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AUTHOR'S ABSTRACT

The report describes the development of a replicabie package of training
materials to enable instructional product developers to prepare first-
draft materials. The objective of the materials was as follows:

GCiven a set of specificationy for short-term

instructional sequences, the trainee will be

able to produce a first-draft of instruction

that includes the techniques described in the
materials.

Five instructional techniques, derived from laboratory research and selected
through a survey of eminent instructional psychologists, comprised the
substance of the materials. The techniques were direct practice, knowledse
of results, prompting, task description and control of ingpection behavior.
The final package required from 12-15 hours to complete and consisted of
texts, practice discriminarion sequences, models of instruction, revision
and writing sinulations, an annotated bibliography and criterion measures. -
The report describes the procedures emploved to develop each of these
components.

Eight developmental and ficld tests were conducted on the materials, usine

field tests indicated that tue materials wore replicable in their instruct-
ional process and effects. v aldition, ¢ .~ries of controlled variation
studies were conductod .tv.ny Tae de.olanrent process for the purpose of
providing input to proiect decision-makine. These studies are reported in
detail.




INTRODUCTION

~o vinible and confiictiry alternatives exist for solviapg the rafor
asroblems of instruction {n the schoola. The first set of solutions depends
upon analysis and application of sclentific ‘indings mnd procedures. The
cranslation of thesc findings and procedures results in a form of technoloypy,
and nany prominent figures in the field of {nstructional psvchology advocate
such an approach (Glaser, 1966, Caunce, 1969 Schiutz, 1970 : Lumsdaire, 1964).
“he thrust c¢f a .econd alternative solution to educational problerms centers
not upon the application of svstematic procedures but rather on the redefin-
ition of the proper scope of {nstructional endeavor from something measur-
able and, hence, verifiable to a more subjective, personal activity. Many

cf the propénenta of less structured schooling come to their position

tecause of frustration and disillustonmﬁnt with their instructional
erxperiences, and out of such distress springs their pattewrn for educational
improvement. Instructional technologistsh on the other hand, operate from

a base of optimiam. They assume that moﬁt problers can be solved; most
phenovena can be explained. The onus {s iupon the technolozist to sclect or
to discover the solution. It was out of /such optimism that this project
emerged.

One of the few common acreements in cducational thought is that changze is
a complex process. A dictum to employ a particular innovation or procedure
inevitably 18 ignored. The history of {nstructional innovation is a dark
and checkered ome, and rarely have ideas disseminated through teacher
education institutions, for instance, demonstrated positive impact oxg the
achievement of the students. '

In the last six years, however, the reliance for the dissemination of
"better'' approaches has shifted fror teacher training to those agencies
which develop instructional materials and procedures, sometires described
as systems. Such systerms are desipned lo 7 -oduce achievement of particular
competencies in their uiern. Thnesc materials and procedures are planned to
be reproducible ai¢ tu {vilow the basic tenets of enpirical development.
The growing success anc acceptance of ecarly materiais developed according
to empirical procecurss have tnccuraged educators to devote more attention
to additional instructional development endeavors. Unfortunately. this
{nterest has not buen matched by an expanding force of personnel with
.raining and expertise in the procens of inatructional design. The recos-
{on of the need for suitably trained research and developzent {rndividuain
., contributed to tne funding of the graduate research training progpra=.
dowever, the unquestionably localized, {f not {nsular, consequences ot
umiversity-based training progrars precludes the widesnread distribution
of traininpg. At the same time, the doctoral degree, heretofore the passport
to the research realm, i{s beiny questiored as a prercquisite for effective
work in instructional development. Onc¢ solution to the troublesome probler
of training development personnel involves the application of product
development techniques to the training mission. Replicable materials whicnh
could be successfully used in a varfety of sites present likely oeans for
gneliorating the traininsg need. This project was developed, in part, to
test the notion that traininpg in skiils relevant to {natructional deaisn
could be mediated efiectively, and primarily, by instructionail materials.
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survey o saterfals avallable to trots {nstructional developer. revedien
certain arcas of deticiency. For instance, attention han been piven to he
developrent o: specifications (Majer, w0, Pophac, Y967} to the cenduct o
task analysis (Gapne, 1965; Hripes, 1970) and developrental testing {(Marrlie,
1967) and field testinge (Calipetra, Y964}, However, materials relevant o
tiie production of instructionall~ sound first draftas were less vis{bie,
Aripps (1970) devotes onlv a srall nortion of his boor apecifically to
{ngtruction and suppests that readers refer to books on ‘proprassing.
The best such boow, {n the writer's opinton, has been written by Sunan
Markle (1970), howewver, the hoor {w frankly a book on srogramming. Witice
ruch of the content may be extranclated to other {natructicnal forvats,
the learner munt do such translation for himseltf. & subatantikl portion of
the book s directed to frame editiry. Therefore, the perceived defieiency
in replicabie traininy materfals devoted srecifically to the developrment
of skill in production of first drart {nstructional miateriagls, rotivated
the decisfion to concentrate the protect developront effort on this specific
area.

Uve v cf Work lan

In a nonobvious diunlavy of naivete, toe author was determined o conduct
this project the 'right” wav, that (s, fn acrcordance with prescripticns
for instructional development wventures. Ttus, the protect bepan with a
delightful mixturd of self-consciouiness ang smupenesa, both of which were
soon to be dissipated. The oroiect vas planned to involve four ralor
phames: (1} formulation, srccificartien, a i infttal protatyping: () deafz
writing and developreantal testing: (1 revision; and (4) demonstration
testing. The tirst :ta,¢, where the substance of the project wvan desfoned
to extend from Dweesmter ! to Marchh 1. Phase two was acheduled for Aprii
through June: ahase tiaree in July: nhase tour was planned for August and
Septerber with Lhe {_nal report o e arepared {o cCctoler. Jne pianaeu
achedule should be kvpt!xn =ind an g drdcription o the actualo o eperatlion
mtolda,

L statd meshers woere aluo Sirected o been trace o1 Uhe winga aprd
nurners of decisfons rade ac that g adequnte reccrd ol the deveoprent
vitort would be avalbiable,
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Peane One: Formulation, bpecification and dratateping -- twc, Vll-Maren

Lecause The aroposal cozzitled the protect 4 a wel of srons spectfic
atlons, tre formulalien phasce of the protect wan relatively brief. Al-

tnoust tne Anclualon of tive instructional foefhnlques had Yeen stipulatet,

the profect ‘staflf needed first to determine witeh techntiques would be
those sclected fro= the content of the *n:crlilu.

7y

1
\se

vuTIng hiln period the follewing tanka were utt\w,linhvd'

we conducted a survey of inatructional savecholopists Lo annons
their preference {or varfous 1nutrustlonn1 techniquesn .

J.0 Surves results were tabuliazed and presented in A paper at the
Annual Mecting of the Arerican n#ucn'ional Venearch Apnociation
in New York.,

}J. Tentative selection of aix inntructional technicuen wan cade
practice, prompting, knowleduce of resultn, contrel of tnapection
behavior, task dencription &nd sdvance organizer. Selection wvan
wuided by both the results of the murvey and the netaff's attennt
to render the tachniqucu in tnstructional aequences.

“. treliminary contacts wvere made for develonrmental and fleld tent
aites for soring and susmer.

