-dimensional illustrated
texts result in varying levels of retention as well as varying eye movement
behaviors? Peeck (1987) has suggested the use of eye movement recordings to
determine how and when viewers use illustrated text. By gathering this data
along with retention test data, the investigator is able to determine the interac-
tion between subjects attention to specificareasand their retention of textual and
pictorial information. Some eye movement data is available in connection with
textbook illustrations.

Fleming (1984) recorded the eye movements of graduate students as they
studied illustrated texts. A number of variableswereconsdered, including page
layout and complexity of material, as well as the learner characteristics of sex,
cognitive style and prior knowledge of material. Among'other findings, Fleming
reported that more transitions (from text to illustration) were made while
studying complex rather than ssimple material, the complex material being from
ascientific researchjournal andthesimplematerial from an 8th gradetext. That
complex stimuli attract moreviewer attention (eyefixations) than simplestimuli
has been found by many researchers, including Faw and Nunnally (1967,1968),
and Mackworth and Morandi (1967).

In astudy by Flagg, Weaver, Fenton, Gelatt, and Pray (1981), third and fifth
graders eye movements were recorded whil ethey read passageswith or without
illustrations, and they were subsequently tested for recall. Duration of fixations
onthetextvaried littlefor thethree picture conditions (no picture, picturebefore
text, and picturewith text). Inthepicturewith text treatment, the children spent
anaverageof 5.6% of their total viewingtimefixatingor scanningtheillustration.
One of three approaches was used: examination of the picture before and after
readingthetext, examination of the pictureeither before or after reading thetext,
or interruption of reading to examinethe picture. Half of thechildren used this
last approach, and of thesechildren half interrupted reading morethan once. A
few children did not look at the picture at all. Further, children who attended
moreto theillustration had significantly better recall of details in the text.

It isapparent, then, that different illustrations or illustration/text units can
yield different eye movement patterns. Can they also influence learning in
different ways? Much of the research points to the facilitating effects that
illustrations can have on comprehension and retention (i.e., Bransford and
Johnson, 1972;Duchastel, 1981; Peeck, 1974). But it isnot certain thatjust any
typeofillustration wouldbeuseful in agiven situation. AsWillows (1980) pointed
out, researchers often assume that "a picture is a pictureisa picture.” In fact,
pictures vary in numerous aspects, including color, size, placement, density of
information and realismvs. symbolism. Thesevariables can be combined inany
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number of waysto form an illustration that may enhancetextual information or
detract from it.

Three-dimensionality is perhaps most closaly linked to realism, which has
been described by Dwyer (1978) as "the amount of stimuli available to convey
information to the student.” Three-dimensionality in an illustration (i.e., afold-
out moddl) would add the rea-world perspective and depth lacking in an
illustration confined to the limitati ons of atwo-dimensional surface. Therealism
theories put forth by Morris (1946), Dale (1946), Carpenter (1953) and others
suggest that learning will be facilitated by increasing realism. Accordingly,
various types of visual stimuli will enhance learning to varying degrees, with
redlistic photographs being the mogt facilitating, followed by photographs of
models, detailed and shaded drawings and simple line drawings. In each case
color visuals would be more realistic and facilitating than black and white. By
extension of thistheory, athree-dimensional illustration would besomewhereon
the upper end of the continuum.

After extensivestudy on the subject of realism, Dwyer (1970) summarized his
research comparing various types of visual s designed to teach the anatomy and
physiology of the human heart, and concluded that adding redlistic cues led to
increased learning only under certain conditions. His visuals included simple
line drawings, detailed shaded drawings, photographs of heart models, and
photographsof heart specimens, all presented in color andin black andwhite. Of
particular interest here arethreefindings. 1) Highly realistic visualstended to
increase learning when study time was self-paced, but not when presentation
times were fixed. Dwyer speculated that the fixed viewing time did not alow
studentsto absorb and interact with all theinformation provided in such complex
visuals. 2) Extradetails in redistic visuals sometimes served as distractors
rather than enhancers, causi ngstudentsto missmoreimportantvisual or textual
cues. 3) Different types of visuals were more or less facilitative for different
educational objectives. If one objective of the illustration is to be aesthetically
pleasingand thereby mai ntai n interest i n thetext, thisdoesnot necessarily imply
that other cognitive objectives will be achieved as well. Parkhurst (1982) aso
reached this last conclusion after studying the interaction between media
presentation method, visual realism, and level of reading comprehension. The
visua realism variable included four possbilities no visuals, line drawings,
detailed shaded drawings, and redligtic pictures of the object. Text scores
increased along with the degree of realism for subjects with high comprehension
levels. For thosewith low comprehension levels, test scores decreased asvisud
realism increased.

These studies necessarily objectified pictorial realism as a factor made up
of certain components. Infact there arenumerous components to this principle,
some more qualitative than others. Kawabata (1986) lists texture gradients,
perspective, shadows, and intensity gradients as some of the various cueswhich
contribute to the perception of realism or three-dimensionality in a two-dimen-
siona plane. Haber (1980) discusses phenomena such as the relative size of
objects in the picture, convergence of visual edges toward a distant vanishing
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point, and lighting as signalsto theviewer that the pictureisintended to convey
three-dimensionality. For actual three-dimensional illustrations the redlistic
quality ssemsfromsevera sources. First, thefact that theillustrationisanactual
paper model which reveasvisual information in athree-dimensional mode adds
thedepth lackinginaconventional two-dimensiona format. Second, theaddition
of any or all other variablessuch ascolor, detail, and Kawabata'sand Habeas cues
would serve to increase the realistic quality of the illustration.

The present study compares the effects of two-dimensional and three-
dimensional illustrated texts on eye movement strategies and on retention of
information. Because of the tendency of three-dimensional illustrations and
other complex visualsto alter viewing patterns (Abed, 1991; Fleming, 1984), it
was hypothesized that fixation patternswould differ for the two types of visuals
and that the three-dimensional illustration would attract more attention than
thetwo-dimensional illustration. Takinginto consideration the mixed results of
redism studies and the fact that redidtic illustrations sometimes act as
digtractors, it was further hypothesized that three-dimensional illustrations
would fall into this category, and therefore would lead to lower retention test
scores than two-dimensional illustrations.

METHCODALOGY

Subjects

Twenty eighth gradersfrom apublic middle school were sdected for partici-
pation in thisstudy. All had average or above average reading skills (indicated
by dass placement and school records) and normal or corrected vision. Students
wererandomly assigned either text with three-dimensional (3D) illustrations or
text with two-dimensional (2D) illustrations, o that 10 studentssaw each. The
three-dimensional illustrations represented a greater degree of complexity and
realism than the two-dimensional images.

Materials

Each subject saw three 11" x 14" stimuli covering the subjects of Cro-Magnon
homes, art, and technology. Each stimulus contained a column of text on the
extreme left-hand side of the page with the remainder of the page (about 80%)
covered by an image depicting some aspect of the subject matter. Severd
librarians rated the three stimuli as being appropriate for fifth or sixth grades,
which ensured that difficulty in text comprehension would not be a confounding
factor in the experiment. Each stimulus contained separate information in the
text (T) and the picture (P), as well as information contained in both (P+T).
Students were screened for prior knowledge of the subject matter but none had
any.

Tounderstand the difference between the 2D and 3D visuds, it isimportant
to make a distinction between real and perceived three-dimensionality. Per-
ceived three-dimensionality ispotentially availablein any 2D illustration, and is
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characterized by the cues discussed above (see Haber, 1980 for an in-depth
discussion ofthisconcept). Theobjectsintheillustrationgiveit heightandwidth,
but since it is a flat illustration it is lacking the rea depth (physical distance
between foreground and background) available in the three-dimensional modd.
Such cues as shadows, source of light, and relative size of objects give the
perception of three-dimensionality. Red three-dimensiondity is found in a
three-dimensional model and ischaracterized by height, width and depth. Inthis
cae depth is not merely perceived, but achieved by physical distance between
foreground and background objects. For example, atwo-dimensional illustration
might depict a basketball in the foreground and a hoop in the background. The
ball isdlightly larger than thehoop to providetheviewer with theillusion of depth
sinceboth objectsareillustrated on aflat surface. 1nthethree-dimensional mode
the basketball is brought forward by means of a cardboard strip to provide the
viewer with redlidtic rather than perceived depth. In other words, the ball is
actually doser totheviewer than thehoop. All other cuesare constant inthetwo
illustrations; that is the size of the ball, shadow, perspective, etc. all remainthe
same. The sole difference is the distance between the foreground and back-
ground.

For the 2D stimuli in the present study the perception of three-dimen-
sionality was obtained by adhering to many of the cues ligted earlier: the
illustrations were fully detailed, redistic renderings of the subject matter,
including such cues as color, shadow, texture, perspective, and relative size of
objects. Foreground and background were not actually separated by physical
distance, and the viewer relied on the af orementioned cuesfor the perception of
three-dimensionality. For the 3D illustrationsthe same renderings were used,
givingthesameperception of three-dimensionality asinthe 2D illustrationswith
the addition of depth. In other words, the foreground and background were
physically separated by raising the foreground with apiece of cardboard. Asan
example, one of the illustrations depicted a group of Cro-Magnon people using
soearsto hunt awooly mammoth. Theforeground showsthe wooly mammoth's
head facing theviewer. Two hunters are standing before the animal with their
backs to the viewer. The background depicts other hunters and the generd
terrain. In the 2D version the size and placement of the mammoth and the
hunters show their relationship in space. Inthe 3D version the mammoth and
thetwo huntersin front areraised to provide proximity to theviewer, addingreal
depth. All other cues are constant in thetwo illustrations.

An NAC Eye Movement Recorder Mark IV was used to collect the eye
movement data. Thecamerawasconnected toaVHSvideotaperecorder and all
datawere recorded on a half-inch video cassette for later analysis.

The multiplechoicetest consisted of 45 randomizeditems (21 T, 17 P, and 7
P+T) coveringall threestimuli. Theitemsweretestedforreliability (alpha=0.71)
usi ng 15additional studentswhosawthree-dimensional illustrations. Themean
score for this group (25.6) was compared to that of the three-dimensiond
treatment group (25.8) to check for any effect that the eye movement equipment
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might have on retention performance, but nonewasevident. A sampling of test
questions is provided in Appendix A.

Procedure. Studentsweretested individually inasmall room providedby the
school. Each student was seated at a self-determined comfortable reading
distancefrom the easd holding the stimuli. Subjects were not allowed to turn or
manipulatethestimuli inany way. For purposesof thisinvestigationthefrontal
view was of primary interest, and multipl e perspectives (i.e., the sde or back of
the 3D model) did not matter. The experimenter explained the apparatus while
fitting it on the subject, and then used atarget board to calibrate the equipment.
Theapparatusdid not restrict head movement. Subjectswereinstructed toread
silently at their own pace and to indicateto the experimenter when the stimulus
should be changed. Oncethe readingwas completed, the apparatuswas removed.
The experimenter instructed the students to think about both the text and the
illustrations, and then the test was administered. Upon completion of the test,
students were asked to refrain from discussing the experiment with others.

Theeyemovement datawas used to computethreescoresfor each stimulus:

1) amount of time spent fixating thevisual, 2) amount of time spent fixating the
text, and 3) number of i nterruptionsduring reading of thetext. Thetotal amount
oftimespent fixatingall threestimuli (textand illustration) wasaso determined.
A counter (minutes, seconds, frames) was used to make thetime calculationsin
seconds (accurate to the nearest half-second). Interruptions were defined as
transitions from the text to thevisual and back again. Returning to thetext was
deemed important in scoring reading i nterruptions since many subjects ended a
pageby fixatingthevisual. Theretentiontestswereusedtocomputeatotal score,
aswell as separate scores for picture items, text itemsand picture + text items.

RESULTS

Theanalysis of thedataserved to answer three specific questions. First, did
the dimensionality variable have an effect on the retention test scores? Second,
werethe recorded eye movement behaviorsaffected by dimensionality? Third, if
dimensionality did havean effect on both test scores and eye movement, werethe
latter two variablesrelated?

