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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.
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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.
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Figure 5.
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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.
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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



150 CJEC SUMMER 1994

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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