“. bExsmples of ashori-ters inetructional negquences {n a variety of
nubject mattery were developed. Theme scquences were to be
suizable for differetit aged learners an? to provide a sense of
variety with wvhich {netruzticn =tynt be produced. Tite aequences
were planned to be umed Iin digeri=in.t (on and rew ‘taton sections
of the project.

h. inai spectiitcation of the obieciives were prnerated and are

prenented below

GClven a aet of apeciitcations ‘ros wnich to chocue,

trhe tralnee would bHe abvle o felnn an tuatructional

sequence which exhthived the e 0! the Sritrtucticnal
technigquen {ncluded (n the ~ateriaisn.

suborcdinate competenclien werle nentuiated as followe
Ability 2o dincrizinate the e nf such technt
Razpie inatructional meguencen, Loto on A Aol

sultiple dincrizination ban:ts

AbLllty 20 pavide giver nequences te L=nrove the use
£ nuch techniquesn., ' -

Piilty 1o corzectly Aeicc! staleoments rejialive to the
recoszvended une of techniquen.

LY
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>. Turing late Mav and early June, texts, criterh;n ite~a and practice
excrcines were written for the second subsection, "Techniques for
Pesponse Control.” The techniques of prompting, direct practice and
xnowledpge of resulta formed the aubnatance of the component.

. “eta of arecifications wvere nroduced for the siculaticn section nf

r

zne matevrialsa. DMrecttons for une of the epecifications wete aleo
previded.

re

7. In late June, thirtv copits of the zaterials vere preducced.
m.  wark nreoceecded on the bitliographey.

<. urmtacts for {ield teat alten were turauwrd,

ase Thren s

-
>
e
7S
o]

35
0
1
by
"
N
>
-
~

velen -- Julv-Nowvember 167

. Fileid tenr on Praponae Control mection wvas conducted Julv 7 oand
in Santa Monica. .

4 {le=n woere tevised and ~ateriain !w-?rc tecteod Al

. lvecticnn an
i Arizens Srtate on undergraduaten. No £5aff eesber vere directly
cavalved (o the field tear,

Lata fro= Santa Monicr and Arl{zema vere ficored. Pevislons were rade
i lte=a, mncoring orocedurten, nractice diacrinminaticn exercisnes and

texl materiala.

ueted en Julvw 0T oand I in Terrance . Stafd

U
alnins van sunertvived b lnacal team leadern.

TRTa were comnlied, Analvzed and ftevleinne (0 tew?  ltemsi, Draclice

dincrininaticn exercines were —ale.

P T materials Cere aubtost e o exlernal fxoert Teview v fwo
raucaticnal pavenoloptate . Thelr rekronacd Tesulted fn tne aisnd
fication o languace esp
{r the inmatructional aequence.

[z

.

icved ‘i omaterials am well as ~cdtficaticy

fevtlaten exerninea were ~roduccea.

S0 Medeln of fnstructiona: aefuences were ceveicped and fociuded (o

~azeriain,

7. The opretenl was sodillcd To orerlect resiaton rather than disrcrists

azien hehavicrs.

iv, A Tleld test vas ronductes at Manhatta heach vumder opti=al conditinnn

.. sarza vere conalidered o renreqent tre Cirat Gemonattation trial.

AT Aa vere maivied and revisniona =ade .

Q 3
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administered 1o UCLA teacher education candidates. Hleld
not pursued.

Individual rewiston exercises (for rach ‘natructional technique!
were nroduced.

Jrecticns written for nanda-of i’ i Arizona State.

Mot ficationa were ~ade for

fpvinsons In directions

» Feour: Fina: Data Analwqals, Pecl e Preparation
Decesbher-March

Lay in the receip: of data delaved productitn of ffral versien.

Trhe Bibliofranhay wan ¢ rued and serdcuuly reviacd,

An cpriomal mection 10 : vas reiatroduced.

Introducticn to =aterials wan wrir “ich fncorporated the
of develonment of thia protect.

The vesearch atudies senerated thirous! protect were
paper wan pronared and presented . ual Mepting
Fducaticnal Fraearch Anscciazicn

rofemaicnal drawinea were added e =atertals.

All triale were St 'ected to o reanalvatis and

SN N ]
anyen wWere pnat

cenerated, oronfed ard rervecucs
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DEVELOPMENT U@ CRITERICN [NSTREUMENTS

Tewxl Lriterfon items

information items, which tapped immediate comprehensicn of the material
sreaented in the text sexments, underwent an extensive develormental
sequence. The tension in the development plan derived from the need to
have the iterms reypresent the critical areas of substance in the text
while not requiring 8o manv items that the field testing time would be
enormously expanded. A prominent solution to such problems would {invoke
the use of {tem sampling technigues, where different {tems were distributed
te different subjects. This solution was considered but eliminated both
because of the clerical requirements it would {mpose on a thin staff and
the resiricted size of our field testins sanples.

items wvere generated in accordance with ftem form procedures (see iHively,
Patterson, Page, 1968), in that the domains to be covered were identified
ancd rules for generating incorrect responses were initially described.
% ntandard {tex format wvas selected, requirinz a sultiple-choice response
with four options. Each item was inspected following field trials. We had
hoped to orpanize our field trials into palirs: the firgst trial wvas
intended to provide data for the upgrrading and refining test {tems: the
second trial vould provide information to be used for improving the
instruccional materials. Data for cach ite~ were arraved on a card, with
~ercentase of responses for cach altermmative displaved. Items with
Afficuities of less than .80 were flagsed and carefulls scrutinized.
asihie ambiguities in the nhrasing cf certain {tems were identified.
.Te often, however, revisicn for tne texz material itself was {mplied
v the {tex data.

Placement of criterion ftems Yor text material was also varied. On eariv
triaia, {tems relevant to a ma‘or area, for instance, Techniques of
Kesponse Control, were presented tosether. On subsequent trials, however,
the text criterior {tecs were piaced at the conclusion of the text
materials to which they were relevant. Text criterion items should not

be confused witii the ecbedded (nformation {terms which were inserted in
the final version of the materials. The items {nterpolated in the tex:
vere to Aerve gn inatructional, rather than an evaiuation function.

information {tema for use cn the pretest and con the retention test were
randoziv geiected froz the pcoi of text criterion questions which had
been identified for all text sections.




Retention Test

Fifteen multiple-choice items, three cach randomly selected from each of

the questions relevant to the five text segments, comprised the retention
test. The purpose of this test was to determine how much information was
remembered at the conclusion of the entire training package. The completion
of the text criterion items described above usually occurred within two or
three hours of the onsetr of instruction. The retention test was administered
at the ciose of the instructional sequence, from five to twenty hours after
instruction commenced. Revision procedures for these items were identical to
those described above, and especially poor performance (difficulty below .7},
on the retenti¢n item was noted and revision of item or test was usually
required.

Revigicn Criterion Task

T sample instructional sequences were developed to serve as the bases
for the revision task, where the learmmer would be required to demonstrate
ability to correct instructional sequences with regard to deficiencies in
the use of particular instructional techniques. Revision exercises were
scored in three ways, one of which survived to the final trial. The first
procedure required that the sequence be analyzed in terms of its peculiar
deficiencies. For instance, if the technique of knowledge of results was
missing, how manv opportunities did the learner have to insert the use of
the technique. The leammer's score was a proportion of’ the number of tires
the technique was used over the number of opportunities available fcr use.
Obviously, this procedure was appropriate for knowledge of results, but
became more tenuous for the other instructional techniques. For example,
a task description, 1if adequately stated, mav need to be included only
once. Since frequency rules for the use of text-embedded questions,
practice and prompts were eschewed in favor of empirical trials, the
arbitrary delineation of numbers in order to derive a proportion did not
seem to be worth retaining,

A second procedure involved the assignment of effectiveness ratings fron
five to cne by the scorers of the revision exercises. Effectiveness
parameters were explicated for the scorers and revised so that apreement
would hopefully be forthcoming. However, the necessarv congruence amony
scorers on the assignoment of effectiveness scores was never obtained. The
iast procedure employed, and ultimately retained was an on-off judgment
of the use of each instructional technique. Agreement on the use of tech-
niques was excellent, essentially perfect. o

»
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Writing Simulation

The writing simulation performance test was designed to measure adequately
the objective of the project. While recognizing that the testing condition
would be contrived in that it was both time and location controlled, the
attempt was made to provide relatively realistic stimuli for the writing
simulation task. The trainee thus was presented with a series of short-term
instructional objectives suitable for the design of replicable instructional
naterial. The leamer was directed to emplov, where possible, the instruct-
ional techniques advocated in the materials which they had completed. Sets of
specifications were developed which included objectives for all grade ranges
for a variety of subject areas. The criterion task would require the partici-
pant to select a subject field in his or her area of interest or expertise
and to spend about one hour preparing a first draft of materials which
exhibited the appropriate instructional techniques.