The retention test scores were significantly different for the 2D and 3D
illustration groups (t = 6.604, df = 18, p<.001), with the 2D group scoring higher.
Even though study time was sdlf-paced, as Dwyer (1970) recommended for
realisticillustrations, thegreater degreeof realisminthe3D illustrationsdid not
facilitate learning. Individual scores graphed in Figure 1 clearly indicate that
these scores represent two different sets.

Two-tail ed t-tests were used to determine whether thedimensionality factor
had any effect on the type of question remembered (P, T, P+T). Table 1 gives
meansand standard deviations. The2D group scored significantly higher on both
Titems(t= 5.12, df = 18 p<.0005) and P+ T items(t= 4.02, df= 18,p<.001). This
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Figurel.
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result was different from that of Flagg et a. (1981), who found that subjects
attendingmoretotheillustration had better text recall. For Pitemstheeffect was
amosgt significant (t = 2.01, df = 18, p<.059) with the 2D group again scoring
higher.

The data suggest that dimensionality aso had an effect on the recorded eye
movement behaviors. Two-tailed t-testswere utilized to look at all three stimuli
together. The results were significant for all three eye movement measures.
illustrationtime(t= 6.547, df = 58,p<.0001); texttime(t= 2.22, df = 58,p<.0304);
and number of interruptions while reading (t = 6.438, df = 58,p<.0001).

The total amount of reading/viewing time for the combined stimuli varied
little among subjects, ranging from 4 min. 135 sec. to5min. 135 sec. Themean
reading/viewingtimeswere4 min. 43.7 sec. for the2D groupand 4 min. 45.4 sec.
forthe3D group. Similarly, themean reading/viewingtimesper stimulusvaried
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littlebetween groups. Thereading/viewing patterns, however, differed consider-
ably for the two groups in terms of time spent on text and illustration and the
number of times reading was interrupted to view the illustration. For instance,
onstimulus#1 the2D group averaged 9.75 sec. of illustrationtimeand 73.35 sec.
of texttime. The 3D group averaged 15.9 s=c. of illustration timeand 66.6 sec. of
texttime. Thistrendwassimilar for all stimuli, with the3D group spendingmore
timeonthevisual andglightly lesstimeonthetext thanthe2D group. For stimuli
#2 and #3 the difference in visual time was even more pronounced, with the 3D
group spending more than twice as much time on the visual as the 2D group.
Additionaly, the mean number of interruptions (for all stimuli combined) for the
2D group was 0.4, whilefor the 3D group it was 1.57. Thisfinding issimilar to
Fleming's (1984) results showing that complex material led to more frequent
interruptionsin reading, although hisstimul us complexity occurred primarily in
the text rather than theillustration.

TABLE 1
Mean Scores and Standard Deviations for Retention Test

Picture (P) Text (T) Picture + Text (P+T) Total

n-17items n=21 items n=7 items n=45 items

2-D 3-D 2-D 3-D 2D 3D 2D 3D
X 120 103 158 120 50 35 328 258
S.D. 0.943 2497 1.619 1.700 0.667 0.972 1.874 2781

Having seen that dimensionality had an effect on both retention scores and
eye movement behaviors, it was left to determine if there was a relationship
between test scores and any of thefollowing: time spent on theillustration, time
spent on thetext, and/or number of interruptions. All correlations were low, the
highest beinganrvalueof -. 442 for therel ation between text timeand test score.
Thus it can be concluded that the eye movement behaviors studied had little
asociation with the retention test scores.

DISCUSSION

The data above indicate once again that dimensionality has an effect on eye
movement behaviors, asAbed (1991) showed. Fixation patternsdid indeed vary
forthe2D and 3D illugtrations, with the3D illustration attractingmoreattention.
Retention wasaso i nfluenced by dimensionality. However, retention scoresand
eye movement behaviors were not found to be related to each other.

Subjectsinthe 3D group spent moretime on thevisual, lesson thetext, and
interrupted their reading almost 4 times as often as those in the 2D group, and
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their retention scoreswere significantly lower. Likethe childreninthe Flagg et
a. (1981) study, about half thesubjectsin the2D group interruptedtheir reading.
In contrast all the 3D subjects did this. While interrupting reading is a useful
strategy for gaming visual information, the overal pattern displayed by the 3D
group appears to be one of distracted behavior which was reflected in the lower
test scores for thisgroup. This concurs with Dwyer's (1970) finding that extra
details in realistic visual s sometimes served as distractors rather than enhanc-
ers, causing students to miss more important visual or textual cues.

Itisinterestingto note, asdid Hagget a. (1981), the various strategies used
to study the stimuli. Out of 60 instances (20 studentsx 3 stimuli) 52 ended with
thevisual. Forthe 2D group, 28 of 30 instances began with thetext; 18 of these
involved students moving from the text to thevisua without interruptions. This
"business first" approach points to our educational emphasis on information
beingderived fromthetext, with illustrationsfor enjoyment rather than learning.
In contrast, the 3D group was o distracted by theillustration that 21 out of 30
instances began with the visual and therewere no cases of text-to-visual without
interruptions.

Had this high amount of visua fixation time led to increased recdl of
information from theillustrations, the more realistic three-dimensiona illustra-
tions might have merited more support. However, the 2D group scored signifi-
cantly higher on T and P+T questions, and the difference between the two group
scores for P questions wasjust shy of significance (p<059) with the 2D group
again scoring higher. Given the amount of time spent studyingtheillustrations,
itissurprising that the 3D group did not remember moreinformation. Perhaps
thistendency to fixateon theillustration reflected ssmplevisual apped, interest,
or novelty (asin Faw and Nunnally, 1967,1968; Mackworth and Morandi, 1967).
Theseresults are contrary to Dwyer's (1970) finding that highly realitic visuas
tended to increase | earning when study timewas self-paced. | nthe present study
three-dimensionality as an example of realism only served to distract learners,
leading to lower retention.

It should be noted that even with the significant difference between the
retention test scores for the two treatment groups, those for the 2D group were
just passing (mean of 72.9% correct), while the 3D group had a mean score of
57.3%. Several factors might have contributed to these results. Perhaps some
learner variable was contributing to the retention scores. The subjects did not
know they weretaking atest after reading, and their scores might haveimproved
had they known. Also, design variables might be manipulated in future research
studies to determine their roles. For instance, text placement, illustration
placement, and the relative sizes of text and illustration might all be varied.
Another possibility might be to integrate the text morefully into theillustration,
rather than having a clear demarcation between text and illustration. Short
sequences of text could be used in various sections of the layout rather than one
long column of text. Manipulating some of these factors might yield more
favorableresults, though it ispossiblethat the kind of realism displayed in three-
dimensional illustrationswould simply proveto be distracting and inappropriate
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for this task. Dwyer (1970) cautioned that an illustration which attracts the
reader does not necessarily serve acognitive function aswell, and the results of
this particular investigation indicate that three-dimensional illustrations seem
to serve the former god better than the latter.
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Appendix A. Sample of Test Questions Per Stimulus

Stimulus# 1 Cro-Magnon Homes

Cro-Magnons built various types of homes because

a) people had personal preferences.

b) they had to adapt to their environmental conditions.

c) priests and tribal leaders lived in different dwellings than other
d) all of theabove.

Some Cro-M agnon houses faced south
a) for religious purposes.

b) to take advantage of solar heat.

c) for ventilation.

d) to have access to a communal fire.

Stimulus#2 Cro-Magnon Art

Thecavepaintings mostly show
a) animals.

b) people.

c) landscapes.

d) dwellings.

The purpose of | he cave paintings was most likely
a) religious worship.

b) decoration.

c) magic.

d)art.

Stimulus#3 Cro-Magnon Technology

To cut meat from the animal, the Cro-Magnons used tools made of
a) many small stone blades.

b) slotted stones.

c) several sharp antlers.

d) mammoth bones.

During the hunt, Cro-Magnons used flaming torches to
a) separate one animal from the herd.

b) force animals into close groups.

c) attract animals.

d) injure animals.

Farough Abed is Associate Professor, Educational Leadership and Communica-
tionsTechnology at Central Connecticut StateUniversity, New Britain, CT.



CALL FOR PAPERS

CJEC SPECIAL EDITION

Distance Education Research
and Evaluation

Gued Editor: Dan Coldeway

Papersarerequested on all agpects of distance
education. Since paperswill be subjected to the
editorial review process, it is suggested that they
be submitted no later than:

November, 1994

Submit directly to:

Dr. Dan Coldeway
Centrefor Digance Education
Athabasca Univer gty
Box 10,000
Athabasca, Alberta
TOG2RO

Phone 403-675-6182
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Nursing: A Basic Instructional
Development Approach
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Abstract: The level of instructional development knowledge and its use in the

instructional development process on the part of nurse educators was the subject

of an ethnographic study in the province of Newfoundland. The study, completed

in the summer of 1993, used a case study approach, interviewing five nurse
educators, one selected randomly from each of the five provincial Schools of

Nursing. Unstructured interviews of three to five hours with each subject, permitted
subjects to set the interview agenda and to respond in their own terminology. Based

on the selected sample, results of the study indicate that nurse educators in
Newfoundland have a functional knowledge of instructional development, despite

never having formally studied in the area, and that they plan instruction using a
systematic approach. Their knowledge-base of instructional development, and
their use of instructional development in the instructional planning process is, in fact,

more consistent than that of teachers in the formal education system.

Resume: Les connaissances en pedagogie et leur application a I'enseignement des
soins infirmiers ont fait I'objet d'une etude ethnographique a Terre-Neuve, a l'ete de
1993. Les auteures ont employe la methodologie de I'etude de cas pour interviewer
cing enselgnantes, choisie chacune au hasard au sein des cing grandes ecoles
provinciates de soins infirm iers. Des rencontres informelles de trois d cing heures ont eu
lieu avec chacun des sujets en vue d'arreter le plan general de ('interview et de leur
permettre de repondre dans leurs propres mots. A partir de cet echantllion, les
auteures ont etabili que les professeurs-res de soins infirmiers d Terre-Neuve ont une
connaissance pratique des grands principes pedagogiques sans avoir jamaissuivide
cours dans le domaine, et qu'ils suivent une approche systematique pour la
planificaiton de leur enseignement. Leur base de connaissances en pedagogie et la
mise en pratique de principes pedagogiques dans la planification de leur
enseignement sont, en fait, plus coherentes que celles de certains ensiegnants du
reseau d'education de la province.

INTRODUCTION

A common concern among nurse educators is how to facilitate the students
application of knowledge to the clinical setting, and the utilization by nursing
students of conceptual and factual knowledge in problem-solving and critical
thinking processes. Until recently, nursingeducation wasreferred to astraining,
and was grounded in the apprenticeship system. The Concise Oxford Dictionary
defines training as the bringing to a "desired state or standard of efficiency by
instructionand practice” (p. 1354), and apprenticeship as"learningacraft, bound
to service, and entitled to instruction from [an] employer for aspecified term” (p.
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55). Keddy and Lukan (1985) note that until the past half-century nursing
education was not even well-grounded in apprenticeship, since novices learned
from their peers, and not from skilled masters.

According to Griffin and Griffin (1969), the first red nursing school was
established in 1860 in England by Florence Nightingale. She stressed the
necessity of women being educated, and she had the insight to know that
gpecidized training was needed to care for the sick. Her aim was to establish a
career for women similar to that of medicine for men. "Nightingal e contributed
to the foundation of a knowledge-base unique to nursing, and stressed the
importance of education for the nurse” (Cull-Wilby & Pepin, 1987, p. 516).

The first training school for nurses in Canada was established a St.
Catherine's, Ontarioin 1874. By 1900,20 hospital trainingschoolsof nursinghad
been established in Canada. This number escdated to 70 by 1909 (Duncanson,
1970). While ostensibly modelled on the Nightingale School in England, the
underlying belief system of the Canadian schools differed from that of the
Nightingale School. In the Nightingale Schoal the training of nurses as profes-
sional women was paramount. In the Canadian schools service to the hospitals
to which they were attached took precedence over educational concerns.

Mussallem (1965) quotes Adelaide Nutting, the first professor of nursing at
Columbia University:

Heavy demandsof thewardsmadeitimpossiblefor all studentsto attend
their weekly lectures and it was aways arranged that some students
would choose to take very full notes and read them later to the assembled
groupofthelessfortunate. L ecturescameunder thecategory of privileges
like hours of f duty to be granted, hospital duties permitting, (p. 6).

Asaresult of theexpl oitation of nursing students, leadersin nursinglobbied
for the establishment of improved educational standards. The first iniative
toward this god was the publication of the Sandard Curriculumfor Schools of
Nursing inthe United Statesin 1917. Thiscurriculum guide dso becamewidely
used in Canada (Mussallem, 1965).

In addition to the attempt to attain uniform educational standards, another
thrust in tryingto have nursing recognized as aprofession hasbeen therelocation
of nursing education from hospital schoolsto the university setting. Mussallem
(1965) notes "The purpose of a university school of nursing is to provide for the
professional preparation of nursesthrough correlated programmes of liberal and
professional education” (p. 80).

Early attemptsto move nursingeducation totheuniversity failed, butin 1919
the University of British Columbia established a nursing school. The program
required two years of study at the university, followed by two years of nursing
practice in a hospita and was completed with a final year of study at the
university. Students weretaught primarily by medical doctorsin the university
setting, and weresupervised by floor nursesin their clinical experiences. Because
the university had no authority over students or hospitals during the hospital
experience, the non-integrated arrangement promoted discontinuity and confu-
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son among the students. This separation of knowledge and clinical practice
remained aproblemfor university-based programsuntil 1942, when the Univer-
sty of Toronto offered the first integrated program.

With the establishment of an integrated nursing program, the issue of
qualified instructors arose for the first timein nursing education. Universities
could not hire faculty members lacking in academic qudifications, and no
graduateprogramsin nursi ngexisted in Canadauntil 1959, whentheUniversity
of Western Ontario offered the first graduate program. Furthermore, with the
establishment of schools of nursingwithintheuniversity system it was assumed
that academic knowledge—inthiscaseknowledgeof nursingtheory and science
—qualified one to teach.

Today nursing education in Canada continues to be located in two distinct
settings—diplomaschool s, associated with hospitalsor community colleges, and
baccalaureate schools, located in universities. However the Canadian Nurses
Association (CNA) adopted the policy, in 1982, that al nurses entering the
profession as of the year 2000 must hold abaccalaureate degree. All provincial
associations supported this change in policy, and the Association of Registered
Nurses of Newfoundland (ARNN), has developed new curriculum guiddinesin
keeping with the policy.

TheARNN by-laws (1991) haveidentified theminimum clinical and theoreti-
ca components of a nursing program. All provincia nursing programs — in
hospital schools and in the university — must be approved by the ARNN.
Presently all five schools are working collaboratively with the ARNN to develop
acommon curriculum for future nursing educeation, to meet the requirements of
theyear 2000 policy. Primarily thisnew curriculumwill leedtoan undergraduate
degreein nursing. In 1992 the Liaison Committee on Future Nursing presented
a Strategic Plan for Future Nursing Education for Newfoundland:

Thegod of theStrategic Planfor FutureNursi ng Educationistodevel op
a curriculum model to ensure that all future nurses entering the
profession are prepared at the Baccalaureate (BN) level. Asafirst step
toward that end, a collaborative curriculum mode will be developed to
make BN education accessbleto al beginning nursing students, (p. 2)

Systems Approach: Instructional Development and Nursing

Ludwig von Bertalanffy, the author of general systems theory (Saettler,
1990) describesthetheory as"ascienceof wholenessor holisticentities' (p. 353).
According to Logan (1982), a system is a st of parts that relate to each other,
individually or collectively, and operate in an environment for a particular

purpose (p. 3).

Systemstheory postul atesthat thereare universal principlesthat may
be applied whenever onedefinesasyseminany discipline. A sysemis
aset of components that mutually interact to accomplish a set of goals.
Thesystern actsasawhol ebut isstudied i n partsto provideinformation
about its components and their relationships. (Moughton, 1982, p. 471)
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Applications of the systems approach were first noted in the 1960s in the
design of electronic, mechanical, military, and space systems (Romiszowski,
1931). Systems design has also been applied to instruction, and Salisbury (1989,
p. 42) notes that instructional systems design is the use of systems models
specifically in the production of effective and replicable instructional programs.
The characterigtics of instructional systems design include an integrated plan
designedto solveaproblem; analysisof all componentsinasequential butflexible
order; research-based design procedures; empirical testing followed by necessary
revisons; and, evaluation of the design model (Gustafson and Tillman, 1991).

Brown and Kennedy (1988) refer to conceptual instructional development as
the logica application of the notion of systems approach. They note that
instructional development has been functional, rather than conceptual, in its
application.

While the conceptua instructional developer is involved in the usua
identification of problems and the seeking of solutions through the
implementation of a chosen instructional development model, (s)heis
a0 concerned with the ongoing functioning of the system. The concep-
tual instructional developer is concerned with maintaining the climate
for change - energiesarefocused on continuous monitoring of thesystem
0 that potential problems can be anticipated. The conceptual instruc-
tional developer is concerned with maintenance of the relationships
established during theinstructional development activity, (p. 5)

The foundation of nursing practice is known as the nursing process. It isa
scientific problem-solving approach that nurses use when planning client care
and making decisions in the clinical area. It is essential that nurses be able to
define problems accurately, to make the best choice among possiblealternatives,
to safely implement a plan of care, and to evaluate the effectiveness of the
intervention. The nursing process is a systematic framework composed of five
phases. assessment, diagnosis, planning, implementation, and evaluation. The
theoretical basisfor the nursing process can befound in general sysemstheory,
the problem-solving process, decision-making theory, the diagnostic reasoning
process, and information-processing theory (Craven and Hirnle, 1992).

Nursing education must provide the opportunity for students to become
proficientin thenursingprocess. Whilenurseeducatorshaveclinical competence
and knowledge of nursing theory and nursing science, Kemp and Rodriguez
(1992) speculate that nurse educators may not have the necessary skills to
provide instruction that is consistent, systematic, and effective, since they are
usually hired because of strong clinical and academic backgrounds in nursing.
Reilly and Oermann (cited in Oermann & Jamison,1989) date:

Knowledge of the subject matter and clinical competencearecritical, but
knowing how to teach is as important. A teacher with knowledge and
expertisein clinical practiceis not ateacher if unable to communicate
that knowledge to students and facilitate their learning, (p. 65)
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There are many benefits to using an instructional development approach in
nursing education. Once applied the principles of instructional development
ensure congruence of objectives, instruction, and evaluation. I nstructional devel-
opment increases the effectiveness, efficiency, and relevance of instruction. More
of the objectives are attained; they are attained more quickly, and students are
learning what they need to know. The careful sequencing of objectives assures
that students have prerequisite knowledge and skills (Gustafson & Tillman,
1991). These benefits are fundamental to the process of anaysing educational
problems and devising sol utions to those problems. The process of instructional
development can enhance the ability of nursing education to meet current
challenges and the future needs of students.

The Methodology of the Study
A qualitative case study approach was used in the study, specificaly that of
ethnography. Merriam (1988) defines ethnography as

...asat of methods used to collect data, and it is the written record that
isthe product of using ethnographic techniques.. .to collect data about
the socid order, setting, or situation being investigated, (p. 23)

This study employed interviewing — specifically structured and semi-
structured interviewing— in the collection of data. Structured interviewswere
used initially to collect demographic data, while longer, indepth interviews used
the semi-structured format. Merriam (1988) notes.

I nterviewingisnecessary when wecannot observe behavior, fedlings, or
how people interpret the world around them...Interviewing for case
study research, especialy qualitative case studies, may use[the] highly
structured format to gather common sociodemographic data from re-
spondents. For themost part, however, interviewingis more open-ended
and less structured. 1n the semi-structured interview, certaininforma-
tionisdesired from al respondents. Theseinterviewsareguided by alist
of questions or issues to be explored, but neither the exact wording nor

the order of the questions is determined ahead of time. This format
alows the researcher to respond to the situation at hand, to the
emerging world view of the respondent, and to new ideas on the topic,
(pp. 73-74)

This study is one of a series of studies on instructional development know!-
edge, competency, and use among Newfoundland educators. To date these
studies have focused on educators in the provincial school system. Theinterview
guides developed for this study were adapted from the former studies of Graham
(1991), Thomey (1991), Tobin (1989), and Gallant (1989).

The sample group consisted of five respondents. There are five schools of
nursing in the province, with approximately seventy-five full-time faculty mem-
bers. With thecooperation of the Director of each school, onefaculty member was
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randomly sdlected to take part in the study. The curriculum committee in each
schoaol performs a major role in the planning and development of courses. Each
committee is responsible for ensuring that all content is congruent with the
schoal's philosophy and conceptual model. The committees also ensure that
pertinent subject matter is presented in the curriculum. Because all faculty
membersin each school must submit to the same process for course approvadl, it
was felt by the researcher that one faculty member from each school would be a
sufficient samplefor thisstudy.

With the exception of the structured interview for demographic data collec-
tion, the interviews varied in length. In the case of the semi-structured inter-
views, therespondentswere given the choice of having one extended interview or
severd short interviews. All chosethe one extended interview. Theseinterviews
averaged approximately three hours per respondent. All interviews were
audiotaped with the respondents permission. The interviewer asked only broad
quedtions to facilitate the data collection. The questions were open-ended,
permittingrespondentsto reply intheir ownways, andtheinterview wasdirected
primarily by them - that is, they chosetheorder in which to discussissues. There
was no st order imposed by the interviewer.

DATA ANALYSS

Demographics of Respondents
The respondents have been identified as NE 1 through NE 5, to maintain

confidentiality. Likewisethe specific demographic data of each respondent isnot

disclosed. Demographics, in termsof thegroup, indicatethat all respondentsare
female, with experience as nurse educators ranging from five to twelve years.
Four respondents had served on their schools curriculum committees. Their
educational backgrounds showed somevariety. Four had B.N. degrees, and one
had both B.A. and B.Sc. degrees. Four of the respondents had compl eted some
graduate work, with two holding Nursing degrees at the Master's level and one
currently completing the thesis for that degree, and one holding a graduate
diplomain Education. Three respondents had completed Education courses in

the past, with only one having completed acourse in Instructional Development.
All respondents had completed university coursesinthelast fiveyears (See Table 1).

Instructional Development Knowledge

Respondents were asked to describe their knowledge and understanding of
instructional development theory and of specific instructional models. While
fairly lengthy descriptive answerswere provided, these contained no evidence of
thetheoretical knowledgerelatingto instructional devel opment, and no respond-
ents could refer to specific modds. All attempted to define instructional develop-
ment in their own terms, asfollows:
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TABLE 1
Demographics of Case Study Respondents

Background Experiences N=5

Teaching background 5
5 or more years
Teaching assignment

Year 1

Year 2

Baccalaureate Program
Curriculum committee experience
Course development/Revision experience

N

LN NG Y

Education background
= _IN
B.Sc./B.A.
Graduate study
N 1.
N _E=d.
M.ScN.

PN PN

[

Completed education courses

Instructional development course

Program evaluation course

Completed university course in past 5 years

Ok P w

NE 1 "l've looked at the literature written, both in the past and
currently, about education in general and about nursing education, and
it [instructional development] is the methodol ogies about teaching the
type of content.”

NE 2: "Instructional development means if you had to teach a course,
what'sthebest way to go about teachingthecourse—what'sbest for the
students. Or the best way to get acrossyour lecture topic, whether it's
group work or straightforward lecture."

NE 3: "It means the approach you take to develop alearning session -
what you're going to teach and how you are going to teach and evaluate
it— whether that's awhol e course or just one class."

NE 4: 'Instructional developmentistheprocessand the methodol ogy by
which the course content will be delivered...and how | would go about
doing that."

NES5: "Instructional development for mewould mean that | would have
todevelop coursesininstruction, how to teach, or what'sinvolvedinthe
coursesyou're teaching, and how you're going to go about it."
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While none of the respondents were knowledgesble about the underlying
theories and principles of instructional development, nor could they discuss
specific instructional development models, it wasinterestingto notethat they all
felt knowledgeable about instructional development. They felt that their profes-
sional readings and their experience working with more knowledgeable educa
torsgavethem knowledgeof i nstructi onal devel opment. Ascanbeseenfromtheir
comments, however, they erroneously equated instructional development with
classroom delivery of instruction and teaching Strategies.