A major problem with a constructed response task as described above is
deciding on an adequate scoring procedure. A series of scoring alternatives
were developed and tried on the criterion data obtained from the field
trials. An early version of the scoring sheet is presented in the Appendix.
Rather complex decision rules were provided to guide the scorers' use of
the guideline.

Responses from twenty-six subjects were scored by two scorers using the
form above. Pearson product moment correlations were computed by technique.

TABLE 1

Correlation Between Tw¢ Scorers of Constructed Responses
By Instructional Techniques

Technigque r

Task Description .84

Inspection Behavior not used ,

Direct Practice .49 i\

Knowledge of Results .74 \

Prompting .28 '
¢

Analysis of the scorers'’ problems through discussion revealed that the
ambiguities occurred in assigning '"effectiveness'' points rather than in
determining the presence or absence of the techniques themselves. The form,
as zenerated, resulted in a subscore by technique which incorporated both
“"use" dimension and "effectiveness.' A variant of this scoring procedure
was adopted, where the scorer rated the presence or absence of each tech-
nique separately. In addition, an effectiveness rating, from 1 to 5, based
on a set of explicit criteria was assigned to the use of each technique.
While scores assigned by independent raters on the presence or absence of
a technique were virtually identical, there was considerable variation in
the correlations obtained between pairs of scorers. Because of the desire
to have both the instructional and evaluation components of the materials
approach standards of replicability, the final scoring scheme relied on the
on-off detection of the presence of a given technique, with an optional
eifectiveness rating system. A copy of the form is included in the Appendix.
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Attitude Measure

A measure of interest and attitude toward the materials was developed
for use in formative evaluation. Questions regarding the length and
complexity of the materials, clarity of explanation, and usefulness of
ideas were designed to provide feedback to the development staff for
future revisions. A copy of the program questionnaire is included in the
Appendix.

In addition, a revision sheet was provided which consisted of four
sections: (1) a space for the trainee to list specific suggestions
regarding how the material should be revised; (2) a summary impression of
the materials; (3) a summary statemeat of how interesting the materials
were; (4) a personal evaluation of learning. Data from the revision sheet
were used both as a basis for materials improvement as well as dependent
measures for controlled variation work to be described in a subsequent
section of this report.

=8




INSTRUCTIONAL COMPONENT DEVELOPMENT

while the resume of work highlights the project activities chronologically,
the explicit activities of the project need also to be described 1in more
segmented terms. The following section will describe the tasks which were
"required for completion of the project and include elements of procedures
which might prove useful to prospective instructional development person-
nel. Where relevant, examples of forms used are included in the Appendix.

Text

Once the topic for instruction had been selected, the development of the
text segments proceeded along fairly conventional lines. The text sections
were written in an attempt to convey accurate information regarding the
utility and application of the various techniques. The purpose of each
text section was to persuade as well as to inform the user regarding the
value of employing the technique in instruction. The text length was
limited by the number of discrete information points required by the given
techniques, resulting in substantial length variations among techniques.
For instance, the information statement for the technique of task descrip-
tion was considerably shorter and based on less theoretical complexity
than the statement related to the control of inspection behavior. Among
the rules to guide the production of the text section were the following:

1. Attempt to extrapolate accurately from referenced research.
2. Attempt to avoid oversimplification.

3. Avoid the use of citations and joummal-style justifications
in the text.

In addition, references to live teaching as well as instructional materials
development projects were included, primarily to assuape the teacher educa-
tion subjects employed in field tests.

During the major rewrite of the project {August, 1971), the language was
simplified and each text section was reorganized to include the following
categories:

1. Introduction: designed to motivate the reader. This section
normally referred to prior school experiences
of the trainee as a basis for understanding
the value of the proposed technique.




Definition: the operational definition of the technique
employed.

Forms of the technique: descriptions of alternative renderings
of the technique.

Types of tasks: if possible, the variety of tasks for which
the technique was particularly suited.

Effective use of technique: frequencies and contexts in which
the technique optimally might be
employed.

Special attention to the theoretical basis for the technique and to the
types of learners for which the technique might be particularly appropriate
were also included. During a special field trial, a comparison between the
use of summaries and text-embedded adjunct questions was conducted and is
described in detail in a later section. The final version of text materials,
howev~r, reflected both treatments: questions were inserted at relevant
points in the text and brief summaries of the major points of the text
material were added.

Practice Discrimination Exercises

Practice exercises referred to discrimination opportunities for the trainee
where, within a given segment of an instructional sequence, the presence or
absence of single or multiple use of the technique was to be determined by
the learner.

The discrimination activity was assumed to be prerequisite to the ability to
revise instructional sequences deficient in the use of given techniques and
to the ability to generate instruction which included the specified tech-
niques. An attempt was made to introduce variations into the instructionai
sequences used in the practice discrimination exercises, so that different
aged learners, different types of tasks, and different instructional formats
would be included. This decision was reached after a review was conducted

on the initial practice exercises designed. These sequences depended
heavily on cognitive classification tasks and were presented in a very
linear "programmed instruction' format, which could easily promote mis-
modeling by the trainees.

Specifications to guide the development of the practice discrimination
exercises were produced and revised. Samples of the single and multiple
discrimination item forms are included in the Appendix.




As evidenced in the sample item forms, the original response required

of the trainee was a simple yes or no diserimination rega.ding the use
of the technique or techniques under scrutiny. It became apparent that
learners might be able to respond satisfactorily to the exercise by
merely skimming the sequence. The evil in such practice was suspected

to lurk in the learner's reduced exposure to the range and nuance of

use of the instructional techniques and the reduction in the modeling
function these exercises might serve. To remedy the situation, learners
were also asked to rate the ''effectiveness” of the use of the technique,
using for their criteria the recommendations from the text section. As
knowledge of results sections were provided for the discrimination task,
a quasi-knowledge of results for this rating behavior was devised. The
project staff members were asked to rate the use of the technique. Their
modal response provided the "expert'' rating which was included in the
knowledge of results for the practice exercises. Explanations for low
ratings wvere provided as feedback to the trainees.

A major difficulty with the design of practice exercises was the in-
ordinate time required of the learner to read through the sequences in
order to respond to the exercises. Three exercises were designed for
each instructional technique as well as two comprehensive practice
exercises which combined the techniques of direct practice, knowledge of
results and prompting and two exercises which combined task description
and control of inspection behavior. The decision was made, when reading
times and fatigue indicators soared on initial trials, to permit the
trainee to choose to view these exercises as remedial. Another option was
that the trainee complete two of the three exercises for each technique,
and if correct on both, skip the third exercise in the set.