Perceptions re Objectives. Respondents were asked to discuss their knowl-
edge and use of instructional or behaviora objectives. All five respondents were
very comfortable with their knowledge of objectives and they used them exten-
svdy in the instructional planning process. This is not surprising, since the
nursing education curriculum has been organized around and based on
behavioral objectivesfor the past two decades, with all sets of objectiveshaving
to meet the approval of the schools curriculum committees.

NE 1 indicated that objectives are devel oped for all aspects of every course,
and that students receive a copy of the objectives. She was unaware of any
theorists in the behavioral objectives movement, but indicated that it was "dl
based on the Tylerian modd." She noted:

"Weteach inabehaviorist system, soweteach by objectives... Yes, | use
them because| do say specifically what itisthat | am intendingtoteach
and what | want the student to get out of it."

NE2 noted that most of the objectives used originally came from a textbook.
While she used objectives to guide her teaching, she felt that they were "too
restrictive- they box you intoo much." Shewasunabletorecall any literatureon
objectives, but sheremarked that therewas "acertain way to write objectives.”
She dso noted that they are used extensively for evaluation, particularly in the
clinical setting.

"Objectives were originally developed by the instructors, but they
weren't made up by them. They came from books. Every year we fix up
our objectives to go with the book we are using.”

NE 3 focuses her instructional planning on objectives. She noted:

"I'm very objective-oriented. In my Master's program | did acourseon
teaching. That's where | learned all about writing objectives.”

She gets her objectives from various sources, most frequently from the
textbooksand theinstructional guidebooksthat accompany them. Shedsoreads
numerous bookson her topicsand cul Isthem for objectives, which shemay modify
to suit her courses. She explained that objectives are used in the evaluation of
students, both in the academic and the clinical areas.
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" | try to make the objectives very outcome focused rather than process
focused. | do use my objectives to st my exams, 0 they have to be
measurable. How do you test "become sensitiveto"? So | tend not to do
that. They can describe, they can list, they can andyse."

NE 4 mentioned Bloom's taxonomy and recounted where she had originally
learned about objectives.

"...my initial use of objectives as an instructor was very much guided by
Bloom's taxonomy. | learned about objectives by trial and error after |

went to work at the school [of nursing asaninstructor). When | think of
objectives | automatically think of behavioral objectives although |
realize that's not the only kind of objectives there are. | think of
behavioral objectives whereby an instructor can outline subject matter
that hastobetaught or behaviorsthat havetobeseenin order torealize
that the student is actually meeting the gods of the program.”

NE 5 defined objectivesas" guidelinesthat arewritten in acertain way that
shows exactly what it is that you want to accomplish, how you are going to
accomplish it, and in what length of time you are going to accomplish it." She
talked at length about the various types of objectives, including short-term and
long-term objectives. Shefelt that objectiveswere necessary for lecture prepara-
tion and for theeval uation process. While unabl eto provideliterature sourceson
the objectives movement she noted that she was guided by Bevis (1993) and her
comments on objectives.

"The objectivesfor my classroom areaguideline for my lectures. | know
exactly what | want the student[s| to gain from my lecture. | don't know
if they will getit all, but thereisaway of knowing that later when you
do theevauation.”

Inall thenurseeducatorshad extensivepractical knowledgeabout objectives
and used them regularly as a guide in the development of their courses and
lectures, and asaguidein the evaluation of students. They frequently adopted or
adapted existing lists of objectives, and occasionaly wrotetheir own. Whilethey
seemed to see the benefit of using clearly defined objectives, they did not worry
about the actual content or levels of the objectives, assuming that this was the
responsibility of the curriculum committeeswho ultimately approved them.

PerceptionsrelLearner Analysis. Thefivenurseeducatorsprovedtohavevery
little knowledge of the component of instructional development referred to as
learner analysis. Other than through a recent awareness in the nursing
education literature of learning styles (which typically refersto learner prefer-
encesrather than cognitive learning styles), they gave little consideration to the
characteristics of their students. Only two of the five respondents seemed to be
cognizant of the need for remediation or additional attention in cases where
students' prerequisite knowledge was less than anticipated.
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NE 1 described the changein her students over theyears, notingthat there
is now a much greater cross-section of students entering nursing, including
mature students, male students, single mothers, and various levels of post-
secondary education. Sheconsidered |earner analysisto beequated with learning

syles

"Well, they all have their own learning styles... Some need the visual
aspect, some need to goof fby themsel ves, some need moredirection than
others. Asaclassroom teacheryou havetobeawareof all thesethings."

NE 2 had very little to say about learner analysis, and had no knowledge of
the importance of learner characteristics. She did note achange in her students
over the past severd years:

"We have more mature students now; they're not straight out of high
school. Some are single parents. They areunder more pressure at home.
They can't give 100% because of the home pressure. Thequality of their
written work is not as good."

NE 3 doesattempt to as=ssher studentsand usestheinformation obtained
when planning her teaching.

"They comefromawidevariety of backgrounds. Most of them [now] have
been out of school for more than 10 years. | have to consider their
prerequisite knowledge, and | find that | have to do alot of review of
certain topicsin class - more so than | had expected.”

NE 4 a so discussed thechangein studentsover theyears, resultinginamuch
larger number of mature students. But she believes that the change to admit
mature students has resulted in higher academic entry levels than previoudly.
She equated learner andysis with awareness of learning styles:

"Intermsof...their desireforinstruction| would say that studentswant
everything lectured and they want to do as little as possble through

independent study. They only want thebarebones. Inthelast year or 0

I've seen a difference in the students. There has been much more
interest... in group work, poster presentations, and group projects that
have been assigned.”

NE 5 described her students similarly to other respondents, as having a
variety of backgroundsand educational experience. Shedeemed itimportant that
the characteristics of students be considered when preparing instruction, but
again the focus was on what she referred to as "learning styles.” She noted:

"We have to take into consideration all those backgrounds of the
students because that has an effect on how the person learns. All those
people with different backgrounds have different ways of learning,
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egpecialy the adult learners. When doing up my lectures | haveto look
at what the student has learned before coming to my class so that | can
build on that and don't repeet it. | look a what Bevis writes about
learning theories and Knowles' theory of adult learning.”

PerceptionsreEvaluation. When the nurse educatorswere asked to provide
information about their understanding of evaluation, all were aware of the
broader context of program and course evaluation, but for themost part thefocus
of their responses was student evaluation. In the case of examinations set for
students, all of these must be approved by the schools curriculum committees.
There are guiddines st for the percentage of examination questions alotted to
each phase of the nursing process and the percentage allotted to the different
dimensions of learning. Course assignments tend to eval uate the application of
knowledge and critical thinking.

NE 1 noted that formal eval uation within nursing education isaccomplished
through examinations and assgnments. For examinations, she develops the
examination questions as the lectures are being prepared.

"Hopefully you will test what is relevant so when you are writing your
lecture is when you are most focused about that topic. [In the clinical
area] students are evaluated based on objectives. They have certain
behaviord objectives they must meet in order to be successful.”

NE 2 described evaluation soldly from the perspective of student evaluation
through examinations. "All our evaluation is purely academics...Y ou write the
exam andyou get thismark." She prefersto devel op examination questions after
a lecture has been given.

"Ifyou haveto do your exam questionsfirst, thenyou haveto make sure
you cover that material indass | prefer to lecturefirst and then do my
exam questions. If | do them before | lecture, | find | emphasize that
material in class. If | do the lecture first, everything is given the same
emphasis. All of the exam questions will come out of the objectives."

NE 3 described eval uation astesting students' knowledge in the classroom
setting, whileeval uation intheclinical settingismorecomplex, including testing
of psychomotor skills and thinking skills in addition to knowledge, and self-
evaluationonthepart of students. Shenotedthat her examinationsarecriterion-
referenced:

"When | do my tests, they're all objectives-based. When they are
studying if they learn the material to answer what that particular
learning objective was, then they probably know the answer to theexam
question.”
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NE 4 described evaluation as "an internal and external overall program
evaluation and then specific evaluation of your students in the formative and
summative sense” She noted that the quizzes and examinations used are
criterion-referenced:

"Tor each question weput on aquiz or exam, wehaveto notetheobjective
that question is testing. | would say our tests are norm-referenced.

[Researcher's note: NE 4 obvioudly did not understand theterms norm-
referencedand criterion-referenced]. What | havesaidinthepastisthat
I wish | didn't have to have the questions done before | had the topic
taught, Butreflectingonitnow... if wearebeingtotally objective-driven,
we probably should be able to have the items developed beforehand.”

NE 5 defined evaluation as a measurement of how students are meeting
objectives. She does not develop examinations by hersdlf. Severd ingtructors
have input into students examinations.

"| Student] Eval uationisbased onobj ectives... WeuseBloom'staxonomy
for blueprintsfor examsand wefollow thenursingprocess. All itemsare
multiple choice, and we get guidance from the coordinator as to how
many questions are needed on a lecture topic.”

Perceptions re Course Revision. The nurse educators were asked to discuss
thenotion of revision, intermsof theinstructi onal development process. Informa-
tionwas sought about thewhen, why, and how of courserevision. All respondents
cited twomain reasonsfor courserevision: datafrom student eval uationsand the
need to update existing courses once they have been offered a number of times.

NE 1 noted that courserevision included revising the objectives, the student
evaluation procedures, the teaching strategies and the resources, as well asthe
content. She noted that al substantive revisions had to be approved by the
curriculum committee.

"The course would need revision if the way it is presently set up didn't
seem tobeworking—either for meor for thestudents... Studentswrite
aformal evaluation of each course. Certainly wetry toincorporatethat.”

NE 2 cited one of the most important reasons for courserevision isto keep
content current and up-to-date. She felt that revisions should be contemplated
each time acourseisto be offered. Student feedback aso would dictate the need
for courserevision.

"The students get to do a courseeval uation after every course. They are
reviewed and we make changes to the course within reason. Thefaculty
aso evaluate the course and revise based on their own evaluations.”
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NE 3 utilized student evaluationsin revising her own courses, which shedid
every year. Sometimestherevisionsareminor, such asadding current literature.
For major content revisions she would consider that necessary every four to five
years.

"...every four to fiveyears you need to go back and see if the whole thing
isgtill relevant. Hasit shifted from the original plan?Which iswhat I'm
sure happens if everybody changes it a little bit every year. It looks
amost the sameaslastyear, but somehow it doesn't look anythingat all
like it did five years ago. Content and objectives, teaching strategies,
learning resources, and eval uative methods can al be revised.”

NE 4 used student evauation information when considering course revi-
sons. Again, al components of a course are evaluated by students.

" Theresults of the course evaluations are compiled by the coordinator

and then distributed and discussed a a meeting. We do look at their

preferences in terms of teaching methods...! think every course needs

theevaluationslooked at every year and the coursereviewed for possble
revisions. Butrevisionsshouldbedoneona"needtobedone basisrather

than a'nice to be don€'lbasis]."

NE 5 made use of both student and faculty evauations in revising her
courses. She dso felt that courses should be revised annually, and she started
revisons with the objectives:

"| start with my objectivesfirst. If| want to revise my objectives, that's
going to influence my content and everything dse. I'm redly into
writing them first because | want to know what it is| want to do, what
itis| want to get across™

Instructional Planning Process

Thefivenurseeducatorswere asked to delineate, in considerabledetail, their
persona approach to theplanningof instruction. 1t wasfelt by theresearcher that
this information would disclose any activity that could be equated with an
instructional development approach, in the event that respondents tacitly knew
more on the subject than they could eucidate.

NE 1 beieved that planning was essentiad to the development of good
instruction, and that considerable planning was required before the course was
implemented.

"You havetolook at what you want as the end product and you have to
sewherethestudentiscomingfrom, and | think youhavetolook at both
ends before you can do al that stuff in the middle - looking a the
prerequisite courses, looking at what courses this one is aprerequisite
for."
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Her planning process beginswith areview of the literature and textson her
topic. She consders the philosophy, conceptual framework, and curricular
threads of the school, and determimes how these can beintegrated in the course
sheistoteach. Shethen reviews, revises, or sets objectives, taking into account
the prerequisite knowledge of the students. She then develops course materials
and specific lecturenotes. Shedevel opstestsduring coursedelivery, aseach unit
or topic is finished.

NE 2 notesthat thecurriculum! committee of her school determinesthebasic
format of the course. The nurse edmcator then develops the lectures to meet the
objectives. The faculty members aire permitted input regarding the topics and
objectives of each course.

"Wetalk alot about topics. W<e have so muchinput, but we don't make
the final decision about what <we teach and what goes into the curricu-

lum."

Her planning process involves reading the course textbook and other text-
books, doingaliterature search on thetopic, and collecting community resources.
Shedevelops lecture outlines and materials, and feelsthat being current in the
topic meansthat she has planned well.

NE 3 had just taught a specific course for the first time, so she used that
experience as an example in describing her approach to instructional planning.

"l was given someobjectives anid some coursetopicsto cover. | looked at
them and then | decided what E thought the students should cover and

| probably started with the topics first...Next | wrote the learning
objectives...then | sat down with a calendar and mapped out the
sequencing and the amount of ttime | would need for each concept.”

She planned the evaluation component of the course by going back to the
objectives. Usingtheseasabad sshehad to makedecisionsabout how many tests
and assignments, and when they should be scheduled. She planned due datesby
collaborating with other instructors, to ensure that students would not have too
many assignmentsor examinationsat thesametime. Theoverall courseplanning
was done prior to the beginning of the* term. Actual class lecturesand materials
were developed throughout the term.

NE 4 begins planning before the term commences. She consults with the
instructor that had previously taught the course, completes a literature review,
and then decides on an approach to present thetopic. Shenotesthat her planning,
at least at this stage, is content-driven. The overall course plan is done in
collaboration with others who are responsible for teaching the students.

NE 5 begins by looking at or setting terminal objectivesfor the course. This
isdonethrough areview of the literature on the topic. She describes her process
as follows:
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"l look at the textbook recommended to students, then at other text-
books. | go to the journals and look at the latest information and
research. | would look at thetimeand how | can present it to get my point
across.”

Shedid not elaborate on her decisonsregarding the eval uation of students,
but noted that evaluation istied to the objectives and the content.

SUMMARY

The results of this study were compared with common elements of instruc-
tional development models as described by Knirk and Gustafson (1986).

Needs Assessment. Basic theoretical and clinical requirements in nursing
education are provided by the ARNN. The schools of nursing evaluate societa
trends and health/illness statistics in determining specific content aress to be
included in nursing education.

Assessment of Learner Characteristics/Entry Skills. All students entering
schools of nursing take the Scholastic Aptitude Test. Students entering the
university baccalaureate program must complete a General Studiesyear before
being accepted into that program. Therefore some basic academic prerequisite
knowledge and skills are assessed. However it should be noted that nursing
education is a post-secondary program with a discrete theory and practical base
which studentswoul d not have experiencewith. It shouldbenoted that in present
programsthereislittle individualization of programsto meet the diverse needs
of students.

Soecification of Objectives/ Performance Tests. The nurse educators al use
behaviorally-stated objectives when planning the course, when planning indi-
vidual dassss, when eval uating students, when sdlecting teaching methodol o-
gies, and when revising courses. A primary focus for these nurse educators was
to ensure that that sdected content is delivered to students within the time
limitations provided. However the content is directly linked to objectives. Stu-
dentsare made aware of all academic, clinical, and professional objectives at the
beginning of each course.

Selecting Presentation MethodsandMedia. Timerestraintsand large classes
were cited by nurse educators as the two mgor limitations when selecting
classsoom methodologies. They were concerned about their learners and the
content when deciding on teaching strategies, but cited constraints as limiting
their actual implementation of anything but the lecture method, augmented by
audiovisual aids.

Implementation, Evaluation, and Revision Procedures. Students are evalu-
ated frequently throughout the implementation process, both formatively and
summatively. The evaluation of students, both in the academic and the clinica
settings, is based on the course objectives, which all students are aware of.
Coursesarerevised annually, based on student and faculty evaluation and onthe
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need to update content by including the latest research as published in nursing
journals.

CONCLUSIONS

Thisethnographi c case study of nurseeducators, their knowledgeof instruc-
tional development, and their instructional planning processss indicates that
they do use a systematic approach in the planning of instruction. They bdieve
that they havetheir own approach to instructional development. Their approach,
because of the setting in which they work, focuses heavily on the delivery of
content, but objectives are heavily utilized in their instructional planningand in
the evaluation of students.

Their systemati c approach doesresemblearudimentary, functional applica-
tion of abasicinstructional devel opment mode . Most of the nurseeducatorswere
unawarethat they were using an instructional development approach, and were
doing s0 in the absence of any theoretical knowledge of instructional develop-
ment, or even superficia familiarity with instructional development models.
Their knowledge level wasvery low, and seemed tobe on apar with theteachers
and teacher-librarians in the formal school system (Gallant, 1989; Tobin, 1989;
Graham, 1991; Thomey, 1991). However they used a very basic instructional
development approach in planninginstruction, whichismorethan that indicated
by the school system studies.

Nurse educators plan their coursesby committee, and they work in groupsto
plan instruction. They use common sets of objectives and common tests, hence
their approach to instructional planningisformal, organized and structured. The
useof arudimentary instructional development process permitsthem to plan as
agroup, and to prepare instruction that isaimed at the achievemnet of specified
objectives.

There are obvious similarities between instructional development and the
nursing process, if considered from asystemsperspective. It isprobablethat past
use of the nursing process has enabled nurse educators to utilize a systems
approach in planning instruction, in the absence of formal study in the area.
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Learner Assessment and Text Design
Strategies for Distance Education

Robert M. Bernard
Karin M. Lundgren

Abstract: In this article three learner assessment strategies are described, as well as
approaches that can be used by the designers of distance education instructional
materials. These are: prior knowledge; reading/readability; and learning style. In
addition, suggestions are made for designing learning environments and providing
learners with the tools to enhance their own learning experignce.

Resume: Get article decrit trois strategies devaluation de I'apprenant, de meme
que plusieurs demarches pouvant etre suivies par les concepteurs de materiel
didactique de tele-enseignement, a savoir selon les acquis, la lecture et la lisibilite,
et le style d'apprentissage. On y suggere en outre des moyens de concevoir des
cadres d'apprentissage et de fournir aux apprenants des outils qui leur permettront
de tirer le plus grand profit possible de leur situation d'apprentissage.

e Thewriter hasto produce a book or text about some subject with certain
features. What strategies can be incorporated into the materials to
improve the learner's likelihood of comprehension and successful learn-
ing?

. Tr?elearner has to comprehend and ultimately learn from textual materi-
als that have been given certain features. What best strategies can
learners use to improve their desred leve of achievement?

These problems reate to any designer-learner combination, but they are
more critical in the disance education environment. Study guides, tutorial
support, teleconferencing, study groups and computer networking all can play a
greater or lesser role in helping trandate the desgner's intentions into the
sudents achievement of lear ning goals. But unfortunately, distance education
sysemsfrequently do not provide many of theseextralearningresources. This
suggests that text materialsdated for distance consumption should include as
much strategic design as possible.

With additional infor mation, thedesigner can makethetext better reflect the
needsof thelearner. Threecharacteristics can beassessed relatively easily and
trandated into design decisions.
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« prior knowledge
« reading ability and text readability
* learning style

The purpose of this article is to describe some of the techniques that are
availablefor ngtheselearner characteristicsand suggest strategiesthat
can improve the design of distance education text materials.

Prior Knowledge

Prior knowledgerefershereto the specific vocabul ary and concept knowledge
that astudent possesses about asubject prior to beginning acourseof instruction
or atextbook. Prior knowledge can affect dmost all agpectsof study behavior (eg.,
reading speed and time on task) and how the designer approachesthe planning
of text materials.

Measuring Prior Knowledge

The designer can get a sense of students prior knowledge from avariety of
sources, especially from members of the learner population. Many of these
sources are described in more detail in the next section on reading level and
readability. Globa methods, like casual talks with teachers, can help definethe
generd styleand scopeof text materials. However, moreobjectiveand systematic
procedures are needed for the designer tojudge exactly what content should be
included or excluded.

One method that can be used with any of a variety of knowledgeable
individuals, including students, isconcept rating. A sampleof relevant concepts
isgiven to raters along with ascae (eg., ranging from do not know to definitely
know). This scale and the resulting data can be quantified, depending on the
precision needed for designjudgments. Aswith most methods, it isbest to obtain
information from morethan one source and morethan one representative of that
source.

Other quantifiable student assessment procedures are: formal tests (stand-
ardized or unstandardized); unstructured free recal (specifically or globdly
graded); structured interviews; and structured recal tests (fill-in-the blank or
short answer). |If multiple choice and true-false tests are to be used, respondees
should be asked not to guessbecause, asin achievement testing, guessingresults
in ambiguity of measurement.

Students can aso be asked to provide outlines or concept maps of the content
being assessed, but these methods may requiresomeinstruction intechniquein
order to achieve reasonable uniformity in thedata. Also, these techniques are
very time-consuming but may yield useful qualitative data.

With any pre-structured or testing approach, adequate coverage of the
content is paramount. There are two approaches that seem reasonable here: a)
drawing from preliminary content under the assumption that if beginning
materials are not known, then more advanced content will not be known either;
b) drawing a reasonable sample from al of the content that is available. The
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second approach providesmorecertainty of what students know and do not know,
while the first method requires less time and preparation.

Asyou will become aware in the next section on measuring readability, fill-
in-the blank tests and the cloze procedure can be similar; both requiring content
blanks. The cloze test, explained in more detail in the next section, has the
advantage of testing connected discourse, but this can dso be a disadvantage,
because less variety in concepts can be tested.

Text designers can use any of the above techniques, but before choosing one,
they should decide:

* the purpose of the testing;
» what kind of information will best facilitate the development of materials.

DESIGNING FOR PRIOR KNOWLEDGE
*

In texts designed for the general consumer, it isdifficult to design for the
actual prior knowledge of the learner. Thetypica approach isto grade texts as
introductory, intermediate or advanced along with age, and gear the language
and the concepts being taught to this assumption. For truly advanced or truly
introductory textsthisis by far the best approach. It is unreasonable to expect
that novicelearners should be exposed to materialsthat is too advanced, or that
truly advanced learners should be expected to wade through all too familiar
content — you really cannot produce atext for both.

Figure 1.
The Relationship Between Learner Knowledge and Text Design.

Advanced —»K i /

\ Intermediate \

Novice v Novice

The
Learner The Text




136 CJEC SUMMER 1994

However, in the mid-range of difficulty, a strategy which balances familiar
and unfamiliar can be the best approach. And it isentirely possbleto design a
textbook which catersto both the confident and theuncertainstudent. Naturally,
this approach takes more space and considerably more timeand thought on the
part of the designer, but in the end the success rate of less knowledgeable
students, in particular, will beworth theeffort. Figure 1 showsthisapproach for
designingtext for intermediate studentsthat contains both remedial content and
moderately advanced content.

Providing definitions of bas c terms, aswell asadvanced terms, isoneway of
solving thedilemma of variability in prior knowledge. Definitions can be set off
in boxes, with specid notesintext indicatingtheir presence. Illustrations, charts
and diagrams can be of great useto readerswho need to see aswell asread about
the content. In generd, it is best to provide severa ways of understanding
content, but there should be a clear connection between text and illustration.

Advance Organizers

When prior knowledge of asubject is low, advance organizers can be used to
ad student learning. An advance organizer (Ausubel, 1968) is a short prose
passage or graphical adjunct that appears before the content to be learned. The
organizer provides information at a higher conceptua levd than the text. In
Ausubel'swords, thisgivesthelearner "ideational scaffolding” onwhichthenew
learning can be built.

It is a "top down" approach to learning basad on the notion that specific
detailed learning can only be remembered if it is connected to a pre-existing
schema. An advance organizer can be designed as an expository organizer, for
new information, or a comparative description of previoudy known content.