Instructional Models

in our early formulation plan the practice discrimination sequences were
to serve multiple purposes. Tirst, they were to provide opportunity for
the participant to identify the presence or absence of a particular
technique in a simulated instructional sequence. In the case of positive
instances, they were also to serve a model function, by demonstrating
what the use of the technique would "look like." However, during the
course of the tryouts, suggestions from subjects often raised the need
for a model or sample of reasonable use of the techniques. To this end,
a set of models was prepared and inserted following the practice dis-
crinination exercises. These models were to employ the techniques in
c.ear situations, so that the learners could refer to them as concrete
<zanamples of the abstractions in the set. An added feature of the rodels
was a written suppiement, which would explain what was happening in the
sequence, e.g., ''the technique of practice was employed when the problem
situation was posed.' These explanations appeared juxtaposed to the
instructional sequence at the precise location where the use of the
technique occurred. Reference to the models was designed to be optional
and appropriate for those learners who needed more examples than those
furnished by the practice discrimination exercises.




Revision Exercises

The ability to locate and remediate specific deficiencies in instructicen
was thought to be prerequisite tc the behaviors required in the writing

of first draft instruction which includes the use of rarticular instruct-
ional techniques. For our initial revision exercises, two instructional
sequences were produced. Each included incorrect use or sometimes the
absence of ugse of all five instructional techniques. Learners were asked
to review each sequence and its specifications and to imprave the rmateriai
according to the recommendations provided in the text sections. A serles
of difficulties in the design and implementation of these exercises was
uncovered. First, when the provided instructional sequence was poorlv
written across the board, or when it represented a particularly trite
approach to the teaching of the skill, the trainees attempted to rewrite
the entire exercise. The time they spent in the reformulation of forrmat
interferred with their correction of the instruction along the ruidelines
expected by the exercise. A second problem related to the nature of the
task. When directed to correct or improve a sequence according to piven
instructional techniques, some of the participants tended to write notes,
such as "I'd add more practice' or ''I'd tell them what the cbjective was"
without demonstrating that they could do an adequate job of the task. wWhile
the identification of a deficiency is clearly prerequisite to the desirn of
a remedy, it 18 not sufficient. The directions provided the trajinees were
improved and structured so that identifying locations of deficiencies and
the specific remedies proposed were required of the respondent.

Suggestions from participants following the field tests indicated that
the transition from multiple discrimination to multiple correction was
too abrupt. The sequence was modified so that five additional revision
exercises were inserted following the multiple discrimination tasks and
prior to the comprehensive revision exercises. One exercise for each
instructional technique was produced, so that the learner needed to fccus
only on the use of task description, for exarmple, in his or her initial
attempt at correcting deficiencies. These sequences exhibited & stronrer
series of prompts, in that the learner's attention was directed only to

a single technigue and that it was clear that there were errors in {ts
application in the instructional sequence. The comprehensive revision
exercises required that the learner synthesize two skills: first, rultiple
discrimination, to determine which, if any, techniques were emploved in-
appropriately or not at all; and second, to make the correct applications
of the technique.

Confirmation of these exercises was provided by a series of altemative

models, regarding what modifications were deemed approoriate bv the staff.
Paper exchange with a peer was also encouraged.

Writing Simulations

The development of the writing simulations closely adhered to the pro-
cedures used in preparing the criterion testing situation on first-drafc
production. Sets of specifications were produced which exhibited conter:
appropriate to various subject matters and grade levels.

13.
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An irportant dimension of the simulation exercise was providing a ranpe
of specifications from which the leamers could choose. We did not wiih to
fail in our task because we had identified only a marrov band of mubjcct
matters and age levels for the first-draft writing practice. We also
wished to avoid the freest situation, where the learner would penerste
the specifications for his Or her own vork. Previous tralning experfence
.ndicated that the specifications which were renerated by the learner
would gsuffer with high probability from a nurber of deficifencies. The
specifications might not be operational or stated in sufficient detaii.
Thev mirht be such that they required only si~ple resoonses from the
intended learmers and thus not provide a task of sufficient complextit-
so that the instructional techniques would have the oppartunity to be
displayed. Short of attempting to pet the trainces' specificatfon-writing
tehavior under the program's control, a tasx which would deplete our
staff's resources, the provision of a wide ranse of altermative spectfic-
ations from which the trainee could select his practice situations was
accepted as a reasonably appropriate stirulus condi{tion. Further ration-
alization for the process was derived from previous product developrent
work, where the writer of instruction often has onlv ~inirai finput irte
the design of instructional specifi{cations and oore often has thesy
specifications provided by the manacesrnt level of the projecet.

A number of sets of directions was written and tried out with suyccess!ve
field test groups. In addition, the &ount of tire allocated for the
practice in product writing was varied. In early trials, oniv a stneie
nalf hour was permitted, usually because of ti~e constralints. In later
versions, the sgnount of time was expanded to over an hour. The firal
trials permitted 45 =dnutes to ome hour for each product writing and
encouraged two attempts by tie participants.

The coniirmation of sguch practice opportunizie- resed a few proble-s,
tvicusly, sirce the respcnses were to e tenatructed by the participants,
some notion of the adequacy ¢f thelr atte~r:« needed o %e communicated.
“he provision of a ranpe of medels was cne coiutien which was considered,
Feliowing the wrizing, a series 2f sa=nice sequences relatineg o each
specification would e presented. The participant would compare the wory
he or she produced with the models presented and determine whether the
techniques were {ncorporated in themn. This solution wak rejected on cost-
effectiveness grounds. On the one “and, {t was feared that the provisior
of samples would unnecessarily li=at the traineces' view of proper use cof
the Inctructional techniques; on the other hand, the asount of staff

t.m required to develop adecuate sm-ples for each of the stecifications
+..icn might be selected would place excessive demands on our capabiliey.
...stead the procedure of peer confirmaticn was erploved. Trainees were
instructed to work in %airs with another participant. Foilewing the
designated vriting period, a ten-minute exchanse and critique period was
provided, where the trainees would read each other's efforts and eriticize
the use of the techniques. “here questions arose, the trainees referred
to the text materials provided. Observatisn of this peer confirmation
practice revealed no major difficulties. Prople were evidentlv abie teo
exchange and criticize each other's work prof{tabiy.
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Artempia to ebtaln auhiedtn ociupicd o wubytantial portion of ngafl
srtention throughout Ihe grant eceriod. & Slyer was developed which
attempted Lo nolicit participants fooe warioun school dintricta {fey
Appendix), Such renuants vere ofien Jrasnferted from pervon RO peraon o
within the atructure of a school dintrict and rarely resulted fa g fieid
tent site. Asong the aalient injurieds sustained (o Lhtn repsrd van an
attempt o une LCLA teacher education ntudents in a validation ttial
(rrober and Nowvewsber, 1971, Thelr education cournes vere being conductusd
on 8 highly individuaitzed bavis. The students rebelled when aunked Co
conplete a4 pretedt In o group aitustion and anxiery and negat fwe affafc
on the part of the potential suliectn and the staff cenhbers weore at 4
level where 12 vaa folt zost productive to abort the field zent. p

A second atea of dinappolnionenl wan (he inabLliZy Lo tecure participaticn
from regional leboratery staff. Praguenis vese pent Lo 8ix rexsonal
laboratories and pnn't'" reaponte were vecetve:d from four. Packets oo
ditections were prepared and satled, bBut no further svord wvas received
frow three of the sites. The fourih, the Far West Reglonal Lalorators,
had intended that the saterfals be toied on pariicipants-in a joint
profect with the American Inntitules Yor Reacarch, hovever, limited
tostruction precluded thame of the =ateriain and the packets were
returned wnopenced. Explanationn far thene ronponacs 8ré manv, gerhaps
the materiols were acen to be trvelevant; perhaps the stasien orsientalion
of the dchlop~mut apency inferferred with the abiliey teo free wiaft far