Expository organizersprovidetheconceptual framework that undergirdsthe
up-and-coming material. A comparative organizer is constructed to provide a
known parallel to the new information. For instance, if the learner has prior
content knowledge, that schemacanbeused asabasisfor comparisontounknown
content (Jonassen, 1982).

According to Ausubel, advance organizers are not the same things as other
kinds of introductory materials, such as summaries or objectives, that are often
placed at the beginning of chapters. Theseareat thesame conceptual leved asthe
content and do not provide the higher-order conceptual organization as an
advance organizer.

One of the problems of advance organizers is that they do not work for all
studentsin all learningsituations (Stone, 1983). If thestudent already possesses
the prerequisite knowledge, the organizer is redundant. As well, certain
curricular patternssuch asspiral curriculumthat, through design, pre-condition
the learner to incoming new information, may aso inhibit the effectivenessof an
organizer. However, it is arguable that advance organizers cannot hurt the
reader, and it is possible that they might help.
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Figure 2.
Differences in Organizer Type by Instructional Group.
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Figure 2 showsthreehypothetical |earning situations—one-to-oneinstruc-
tion, specific group instruction, and generd instruction — and suggeststhe kind
of organizer that might be appropriate. Each organizer is more specific than the
next, moving from lower left to upper right, and a fewer number might be
expected. In addition, expected benefits would decrease as a more genera and
morevariableaudienceisaddressed. Thestudent'sprior knowledgeand possible
non-use of the organi zer are two of the aspects of general instruction that make
organizers questionable.

Graphic Organizers

Theconcept of graphicorgani zerswasdevel oped by Barren (1969) aroundthe
same theoretical notions upon which advance organizers are based. The main
difference isthat the content is presented in graphical, rather than verbal, form.

Graphic organizers can be illustrative or pictorial if their form effectively
communi catesan organi zing aspect of thecontent to beaddressed. However, they
should be labeled as organizers to improve their effectiveness (Bernard, 1990b).
As with most aspects of text, graphic organizers should be pilot tested on the
target audience.
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READING ABILITY / READABILITY

Reading ability and readability can be viewed as two sides of the same coin.
But according to Rye (1982), thereare many aspects of each that impingeon both
text (e.g., non-verbal elements) and thelearner (e.g., motivation) which cannot be
ass=sd by either readability or reading ability measure.

Measuring Reading Ability

Thetheoretical and practical literature on measuring reading ability isquite
extensive, and therearealarge number of instrumentsavailable. Readingtests
for children are often non-verbal and bound into multi-dimensional skills pack-
ages.

Reading tests for young adult and adult groups, such as the Nelson-Denny
Test, typically measure three aspects of reading ability: comprehension, vocabu-
lary and speed, which can either be interpreted individually or as a composite
based on national or locally produced norms. Thesenorms hel p determinewhere
thereader stands in relationship to the larger norming sample.

The Nelson-Denny Test, and instruments similar to it, can provide useful
information to teachersand students. Havingameasure of reading ability isan
important piece of information to the designer, as well. Scores can be obtained
through actual testing or from school records. However, areading score by itself
does not help much in specifying how text should be written and structured.
Readability estimates can hel p with this determination.

Measuring Readability

This section includes a discussion of traditional approaches to readability
measurement, followed by a discussion of the cloze procedure. An interpretation
example of the cloze procedure used in conjunction with a traditional reading
measure is provided.

All of the following approaches require the use of a sample of the content
material to betested.

Qualitativetechniques. Content experts, instructional designers, colleagues,
librarians, editors and instructors can all provide invaluable input into the
assessment of draft manuscripts or selections. Each will approach the task from
his/her own perspective, and this must be considered in interpretation. In the
absence of asystematic way of collecting datafrom them, however, their opinions
should be considered anecdotal and supplementary.

Takaloud or thinkal oud approaches (Flagg, 1990) can be used with small
numbers of students, preferably a selection of high and low ability readers.
Takaoud refers to the students' behavior during a testing sesson, where an
examiner sits with students while they read aloud. The students are given the
instruction that, when they encounter problems in understanding or difficulty
with any aspect of the text, they are to mention it. Explanation of the difficulty
is dso desirable. This technique gives an enormous amount of formative
information, including suggestions for structuring text, word choice and exam-
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pies. This method usually requires extensive notetaking or tape recording.

Open-ended questionscan be used to gather dataon readability fromexperts
or from students in the target population. Either procedure could involve using
a structured gquestionnaire or interview protocol that reflects the kinds of
information desred. Sometimes a small follow-up sample of questionnaire
regpondess is interviewed to obtain more information. Designers requiring
information from distance education students, especidly through the mail,
should be aware of the possibility of asmall return rate. Specia consideration,
such asthe length of the text, should be given to questionnairesthat will be sent
by mail.

Students can dso be asked direct questions about the text. This could be
accomplished in a one-to-one testing format or in larger groups. Students could
be questioned after reading with a pre-set group of questions. If test-like
questions are used, they should assess factual information, and be thought of as
an equivaent to the prior knowledge test from the previous section.

Singlegrade level formulas. The traditional way of assessing readability is
tojudgethetext, accordingto af ormul a, without askingstudent or expert opinion.
Klare (1969) lists 31 such readability formulas. Thesetestsdiffer intheway they
operationalizetermslike comprehension and vocabulary, but aresimilar inthat
they all produce a grade-level equivaent readability estimate.

Three of the most important and commonly used are the Fry Readability
Formula (1968), theF esch Test (Flesch, 1948) and the Dale-Chall formula(Dae
& Chall, 1948). The Hesch Tett isthe eesest to use and the shortest test to
conduct. The Dale-Chall formula isthe most accurate, however, having under-
gone the most research and having produced the highest correlationswith other
tests and teacher ratings of text.

The Dale-Chdl formula will be used as an exampl”af asingle grade-leve
equivalent procedure (Gilliland, 1972).

e Sdect 100-word samplesthroughout the material to be rated.

« Compute the average sentence length in words (X°).

« Computethe percentage of words outside the Dalelist of 3000 (x?).
Thisligt can beprocured from DaesWork or from specialized books
on the subject.

« Usetheformula: X50 = . 1579x' + .0496x° + 3.6365— where X50is
thegradeleve of astudent who could answer 50% of the questions
onthe McCall-Crabbs Test (1925).

Sincethisway of expressinggrade-level equivalent providesasinglereading
measure, it does not easily match reading ability test scores, unlessthe reading
test itsdlf is expressed in grade-level equivalents. When the target audience
poseses high prior knowledge of the content, a higher number does not
necessarily mean that the reading leve is difficult for that group.
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The clozeprocedure. The cloze procedureis particularly adaptable for usein
formative assessment, because it measuresreadability in terms of an individual
student's understanding of an actual passage from thetext. In asensg, itisthe
sum of avariety of linguistic variables estimated independently by other tech-
niques.

q The cloze procedure is appropriate for distance education, since an instru-
ment can be formed from samples of the material to be taught and administered,
untimed, in settings similar to those where studentsusually study. A negative
feature of the cloze procedure is that it produces arbitrary scores, which can be
expressed in percentages, but which will require interpretation.

Sincethecloze procedure is not atedt, per sg, or aformula, asat of guidelines
hasbeen established for producingindividual testinginstruments. Thefollowing
ligt includes these guidelines (Rye, 1982) plus some comments from persona
experience:

» The sdected passage should be devoid of standard instructiond
design features, such asillustrationsor inserted questions. It should
aso berepresentative of important, rather than "quirky" content. It
should include instructions to students.

» Sdlections should be at least 250 words in length with at least 50
deletions. However, since the test isnot timed, students should not
become frustrated by excessive passage lengths. It must be remem-
bered that findingthecorrect word for the blank ismuch harder than
readingthe passagewithout theblanks. It isimperativetotaketime
congtrai ntsandthemotivati on of thestudenttocompl etethetestinto
consideration, injudgingthelength of thetest. Generally speaking,
the older and more mature the reader, the longer the test can be.

« Clozetestscan be madeprogressively moredifficult by shorteningthe
gpan of words before the next deletion. This technique alows the
testee to become progressively more comfortable with the testing
procedure, which is surprisingly difficult even for simple passages.

« Prior knowledge of the content is not a desirable aspect of using the
cloze procedure. For thisreason, it is better to select as many non-
specific termsand wordsfor deletion aspossble. If content itemsare
used, thetest takes on the character of afill-in-the-blank test, and
would be better used to test prior knowledge.

e It is generally better to use sdlective deletion when testing for
readability, rather than usingasemi-random procedureor astrategy
with picks every-nth noun or verb. Detailed schemes for assigning
values to different types of deletions (i.e.,, nouns versus adjectives)
and their position in text are available (Rye, 1982).

» Research on scoring is conflicting; if comprehension testing is the
desired outcome of cloze testing, it is better to score with synonyms,
aswell asexact matches. However, thisistheharder procedure, since
someonemust construct alist of acceptable synonyms, and scoringis
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Figure 3.
Sample from a Cloze Test.

In recent years hundreds of behavioral specialists have
pondered, (1) and measured people for
evidence of the possible impact (2) being
the oldest, middle, last — or only — child. | (3)

examined about 60 of these studies and made a modest
“4) myself. No exact conclusion can

be drawn about (5) particular child, and on
certain points the investigators disagree (6)

themselves.

complicated by the need for multiple scorers and inter-rater reliabil-
ity estimates.
 |f amore exact, and less subjective, interpretation of the test is
necessary, only exact matches should be considered.
« Pilot test the instrument for timeand difficulty on afew readersfirst,
0 asto avoid multiple administrations with alarger group.
m

A sample from acloze test, taken from aReader's Digest article, is shown in
Figure 3.

Itiseasy toconfusereadingability with readability, when thecloze procedure
is used. What makes this application a test of readability and not of reading
ability isthat acontent sasmpleisbeing evaluated. Anindependent reading test
makesinterpretation much easer, because of thetendency toview thereadersas
having the problem, not the passage.

Interpretation of Reading Ability and Readability Data

Figure4 (Gilliland, 1972. p. 97) showsthetheoretical relationship between
textdifficulty, in gradelevel equivaents, and the development of reading ability.
Noticethat therelationship islinear, meaning that reading level progressesat a
relatively stablerateover different text difficulties. Thesecondlineiscurvilinear.
Attheearly sagesof reading asmall increasein text difficulty produces greater
difficulty for students. Asreadingskillsdevelop, difficulttextismoreeedly dealt
with because of the history of reading skills that have been acquired by the
student.

Early readers need careful planning in terms of readability in text design,
whereas older, more mature readers, need less consideration concerning read-
ability. Age, however, is not dways the determining factor on scdeto theleft in
Figure4. Ayoungprecociousreader may beabl etohandl every sophigticatedtext,
whereasan older, but poorer reader, may requirecons derably moredevel opment
time and effort on the part of the designer.

Good readability-reading ability should fall within the gray areathat marks
the variability that surrounds these joint concgpts. Condder the graphing
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Figure 4.
Text Difficulty (Readability) and Reading Ability Graphed Together.

4bilities Required for Successful Reading

Difficulty of the Text in Arbitrary Units

Figure 5.
Graphs of Fictional Data.

e

o

o

0
Cloze Units Cloze Units Cloze Units

Reading Ability in Percentiles

Text 1 Text 2 Text 3

Cloze Test Scores on Three Passages
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approach with somefictional data. Afterwardswe will deal with the statistical
interpretation.

Thisfictional example (the raw data are not included) describes one sample
of 10 readers of differing reading ability, expressed in percentileform, and three
different text selectionsmeasured in clozeunits. Figure5 shows scattergramsof
thethree setsof data,

Noticethat thefirst test approximatesthe previousillustration. Thisisnot
arequirement, but thereading test by cloze distribution hasthe marks of agood
match. Tests2 and 3 aretoo hard and too essy, respectively.

Now look at these same data Statistically.

TABLE 1
Interpretation of Fictional Data

Statistical Variables Text! Text2 Text3
Mean 27.1 6.1 34,7
SD 16.26 2.28, 8.03
M -to-SD Ratio 1.67 2.67 4.32
M-to-Max. Ratio (50 items) x 100 54% 12% 69%
Correlation 81 .50 56

The meanstell what we expected; thetexts are different on the cloze teds.
Thestandard deviations show ushow variablethetest scoresare. Test oneand
two are moderately variable while Test 3 isvery variable.

The mean-to-standard deviation ratio M to SD. The mean-to-standard
deviation ratio helps us understand these univariate descriptive data more
thoroughly. Technically, the M-to-SD should not be lessthan 1.00 (there canbe
No negativeval ues), because means should awaysbelarger than their standard
deviations. Distributionswith meanssmaller than their standard deviationsare
very flat and variable. M-to-SD Ratios of about 2.0 are a much better spread of
scoresaround themean. M-to-SD Ratiosof greater than 2.0 (particularly ashigh
as 4.0) indicate narrow distribution where the majority of scoresare doseto the
mean (oppodte of alarge D itsdf).

The Mean-to-Max Percentage. This gtatistic is simply the percentage of
correct regponsesof theaveragestudent. For Text 1 theaveragestudent received
about half of theiterms or 50% correct. Thisnumber isabout right for thissample.
However,itcanbetoolow (30%or lessinthecaseof our exampl e), or toohigh (70%
or gregter).

Pear son Product Moment Correlation. Thecorrelation coefficient tellsushow
much gradelevel andtest scoresmatchinthesample. The .83isahigh correlation
and the 0.50 and 0.56 are moderate. We would guess that the high correlation
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coefficient indicatesthat Test 1 isthebest, since there isagood match between
reading ability and readability.

Correlation coefficients produceauseful complement to the graphic represen-
tation (Figure 5). However, the number itsalf can be mideading. Severd
peculiarities of correlation coefficients can make their interpretation mideading
(e g, variability couldbelimited onthegrade sideaswell). Itisrecommendedyou
examine both the coefficient and its accompanying scattergram.

Sandard interpretation. Looking at all of the graphical and statistica
information together suggests that Test 1 is preferable. It has a good graphic
shape, and the M-to-SD Ratio as well as the Mean-to-Max Percentage are
reasonable. Its correlation coefficient in combination with the scattergram
(Figure 5) indicates that the match between grade level and readability is high.
This suggests that students of different reading abilities scored about the way
they should have on the readability measure.

DESIGNING FOR READING ABILITY/READABILITY

There is no substitute for clear, concise writing, and this above all is what
makes text readable. But good learners do not just read; they display a set of
behaviorsthat turnreadability intolearnability. Someof theseare: organization,
reiteration, rehearsal and exercise. Thedrategiesdiscussed below are intended
to implant, in poor readers and hence poor learners, some of the traits of good
readers/learners.

Headings and Sub-headings

Headings and sub-headings are organizers, of sorts, but they are "running
organizers;” the organization revealing itself as the materia progresses. While
they are critical, their over-use creates the impresson of an outline.

Establishing and maintaining consistency is important (Hartley, 1988). A
student should be able to count on the scheme that thedesigner hasdevised. As
important too is how consistency accounts for itsaf in the placement and
characteristics imbued in the scheme. Hartley has amply demonstrated the
importance of proportional spacing regarding headings.

An outline of headings and sub-headings may also appear at the beginning
of asection or chapter. Thisamountsto a "table of contents’ for the chapter. A
chapter outline is a summary and organizer rolled into one, but since the
organization will eventually reved itsdf in the text, a more descriptive summary
may be preferred. Theone exception to thisisin scientific texts, whereinvariant
order of topics provides advance organization.

Overviews

Overviewsare descriptive passageswhich areintended to introduce asection
or topic by summarizingit. However, overviews are often far too literal. Instead
of reading, "Inthefollowing chapteryou will find...", overviewscould easily begin
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with, 'In thelast chapter you saw that...", and go on to say, ‘In this chapter well
se how..."

WEell call thisa"continuity overview" for want of abetter term. Summaries
of this type lead knowledge to knowledge in a way that simple reiterative
summariescannot. Thismay sound likean advance organizer, but thereisavery
big difference, from Ausubel's point of view. "Continuity overviews' summarize
previous and future learning rather than organize.

Sudent Objectives

Student objectives, usually placed at thebeginning of asection or chapter, are
seldom used, or evenread. When forced to, research showsthat studentswill use
them, and even then they are only modestly effective (Klauer, 1984).

If the content objectives are concrete (e.g., the student will be able to insert
the bulb into the socket) then behaviorally based objectives make perfect sense.
But if the content deals with information that isricher in meaning, abehaviora
objective such as "the student will be able to recall the steps leading to knight-
hood", islittlemorethan an instructional strategy fr memorization, or at bestan
overview of the bottom level content.

Instructional objectives, on the other hand, provideavariety of possibilities.
Instructional objectives can, but do not aways, convey information that is
valuablefrom astrategy point of view. An experimental study by Bernard (1990a)
pointed out how important rel ated procedural statements can be used to create
an overdll strategy for improving achievement. Through a series of statements
that can be put into objectiveform, the student can begiven a" pathway" through
thematerial. Instructional objectivescan be moreinteresting, linguigticaly, and
more helpful, instructionally.

Take the following example:

 Learn the variance formula — it is critica to everything that
follows.

« Remember thesymbology: &= variance; 2= summation; X= ascore
onavariable; M = mean of thedi stributi on of scores; n= number of
subjects in the distribution.

 Learn the form of the formula variance: "the sum of the squared
deviationsof scores from the mean, divided by number of subjects’.
You will see this form in many different disguises in future
chapters.

 Explain how thevariancecan be converted into standard deviation
units. Remember that variance, by definition, isin squared units,
and SD isin unsquared units.

These objectives, admittedly are not conventional, but they express critical
rel ationshi ps among concepts and tie into prior knowledge. Thisisjust oneidea
that could improve the practice of using objectives.
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Inserted Questions in Text

Inserted questions have a long and honored research tradition. Rothkopf
(1965) coined theterm mathemageni cs, which became equated with questioning,
andthisledtoaspateof studiesof every vari ant oninserted questionsimaginable.

There is little question, that, if assduously used, inserted questions can
improve scores on future achievement measures (Hamaker, 1986). However, the
leve of the question is a determining factor. Simple rote recall questions will,
invariably, cue studentsto ssmply memorizing. More complex, comprehension
leve questionswill leadtobetter understanding of thecontent, and may serveless
well as models for presumed future questioning.

Applicationand/or problem sol ving questionsprovidethebest opportunity for
real growth and the use of previous knowledge. Application questions require
much morethan smplecomprehensi on, they require generalization, adaptation,
analogy and articulation.

Problem solving questions go one step further. They demand information
fromvarious places (presumably from within thetarget source) and the engineer-
ing of the information for some purpose.

Exercises and Problems

Thedataare mixed on the usefu I ness of exercises and problems placed at end
of text sdections (Paschal, Weinstein & Walberg, 1984). If left ungraded, or
without feedback, exercises and problems are only modestly effective. If graded,
with real feedback on better performance, they can be very effective. But
unfortunately, the provision of appropriate feedback is outside the realm of the
instructional text designer.

Good"end of chapter” exercises need not all be at thesameinstructional leve.
If memory is required (i.e., "memorize the variance formula'), then a number of
memory questions aredesirable. |f they areto be used, it is most important for
the text designer to know why particular questions are included and the
presumed content and instructional veracity of each.

LEARNING STYLE

In addition to the consideration regarding prior knowledge and reading
ability/readability, there are other measurable learner characteristics that can
provide information to the designer of instructional text.

Thepast 20yearsof research intheareaof |learningstyles (e.g., Pask & Scott,
1972; Marton & Sdjo, 1976; Entwistle& Ramsden, 1983; Biggs, 1985; Schmeck,
1988) have found that certain types of characteristics are more favorable to
successful learningthan others. Several approachesto measurethesedifferences
in style have been based on observations and interviews (Pask & Scott, 1972;
Marton & Saljo, 1976) resultingin paper-and-pencil questionnaireor inventories.
Theresults of learning styles research suggest that students employing a degp-
level approach driven by intrinsic motivation matched with good reading habits
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ssam also to perform better on common university tests.

Oneinventory was devised by Entwistle and Ramsden (1983), and validated
by a variety of researchers in many settings including distance education
(Kember, 1989). This measure, and others like it, may help the designer
determine whether the learner is operating at the leve of surface (eg., rote
memorization, etc.) or deep (e.g., meaning and understanding) approaches to
learning, andwhether other factors, such asimprovidence(i.e., searchfor details),
operationslearning (i.e., proceduralized learning), and intrinsic versusextrinsic
motivation are aso operating. This list of factors has been identified as either
contributing to or impeding learning success (eg., Hattie & Watkins, 1983).

Findingsfrom these studies suggest three explicit strategies for text-design-
es

« toincludealearningstyleinventory asasd f-diagnostictest toallow
studentsto determine how they might improvetheir study habits.

e to incorporate built-in text design suggegtions that prompt the
studentsto take responsibility for their own learning, such asthe
use of meta-cognitive learning strategies.

e to suggest dternative ways of viewing and representing the
information in other ways by constructing graphical representa
tions and designing their own learning exercises.

Then, exactly how doyou designinstructiona text for individual differences.
The best answer is to do everything: perform careful readability assessment,
providestructuresthat aid in comprehension and memory and provide someform
of training for some organizational instructional drategies such as concept
mapping. However, knowing something about the kind of environment in which
atext will be used, as well as the objectives, the time that students will be able
toinvest and learning styleinformation can contributeto thedesigners decisons
regarding the amount of structure to provide and how much help should be
provided in the form of suggestions for study.

DESIGNING FOR SUCCESSFUL LEARNING AT A DISTANCE:
A QUESTION OF STRUCTURE

Figure 6 shows the various grategies that can be used for specific learner
difficulties. Mogt of the suggestions are designer-based, inthat they are adjuncts
that can be designed into the material. However, successful learning involves
morethan simply respondingto pre-designed elements. For real |earning success
to occur a gradual change from designer structured texts to the inclusion of sdif-
directed learning activities has been found to encourage independent degp-leve
learning (Beaudoin, 1990). Independent learning, by the nature of distance
education, isone of the essential requirementsfor success.
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Figure 6.
Learner Characteristics and Potential Instructional Strategies.
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Theproblem of providinglessstructured approachestothelearner isgreater
than the reverse. Some readers prefer to take their own notes, in one form or
another, but these notes can simply duplicate the text structure in a highly
structured text. However, somelearners, probably thetruly deep learnersonthe
degpand surfacescae, prefer tocreatethei r own organization, independent of the
organization of thetext. Theseare advanced learnersin content aswell asstyle,
but this is not aways the case Mot learners need to create their own
organization in order for content to become meaningfully "theirs'.

The question regarding how much structure and which instructional strat-
egiestoincludeintextisadifficult one (Grow, 1991). Figure 6 may help suggest
which types of drategies are possble for different kinds of learners. But in
adopting one strategy, somelearnersmay beexcluded. Theredl trickisknowing
thelearnersand the natureof thestructurethey require. A trainingmanual, for
example, for a very homogeneous group will require a different desgn than a
generd text, intended for a heterogeneous audience.

The complexity involved in the designer'stask isshown in Figure 7. Here,
three variables - learning style (deep-surface), textual structure and prior
knowledge (high and low) are displayed in rel ationship to oneanother. Learning
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Styleisshownonthevertical axis, varyingtext structureisonthehorizontal axis
and diminishing subject matter familiarity (prior knowledge) is on the depth
dimension.

Figure 7.
Relationship of Learning Styles to Learning Strategies.
|
§
o * Notetaking | * Pattern Noting
g * Highlighting * Mnheumonics .
< * Underlining * New Word List Strategies Move Down
2 l |
S + Outlining * Define New Terms
= * Rereading
2 * Exercises Provided |
5 |
g * Reorganizing « Concept Mapping
s * Paraphrasing | * Verbal Restructuring
2 * Alternative Examples * Elaboration
g * Self-Quiz * New Exercises and
2 | Problems
&8
Highly Structured Text Low Text Structure of

At one time or another, most learners cross categories, so this graph is not
intended to characterize the behaviors of these learners as much asto suggest a
progressive strategy to both student and designer.