. the approx:ﬁa eiy f1iteen houra reguieed for pronrms tralfniny. fMlans are -
undervak to query the repional labaratory wtaff segbers to detersine the ) "x\
TCAHONG }or-thc lacy oY cospietton o ke saterialn. . )
AN - | . i . ' N :,I'/
N A final golnt should e osde repardinsy the acguietllieon of dub tealy and 7 .
. . field tenting siten. §n all tut one wf the fiald leats conductedd, Eh“ |
N contact was Linittiated Ly ihe protecst d recknt ot her coordinazor and
~

s dirveted to nomeont «ith “wop "zr“&O\ puctedu izl contact had been.cade .
» The percentage of postitive resullnoof gontacia with aew people in

i daboratorien, achool districtla, and nre et fratitulions won depresstinaly
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Testing Schedule
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e propgems waa ledled In _(:x.‘;:':'mm.'n‘t».) Suring the aricus prodetl Livouly /

The following table proserfs the dala, jocstion, nusher of subfecls and
cospontnty tested al coch Lrvout.
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TABLE 3

Tenting Schedule

. Date kocation M Components Tested
February UCLA < 29 Pretest
Fedbruary Son Fernando Valley 11 Pretest

State Collepe

-

Apysl UCLA 10 Advance organizer, i{nspection
. behavior text and discriminatiosn
’ vxercigen
June GCLA 18 tntire cooponent of direccring
' attent fon including texts, {tewn,
e . ' and discrinination exercines
July Sants Monica 9 ) Fesponse control text, ftessn and )
diser{mination excrcinses and
vriting sisulation prototype
July Arizona State e Entire packape to date: tncluding
Vatvernicy , text fterms mnd discrimination
excrcimes for both response conzrol )
and dirvecting attention, writing
siculat lona . :
July Tertance 7 Responpe control package plus
yevision exerciocs
©otepresber Manhatian Heach I untire package, including textn,
N ~iters digcrimination exercinew,
oodels, revision exercines and
¥riting af{gulations |
. |
Nowesber'  Arizona State » Same components as abowve |
Unfveraity 4
Degesber Hult{ple California 14 Entire packane Y
Locationn B
1
In additien, a controlled variation test was eade during the Winter, 1972
o the use of embedded queoationn (Ne22). The text matertals and ftems were
the only portions of the proprasm aeployed. A supplementary test of part of
the matertals vas made during January duriog an experiment conparing sadia \
variations of the discriminatjon excrcinmes (N=30}. Thin atudy will be
reported in & geparate section. '
{
. v
au 18
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REVISION ACTIVITY

The bases for reviston were many. Thev tncluded data from the tryouts

of the progran on appropriate subjects, reviews by individuals external
o the project sctaff and judpments made by the staff members. Because
ten separate tryouts had been planned (although only eisht materialized)
the revision pattemn was intended to he controlled by the sequential
ncquisition of data. ldeally, each version of the propram would be
revised s a consequence of judpments made based on dats acquired from
the sont recent field trial. Thus, data from Trial One should contribute
to the developrent of Version Two and so on. Unfortunately, procedural
problecs conspired to upset such prorressive application of performance
data. Fleld trials, for instance, needed to be scheduled well in advance,
no organizations could cormit subjects for the length of time estimated.
Therefore, the development .team was aluavs working apainast a schedule:
the dates that subjects would be resdy to begpin the program. Second, many
of the triales vere planned off-site, 50 that the staff was dependent upon
the program administrator to miatl the ravw data back to them. Often, there
vere ioopportune delays. The wmltiplc_tcgpodhibllities of ‘the staff
sembere alao compounded the problem, for the project could not afford a
aingle person with only a data snalyuis task..Data analysis responsibili-
ties ray have been percefved as interrupting core continuous and interest-
tng development or creative’ activities. .

Thus, the inevitable data analvsais lay from the previous tryout, when
combined with the preordained tryout schedule and the enormous time re-
quived to prepare tuitiple coaples of raterials resulted in a situation
where data from one field trial werve boeinp tabulated at the same time
the materials for the next field triai vere being prepared. Rather than
on the next proximate field test, data-based revisions tended to be in-
corporated in vwterials at a later cire. Thus, data from Trial Four had
itn tmpact ‘on Tohal Six. " '

A revision strate,y was emploved where we could take account of f{nform-
ation from the =0t recent tryouts without unduly deferring material
preparastion and rultiple copy production. Data from the immediately pre-
ceding tryout were employed in tve wavs, First, criterion {items were
revised, Ifem editing and revisions in scoring procedures ‘were possible
w,.cthout delaying costly productlion efforts. Instructions to the user,
uially contained in brief ietter format, were also revised, as were
directions given to the prograr sdministrator at the field test size.

The major revision ‘activity: occurred {: Aupust and September, 1971, During
this period, o rewrite of the entire set of text materials was completed,
based, A part, on the accumulated datsa from Trials One through Five and
the detailed review submizted by Dr. jioward Sullivan of Arizona State.
Universtty. Subsequent mod{fications to the project from Trials Six
through Eight included variation in sequence and directions to the user,
addition of npccificnttcna for the simulation tasks, inclusion of the
bibItography and technical modifications in visual design.
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The surmary of data-based revisions is presented below.

Version One April, 1970

Tex; Inatruction:
1. Final selection of instructional techniques.
2. Generation of Item Forums.

3. Preparation of expository instruction for selective attention
component .

Cfiterion Items:
Preparation of information items.
Practice Exercises:

1. 1Identification of practice exercises suitable for selective
attention.

2, Adaption of practice exercises to:
a. Reflect the entire scope of -the objective.

b. Employ positive or riegative instances of selective
attention techniques.

c. Stylistic improvements.

Version Two June, 1970

Text Instruction:

1. Preparation of instruction on Task Description.

2. Clarification of Directing Inspection Behavior and Advance
Organizer as indicated by trial dats on criterion items and
prac.ice exercises.

3. Sgyliat%c,editing.

Criterion Items: ,

1. Revision of items as indicated by empirical data.

2. Addition of items for Directing Inspection Behabior.

/




1.

2.

3.

Practice Exercises:

Version Three

Craphic cues and prompts added to Practice Exercises on which low
performance occurred.

Directions for responding to Practice Exercises clarified.

Elimination of nonessential instruction in Practice Exercises.

July, 1970

1.

1.

2.

- 3.

v

Text Instruction:

Criterion Items:

Revision of all instruction in Techniques for Directing Attention
to eliminate the majority of theoretical rationales and technical
editing.

Stylistic editing.

Shortening of Control of Inspection Behavior as indicated from
program questionnaire data.

Preparation of text instruction for Component II--response control,
including practice, prompting, knowledge of results.

Revision of Directing Attention items as indicated by data.

Preparation of additional items for Advance Organizer and Task
Description.

Preparation ¢6f items for Response Control irnstructional segments.

Practice Exercises:

Replacement of three Techniques for Directing Attention practice™
exercises whose programmed format and/or subject matter complexity
rendered them inappropriate for attention direction techniques.

Revision of remaining practice exercises as indicated by trial data.

Preparation of Practice Exercises for Techniques for Response
Control. ' N

Simulations:

Elementary level specifications for writing simulations generated.



Version Four July, 1970

Text instructiom:

No change.

Criterion Text Items:

1. Posttest (retention) constructed.

~

2. Revised for Response Control segment.

Pract'ice Exe'rcises:

No change.
Simulations:

Number of ‘specifications expanded.
. User Directions:

Orientation for leader (nonproject staff member) of session prepared.