The depth dimension in Figure 7 — diminishing content familiarity —
suggeststhat as learner's prior knowledge or readiness for the content decreasss,
surface-oriented drategies are likely to help even normally deep learners.
Encountering new terminology, relating unfamiliar concepts, having to form a
new knowledge structure based on content frameworks or hierarchies demand
many of thebehaviors that characterize the surfacelearner. Fragile knowledge
in learners demands rehearsal and gradual cognitive restructuring, before even
deep comprehension, much less creativity, can occur.

One current line of thinking and research suggests that a solution to the
question of structureliesinguidinglearnerstowardscreatingtheir ownstructure
(eg., Novak& Gowan, 1990; Patten, Chao& Reigeluth, 1986), thusallowingthem
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to link concepts to their own persona schemata. This means that the designer
needs to provide the learner with drategies rather than structures. A wide
variety of such drategies have been proposed, including concept mapping,
cognitive mapping, idea mapping, patterned note-taking, webbing, flow charting
and networking. All of these strategies fall within the general theoretical
perspective known as elaboration theory (Reigeluth & Stein, 1983).

Procedures for encouraging cognitive elaboration include planning, attend-
ing, encoding, reviewing and eval uating (Weinstein & Underwood, 1985), al of
which can be activated in textual materialsto improve learning achievement. A
study of concept mapping (Bernard & Naidu, 1992) in distance education
demonsgtrates this point.

One-hundred forty-one female distance education subjects participated in
one of four treatments. a control group (standard materials for the course); an
inserted questionsgroup (linked to course material s); aconcept mappinginstruc-
tions group and a combined group. The concept mapping group was further
divided according to the number of concept maps they turned in and received
feedback on. Achievement scores at the end of the 12-week course for high
persistent mappers were better than both the control condition and the inserted
questions group. They were close to significantly better than low persistence
mappers. Thissuggeststhat, evenfor ageneral audience, concept mapping, built
into course material's, can provide genuine benefits in terms of achievement and
learning self-sufficiency.

SUMMARY AND CONCLUSIONS

This article has attempted to sketch a perspective on text design that
emphasi zes assessment of learner characteristicsfrom threeperspectives. These
areprior knowledge, reading ability/ readability and learning style. It isargued
here that for distance education, in particular, it is important that designers
possess some understanding of these characteristics in their intended audience.
Thisisbecausedistance education materialsform thebasisfor distancelearning,
especidly when other kinds of learning support are lacking.

Designing materias is often not enough, however. In addition to modifying
textto makeit morelearnable, itisoften desirablefor thedesignerto providetools
and strategies that can facilitate independent learning. Concept mapping was
cited as an approach that can be designed into distance education texts, to
increase learner control.
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D/'mo Pork Tycoon

L, F. (Len) Proctor, Editor

Reviewed by Michael Thorsen

System Information and Requirements

DinoPark Tycoon ™

MECC

6160 Summit Drive North

Minneapolis, Minnesota 55430-4003
Phone 1-800-685MECC, ext 540

In Canada, the program is available from:
Software Plus

#1 12760 Bathgate Way

Richmond, B.C. V6V 174

Phone: 1-800-663-7731

Cogt: Stand aloneretail version $90.00

Macintosh System Requirements:

68030 or faster recommended

e 1 MB of RAM memory for B&W, 2MB for Color, 4 MB for system 7

Hard disk drive
System 6.0.7 or greater , but system 7 or later advisable

MS-DOS System Requirements

386 of higher required

1MBRAM

DOS 5.0 or higher

Hard drive

Microsoft-compatible mouse

VGA or SYGA monitor and adapter
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"Cool graphics Neat sounds! Thisisrad" These arejust afew of the
comments | have heard from my students about the new program from MECC
caled, DinoPark Tycoon. It is not very often that you get Grade 6, 7, or 8
students showing up an hour before school starts to use the computers for
something other than games. Dino Park Tycoon has had this effect on my
students.

Dino Park Tycoon is a theme park simulation. In the simulation you
purchase, build, operate and continually maintain aroadside dinosaur park.
For direct business applications most of the factors, events and problems are
very redistic and practical. For math applications Dino Park includes
estimation, percentages, averages, decimals, graphing, problem solving, and
al of thebasic math operations. Thereareasodirect scienceand socid studies
applications with respect to the history, habitat, diet, and eras of the 19
dinosaurs who can inhabit the DinoPark.

Installing Dino Park on your computer is very simple because thedisk it
comes on is equipped with an installer program. The installation process for
both the Mac and MS-DOS formats is quite similar. As with other MECC
products, the documentation is extensive and thorough. Upon opening the
binder thefirst item encountered is a product overview section which contains
the background information on the program, then there is a getting started
section for those who are impatient to "get going", adetailed product descrip-
tion with many screen displays for reference and an extensive classroom
resources section containing both teacher support materials and student
handouts.

| found that the students enjoyed working out the everyday problemsthey
encountered in Dino Park Tycoon. Asaresult, taking the concepts they had
learned back to the classroom for discussion was made easy. | liked the fact
that when students worked through the program they found success in steps.
While it would take them some time to get by the $100 000 revenue mark, at
the $300 000 (and others) they were faced with, not only more problems, but
moredifficult and complex problems. Inthisway, theareas of forecasting and
decision-making became much more relative. Second, the successes and
failures of the students were shared equally. This enabled students to
comprehendwhy they did or didn't find success. For me, thebottom lineisthat
this program is effective and fun to use. The kids learn facts and concepts
without agonizing over which is which. They are able to develop their
information processing skills and not even know they are doing it.

Dino Park Tycoon is recommended for use in Grades 3-12. From what |
have seen, it is best suited for Middle Yearsi.e.. Grades 5-9 students. The
concepts are abit above most of theyounger ones, and the older students often
find the program too simple, too quick. Like all students, as they used the
program, my students found tricks to being successful. However, most of the
tricks were realistic and appropriate. For example, one trick everyone finds
sooner or later, isthat if they hire the maximum number of security guards
possible, their income will begin to increase dramatically and unrealistically.
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Watch out for that one as it immediately takes the challenge, and most
importantly, the fun out of the program. Even with this minor bug, the
program is certainly worth considering when looking for math, science and
social studies oriented interactive learning resources to integrate into class-

room instruction.

REVIEWER

Michael Thorsen is a Grade 7 Teacher at St. John School in Saskatoon,
Saskatchewan.
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Book Reviews

Diane P, Janes, Editor

Visual Communicating, by Ralph E. Wileman. New Jersey: Educational
Technology Publications 1993. ISBN 0-87778-248-2,147 pages, $34.95 (Cdn).

Reviewed by K. Bruce Lane

With ever increasing numbers of personal computers and graphics
software programs flooding business and education sectors, presenters are
beginning to consider themselves designers. Theresult is huge numbers of
ineffective attempts at communi cating ideas to bored audiences.

Visual Communicating is aimed at anyone who wishesto improvetheir
use of visuals. It isideally suited as a workbook for beginning students of
visual design. It isaso an excellent reference for teachers who have had
minimum exposure to design and production of educational resources.

The subject matter is basic and well organized with numerous simple
exercises for practice. There are five chapters in the book: Chapter One,
Introduction, describesthe use of visuals, the rationalefor their design and
development for learning, and describes how visuals affect understanding
and learning in an audience; Chapter Two, Visual Stimuli, outlines types of
visuals and degrees of visualization; Chapter Three, Visua Thinking, pro-
vides tools for visualization of data and information; Chapter Four, Visual
Design Considerations, presents a series of questions for evaluation of
visuals; and Chapter 5, Field Testing and Rendering Visuals, outlines the
process of designing visuals in the context of creating a lesson or presenta
tion.

An appendix contains very useful storyboards and templates for 35mm
dides, flipcharts, overhead transparencies, video. A comprehensiveglossary,
evaluation checklists and bibliography are aso included.

My initial response to the book is positive. The concepts are well
presented with ample illustrations and opportunities for practice, While
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there is little emphasis on theoretical agpects of communicating, this book
would be a useful tool as an introduction to the cregtion of visuals or as a
referencefor presenters wishing to refresh their knowledge. Anyonewho has
to create a presentation, whether in the educational system, government or
business would find this book useful!

REVIEWER

K. Bruce LaneisPresident of Spectrum Design Corporation, agraphic design
and audiovisual production company. Heisaso a Sessond Lecturer of
Media Courses with the Faculty of Education, Memoria University of
Newfoundland.
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Aspects of School Television in Europe, Manfred Meyer (Ed). Munich,
Germany: KG. Saur, 1992, ISBN 3-598-20209-1 (591 pages).

Reviewed by Richard F. Lewis, Ph. D.

Aspectsof School Television in Europe contains 66 articles, written by
producers, teachers and researchers. The editor explains that allowing au-
thors to speak in their own voiceswould permit their messages to be commu-
nicated more faithfully. As a result, magazine-style articles blend with
scholarly works. Short articles highlight specific viewpoints while longer
pieces review literature, history and research projects. In the book, the term
school television refers to programs which supplement or replace instruction
directly in schools as opposed to educational broadcasting, which includes
programs broadcast directly to homes. While in-school broadcasts appear to
havedeclined in Canadasince early effortsin Newfoundland and Nova Scotia,
Europeans continue to use them actively.

Theeditor's lead article is an excellent introduction to school television in
Europe, detailing how television authorities are organized, how they are
governed, how liaison with schools occurs and how research is integrated into
the process. Other chapters deal with specific aspects of school broadcasts.
Rather than proceed in section-by-section review, | will describe the major
themes and issues in the book.

Television has been used to teach many subjectsin Europe. Programs deal
with science, mathematics, media literacy, language learning, health and
specia education. Case studies which pepper the volume cite the importance
of television as a motivating force, especidly in science, mathematics and
language learning. In mathematics, one author mentions three goas. math-
ematicsisfun, it isuseful, and it helpsyou understand your world. Teachers,
education authorities and government education departments set content and
approaches. Most programs appear to have been effective in achieving their
gods. The impact of Sesame Street is felt throughout the volume. Authors
credit the research and production model and results of that program with
enhancing school television all over the world.

Many authors cite the need for support services for school television. In-
service and pre-services workshops, teachers guides, and education officers
(likecurriculum specidistsin Canada) ensurethat programscan achievetheir
godseffectively. Many authors comment on theneed to publicizetheavail abil-
ity of the television materials.

Research, both formativeand summative, figuresheavily in many articles.
The needs of students and teachers, the effectiveness of the programs and
utilization information all receive attention. Research ensures that money is
being well-spent and that intended outcomes can be measured.
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International co-production is a fact of life in the mainstream media
Authors in this text suggest some specific guidelines for international co-
productions which would seem to apply to co-production of any type. Authors
highlight the need for clear objectives and standards, research, pilot programs
and the use of afew co-operators instead of many in program production.

Authors highlight the importance for quality control in school television.
Never mentioned but underlying the articles is the sense that we could very
easily lose school television — it is still not aneed but more like awant. Asa
result, they emphasize the importance of relevance, close contact with their
audiences, accuracy and appropriateness. They suggest that multi-media
productsenhancetelevised material. Companion computer software, learning
kits, printed material and teachers manuals containing activities all help
television programs become part of an active learning model.

The book contains a wealth of information which will be useful for
provincial media producers as well as educational broadcasters. Anyone
contempl ating the production of any types of mediated instruction would be
wise to consult it. It will aso be useful as a reference for students in
communication studies and educational technology programs. With the in-
creased interest in distance education, producers and educators working
within that framework would aso be wise to consult the work.

Television continues to be one of the most powerful worldwide communi-
cation channels. By continuing to harness its power to present valuable
information, we can counteract the effect of less-than-desirable programming.
In North America, we would be wise to heed the messages contained in the
book, not necessarily to re-introduce school televison but to continue to use it
to achieve critical educational objectives.

REVIEWER

Richard F. Lewisis Assodate Professor of Communication Studies at the University
of Windsor. He sarves as Chair of the Board of Educationa Advisors of CBC
Sesame Street. He has been President of AMTEC and Editor of the CIEC.
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