Version Five September, 1970

Text Instruction:
1. Complete rewrite, simplifying language of text materials.
2. Advance Organizer deleted.
3._ Revisions where tést performance below .80.
Text Criterion Items: 4
Rewritten.
Practice Exercises:
Edited.
Simulations:
Specifications expanded. : /
Revisgion Pra;:tice Sequences:

Addgd on Posttest.




Model Instructional Sequence Prepared:
1. 'Difections for supervisors revised. ..

2. User letter prepared.

Version Six October, 1971

1. Materials resequenced to be ordered by technique, e.g., direct
practice, rather than mode, e.g., text,

2. User letter revised
Supervisor instruction revised

3. Practice exercises rewritten where potential copyright infringement
existed.

4. Revision exercises relevant to each technique added.
5. Writing Simulations :

Secondary level specifications added to practice and posttest
simulations. ' '

/
/

Version Seven Final Version January, 1972

Introduction rewfitten K
"Organizer' section revised and added as an option
Bibliography added

Directions to user revised




DATA ANALYSIS AND RESULTS

Data from each tryout are presented in sequential tables below. Tables
reflect performance on instructional exercises as well as criterion tasks.
The affective data are reported in two summaries with percentages for
both positive and negative items presented. '

In reviewing the progress of the project, it is well to keep in mind that
the subjects varied greatly in experience and predisposition from tryout
to tryout. Secondly, each field test generally reflects an increasing time
and content load on the participants. While performance cannot be directly
compared from trial to trial, because of test item revisions as well as
sample variation, a sense of the progress of the project can be obtained
by following the empircal history of the project.

Technical features of the tables include the use of percentages as the

most comprehensible transformation, the summary by technique for both
instruction and criterion, to determine the differential difficulty subjects
experienced with the material. The number of subjects for summary data varies
from that described as the.number participating in the tryout because only
information from those individuals with no missing data were used in the
analysis. Table 4 presents pretest data while the following tables display
results from tryouts.




TABLE 4

Pretest Data

Combined Across Two Groups

X 4 N

Discrimination * 13.7 55 40
Information ** 1.3 - 13 40

Writing #%* 4.6 26 29

Total Possible:
* 25
*% 10
kkk 18




Simple graphs of the percentages by component across trials are
presented in the following pages in an attempt to make the results
more understandable.

26.




TABLE 5

Trial One: Performance on Text Information Izems and
Practice Discrimination Exercises by Technique

Task . No. of Items X % N
Text Items:
Task Description 7 4,31 57.1 10
Control of Inspection
Behavior 5 3.79 77.8 10
Advance Organizer 5 3.00 . 65.3 10 ‘
Practice Discrimination p
Exercises: . -
Task Description 3 1.39 45.5 10
Contro]l of Inspection
Behavior 3 1.26 42.1 10
Advance Organizer 2 1.57 . 78.9 10

27.
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TABLE 6

Summary Performance Data:

Component No, of Items

Total Text Items 17

Total Practice
Discrimination Exercises

Affective Data:
Positive items
Negative items

Total by Technique:
Task Description

Control of Inspection'
Behavior

Advance Organizer

Trial




TABLE 7

Performance on Text Information ltems and
Practice Discrimination Exercises by Technique

S.D.

ask Description

Control of Inspection
dehavior

Adwvance Organizer

Practice Discrimination
Exercises:

Task Description

Control of Inspection
Behavior

Advance Organizer

PAruntext provided by enic [
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TABLE 14

Summary Performance Data: Trial Four

—
' ~
Components ' No., of Items z S.D. %

Total Text Items . 32 22.14 4.09 69.19

Total Practice
Discrimination Exercises 10 ) 8.43 1.29 84.3

Affective Data:

Positive items 4 2.41 1.48 48.10
Negative items - 1. 3.13 1.63 62.6 5
Total: Posttest 15 9.27 2.67 61.77 15

Total by Technique:

Digect Practice 7 6.46 .63 92.28 13
Knowledge of Results 7 5.00 1 71.43 12
Prompting 7 5.67 1.0 81.00 12
" Task Description 9 6.43 1.59 71.44 7
Control of Inspection - |
Beha%{or 9 8.33 1.89 92.56 6 |
AdvancéHOrganizer 9 4,33 1.38 48.11 6

=
s
.
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s . s “ TABLE 15

/ » .
' Trial Five: Performance on Text Information Items and
\ ' Practice Discrimination Exercises by Technique

Task No. of Items

X s.D. % N
Text Items:
Direct Practice 5 4.88 .35 97.6 8
Knowledge of Results 5 3.25 1.28 65.0 8
Prompting 5 ‘ 3.5 .93 2 75.0 8
Task Description 7 5.00 1.58 71.43 5
Control of Inspection '
Behavior 10 _ 7.00 1.41 70.0 5
X Advance Organizer | 5 l'-..8 1.92 3.0 5
Practice Discrimination -
Exercises:
Direct Practice 3 3.00 0.00 100.0 7
Knowledée of Results 3 2.86 .39 95.33 7
Prompting 3 : 2.71 49 90.33 7
Task Description 3 2.33 1.15 77.67 3
Control of Inspection
Behavior : 3 %.00 1.00 66.67 3
Advance Organizer 3 2.00 1.00 66.67 3

37.




TABLE 16

Trial Five: Performance On Information of
: Delayed Posttest by Technique

Delayed Posttest No, of Items _3_(_- S.D. % N
Direct Practice ' 3 2.83 .37 94.3 6
Knowledge of Results 3 1.50 .56 50.0 6
Prompting 3 1.67 47 55.6 6
Task Description 3 2.50 .50 83.3 6

Control of Inspection '
Behavior 3 2.33 .94 77.7 6

Advance Organizer 3 1.83 .69 61.00 6

\

38.




TABLE 17

Summary Performance Data: Trial Five

Components - No. of Items

Total Text Items 32

Total Practice
Discrimination Exercises 15

Affective Data:
Positive items
Negative items

Total: Posttest

Total by Technique:

Direct Practice

Knowledge of Results

Prompting
Task Description

Control of Inspection
Behavior




TABLE 18

Trial Six: Performance on Text Informﬁyion Items and
Practice Discrimination Exerﬁ}ses by Technique

Task No. of Items X .S.D, % N
Text Items:
Direct Practice 10 8.05 1.25 80. 50 21
Knowledge of\hgfults 5 4,58 .59 91.60 19
\ Prompting 6 4,89 .66 81.50 18
Task Description 7 6.00 .97 85.71 19
Control of Iﬂspection
Behavior 10 ~ 8.33 1.45 83.33 18

Practice Discrimination

Exercises:

Direct Practice | 3 .95 .12 95.28 14
Knowledge of Results 3 .98 .09 97.50 12

Comprehensive:

Response Control 6 .90 .14 90.40 14
Task Description 3 .90 .15 89.80 13
Control of Inspection

Behavior 3 .88 .21 . 88,00 11

Comprehensaive:

Directing Attention 2 .96 14 95.80 12

40.




TABLE 19

Trial Six: Performance on Information Delayed Post-
test and Writing Simulation by Technique

Delayed Posttest No. of Items X S.D. % N
Text:j Items:
Direct Practice 3 2.05 .67 68.3 21
Knowledge of Results 3 2.29 .78 76.3 21
Prompting 3 2.67 .58 89.0 21
Task Description 3 2.29 .78 76.3 21
Control of Inspection }
Behavior ’ 2 1.29 46 65.50 21
Writing Simulatioﬁs:
Direct Practice 1 1.00 0.00 100.0 19
Knowledge of Results 1 _ .95 .22 95.0 20
Prompting 1 " .65 48 65.0 20
Task Description ' 1 .84 .36 84.2 19

41.




Components

TABLE 20

Summary Performance Data:

No. of ltems

Total Text Items 38
Total Practice

Discrimination Exercises 23
Total Information Posttest 14
Total Writing Simulations 4

Trial Six

>

32.25

.93

10.57

S.D.

3.13

.08
2.18

.13

93.10

75.50

89.10

T

16

14

21,
20




TABLE 25

Trial Seven: Percentage-by Technique for Instruc-
tional and Criterion Components

Lomponente % across tuext % across post-
components text components

Total by Technique

Direct Practice 85,65 85,05
¥nowledge of Results 75.63 82,72
Prompting ’ BG G8 - 72,60
Task Descriptfon 81.05 72.70
Ccatrol of Inspection

Behavior B4, 80 83,50

47,
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TABLE 26 =

Trial Eight: Performance Text Information Items and
Practice Discrimination Exercises by Technique

Tasik No. of Items X $.D. % I

Text Items:

Direct Practice 10 ' 8.14 1.56 81.4 14
Knowledge of Results 5 3.43 " 1.16 68.6 14
Prompting 6 5.57 .76 92.8 14
Task Description ' 7 . 5.50 .96 78.5 14
Control of Inspection

Behavior 10 7.29 1.64 72.9 14

Practice Discrimination

Exercises:

Direct Practice . 3 1.00 .00 100.0 14
Knowledge of Results 3 1.00 .00 100.0 14
Prompting 3 1.00 .00 100.0 14

Comprehensive:

Response Control 2 .95 .12 95.30 14
Task Description 3 1,00 .00 100.0 14
Control of Inspection

Behavior 3 1.00 .00 100.0 14

Comprehensive: ‘

Directinyg Attention 2 .96 .13 96.40 14

48.




Delayed Posttest No.

TABLE 27

of Items

Il

-~

Text Items:

Direct Practice

Knowledge of Results

. Prompting

Task Description

Control of Inspection
Behavior

Writing Simulations:

Direct Practice
Knowledge of Results
Prompting

Task Description

3 S 2.14

3 2.64

3 1.43

1 .75
1 .13
1 .75

9N

.95
.50

.61

.65

Trial Eight: Performance on Information Delayed Post-
test and Writing Simulations by Technique

86.0.

76,3

71.5

100.0

75.00

12.50

75.00

l=

14
14
14

14

14

cc




TABLE 28

Summary Performance Data: Trial Eight

=<l

b Components No. of Items S.D. %

1=z

Total Text Items 38 29.93 4.32 78.76 14

Total Practice _
Discrimination Exercises 19 - ..98 .04 98.00 14

Affective Data:
Positive items 4 2,43 1.45 48.60 13
Negative items 7 2.80 1.46 56,00 5
Total Posttest:
.- Text Items 14 10.57 2.50 75.5.0 14

Simulations 1 .73 .14 72.50 8




TABLE 29

Trial Eight: Percentage by Technique for Instruc-
tional and Criterion Components

Components % across text 7% across post-
components test components

Total by Technique

Direct Practice 90,70 84.50
Knowledge of Results ‘ 84.30 73.15
Prompting 96.40 " 49.25
Task Description 89.25 75.65

Control of Inspection
Behavior 86.45 71.50

51.
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FIGURE 2

Practice Discrimination Exercises

% Correct

'T‘

90




FIGURE 3
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FIGURE 4

Writing Simylations
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FIGURE 5

Summary Percentages of Materials Across Techniques and Objectives
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Summary of Resgults

By inspecting the tables one may discerm that in trials six and seven, the
"validation' trials, most components are working well. Performance on the
criterion simulation task was found to be more than satisfactory. Scaores

on information items, both on immediate and delaved basis were stronp.
Practice exercise performance was excellent. Performance on the revision
task was igens positive, but in light of the good showing on the simulation
task, perhnrs revision expertise is not prerequisite to the ability to
employ the techniques. Attitude measures showed some improvement over
early trials. However, since the materials would be used generally by
highly motivated individuals, such as praduate students or those secking

to learm job-related skills, the lack of unabashed enthusiasm is tolerable.
It might be noted that all field tests were conducted using dittoed copies
of material, and none of the groups were exposed to professionally ‘finished
copy. Thus, it would be expected that the visual design improvements would
contribute to the affective scores on subsequent trials.

Among the techniques, some consistent differences were observed. The tech-
r.ique of prompting never appeared to be strong in empirical tests regardins
its application. In reviewing the text, however, we noted that readers

are encouraged to avoid the use of prompts when they prepare early version:.
of instruction, and are directed to augment sections which demand strony
stimulus control after empirical tryout. Since firstdrafts of instruction
were requested, the poor performance with regard to this single technique
was builtin as a consequence of the text instruction we provided. We elected
not to change the instruction in order to inflate our criterion scores.

The use of embedded questions to control inspection behavior also appeared
l-3s consistently than the other techniques. This fact was accounted for

by the format in which the subject chose to cast his or her instrucrion.

Not many of the subjects elected to use a standard text approach to the
preparation of first draft.

We also maintained records of readiny times for the materials, and noted

that while the number of pages of materials tended to increase, the readins
times did not increase similacly. In fact, after the major revision effort.
preceding the Trials Six, Seven and Lipht, reading times decreased. Lvidentlw,
the language simplification and reorpanization of material was useful

in making learning from the prose less time-consurming.

ERIC 66




CONTHROLLED BESEAHCH WITeIN THE IowelagpMayy winlh s

it the courae of the projfect’a development | o nerien of reracarch variationn
were ecbedded within the continuing fleld triala that co<pnsed the protect ta
trial/revision process. Generallw, nhe f(atent of the astudien fcli in%a one
0f two categories: (1) to cliarify conditions under vhivn lraraing teghs
Sigques treated in the text matertaly weuld orerate (o apnlfced fantrucliona;
aectings, (2) to explore empiricaliv altemattve product deweloprent
procedures.

na=ples of asubjects avallable for develeopmental resting, or procedural sl
hwerations. However, the contribution of the auccensful studlen Lo tefining
development procedures and to increaning the knowledee bane anwocialed with
leaming techniques highly recormends the contifued intertvining of
exparimentation with development cnterprises.

I some cances reaulita were faconclunlive, atfeibulable o Al ¢ nntgnl
T

The firat get of experiments repnried addrens procedural conniderationn ia
tne product development procens. The accond aet of studien relate 1o leatn:
ing techniques.

A, Developoent Procedurces

I: Effects of Crder of Ltucrizfnation and wiinizian Tanrg
on Preteat Perfor-ance

The first atudy was des{rned o anqeny e Jfferentia effectas of the
crder in which definition and dincrimination tanha were nresented on oan
cxtended pretestl. It was predicted thipt requirior sehiecela o formulale
vefinitions of inastructional techniaues nrior to dingrimtnation ¢! thelr
appropriate applicationa would depress cor o ol oin Caike. In centrant,
gub jects not required to overily farruinle toifatilonn or “ruled’ o pulde
their diecrininations would be ~ore libelvy te utiifze tentative hwpothesen
about the defining characteristics and refine theae hwpothesen an a conne-
quence of a repeated exposure to exasples of the technique 4in the Jdlecrie
{nation sequences. '

Yaterials. VA prelininary versicn of the jprotevt nretedt wan the wehiciu
for the experimentation., The pretesat constnted of a scciion requiring
the definition of ten {nstructional technicuca, r.g., nrepting, practice.
The discrimination section was composcd of sample sepmentn of {natruclichal
sequences on diverse topics, preceded by npecificatfon describing the 4
toplc, intended grade level of leamers, ferminal objective and relevang
entry and enroute behaviors. htach acquence included approwiszatels ten
, frames or twd to three pages of =ateriai. Two «uch Keguences were srovided
for each of five fnatructicnal techniquen. Directions zequired the aubjucta
A£0 read each section and determdine (! a siven fnntructional technigue
‘was ecploved in the sequence. Inatructicnal 4epmenlsa vere randosized iog
this portion of the test. In additicn. there weve three ctiter f{astructional
. sequences , preceded bv apecificationn. “ubiects wore regulred to rugape
{in rultiple discrimination in each Of these sequences and to fdentify
which of the five techniques had been erplaved,

58. ' |
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7'{:_{;}4~;§_uh~. Yeudents were Troniaest vl Loesifloatten aenerrant e
the Lt Alow nl-beariag envelons G Thew were alrected Lo deved u
varthno of (aptruction, For aurposens of the voutee thoey were i
venusltn they ehitaloed of ane aporopriate learter Lol fo omare tLoaclual
vewintonn in thelr fteat drat. . s
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Analwein and Repultn. TNo wcoerers fndevendently rated esch pregran
.Lckoun ‘ncslcdgc of treatment condftiony. Inter-rater reliabiliee
wan computed to be .83, Mean ratinpgs for cach progras were used (o
tha analyalsa, Rewultn are aussarized in Table 30 helow:

TabLh v

Meana Qr:ci Srandard Uewlations

Criterion Criterton
mriting Before vriting After
K x . N Y [T
7 20043 £.15 7 15,46 [

A alenificany ¢ waluer o0 v L UG, W sevrees of freedern) was oblained
suRgenting & Zactiicati=e offecot hevend the L) level, for writin

criterion queations pricorsto ifadtructicnal development. Two attenpls
to replicate the siudv did not wivid a suffictent number of subjecty

produciag complete data to allow anaslyuts of reaults,

ERAN

__I‘.ipxi_ﬂt‘:_g_tlonu. while the findinyy of the study reported above vake some
of the decinion ,)roconu {n the particular project under developrent, and
the result of the (}'13!-“-!’1(12’2? studv are particelarly hearteniny in thetr
support of product developrent mytholoeyy, the major point of this study
nhould be to enceourage those enpased in instructional developnoent te
atgeopt s=all~-pcale, controlled varfation niudies., The {indings of such
investigations ray bLe liclu-d in tmpact te the particular project under
developoent and thus be hiphi Gfappited’ and deliphtfully relevant, or
roagibly have :hcorctlcnl blLs(.‘ﬁ and wiger {mplicationsn. In efther cances,
the endeavor {s worth the attention of developrent personnel who lack

patience for infinize {terattons of desipn-trial and revision.

111: tffect of Promotinn a Hevialen Set on Quantity and
Detlity of Revt {Fion Inforration

i integral part of product developrent technolopy 1w a-commitment to tice

terative tryom/rcv(e‘on cycle. A pletors of stratepies exist rolau.o Lo
the appropriate data to gather and the mcans to obtain them. The hard-
line cez=pirical approach might be first to focus exclusively en perform-
ance data gathered froo objectively scored tests and reliably operation-
alized rating scales then to infer reviuilons from the data sets. However,
wvhen =aterials are in the formative stapcs, rescarchers such as larkle
(1966) recommend also pathering subjecl report data. The assumption s
that nubjects ' reactions and supgestions provide a more direct method of
tdenttfylng {nstructicnal and formating deficlencies.

.
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The following studics investipated the effectiveness of informing subjects -
that they would be asked to suggest progpram revisions after completing the
project materials. ¥We hoped to determine if more extensive judgpmental
inforrat ion could be secured from the subjects as a function of directions
to attend to the materials as a critic as.well as a learner.

s uescription of cach study follows. Implication of the results will be
discussed after the description of both studies. A third study was
attempted, but a small final sample of five precluded analysis.

Subjects. Eighteen UCLA students enrolled in a secondary teacher preparation
course participated in the study. Students volunteered as subjects in
exchange for nominal extra credit points. {n their class.

Materials. First draft versions of text instruction on the techniques
o. advance organizcrs, inspection behavior, and task description were
aresented. Accompanying the text were sets of criterion items for each
technique and practice exercises requiring discrimination of the use of
the techniques. Subjects were also piven an objective and asked to write
a short instructional sequence desifned to teach that objective.

Treatments. In the "Revision Set" condition an additional page of instructions

was colleted with text material. After the title page, a pare was inserted
which contained the following statement: '

You are participating in this project in order to help the
staff revise the materials.

Carefully read the materials presented and try to identify
specific thinps you would change, but do not bother to
write them down. You will be asked for this information at
the end of the posttest.

The control group received the retularly orvanized nmaterials.
Dependent Measures. The effects of the treatment were determined by the

number of discrete suggestions written by subjects and by the utility
of the suggestions as rated on a scale of 1 to 5 by two independent scorers.

Procedure. The experimental materials were randomlv distrituted to subjects
by a-member of the project staff. Subjects were informed that the materials
would help them improve their design of instructional materials. Subjects
worked independently on the materials for approximately three hours. At

the end of the session, subjects were requested to indicate on the back

of the text and practice exercise sheet any revision sugpestions they

might have.

Analysis and Results. Two raters independentlv counted the number of
discrete suggestions and rated the utility of cach set of supgestions.

The inter-rgter reliability computed was .82 for the number of sugpestions
and .84 for ¥ke utility ratings. No sipnificant differences were found
between the Revision Set and control groups on either of the dependent
measures .

62.
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Subjects. Twenty-eight students from Arizona State University enrolled
in a secondary education course participated. Students were told that
they would be using experimental materials, but that there would be no
grade attached to their performance on the project tasks.

Materials. In addition to revised versions of the materials presented in
the previous study, a second component dealing with Techniques for Response
Control (direct practice, knowledge of results and prompting) was included.
along with its set of criterion items and practice exercises. A pretest,
posttest, Revision Sheet and Program Ouestionnaire were also provided.

For the first time, a written set of procadures for use of the materials
was prepared to allow the professor of the course to administer the field
trial independent of project staff.

Treatment. Half of the materials contained the revision instructions
under the title page of the first text section.

Dependent Measures. The number of discrete sugpgestions and utility of the
suggestions were again used as the dependent measures. '

Procedures. Materials and directions for their use were administered by

the professor of the course, in accordance, instruction was enclosed with
the materials. However, the written directions were apparently inadequate,
as several long distance phone calls were necessary to clarify the appro-
priate sequence and manner in which some of the materials were to be used.

Analysis and Results. Data from ninetcen of the twenty-eipht students
participating in the field trial contained revision responses. Raters again
tallied the number and utility of revision sugpestions independently, vield-
ing inter-rater reliabilities of .85 and .74 respectively, Neither of the
measure ylelded sipgnificant differences between the means of the nine sub-
jects in-the Revision Set and the ten subjects in the Control Group.
Discussion. Failure to find statistically significant differences between
the Revision Set and Control treatments may be attributable to a number of
factors. In the case of the Arizona study, a recurrence of a uniquely-
phrased revision recommendation implied a group discussion prior to comple-
tion of the Revision Sheet. Therefore, any treatment effects would be
expected to be nullified. In addition, the use of & numbered Revision Shecet
could have been sufficient to cue equivalent numbers of suggestions.
Perhaps the most compelling explanation, applicable to both studies, is
that exhorting students to keep revision in mind, without explicitly cueing
them to the relevant categories of information, is simply not a powerful
enough treatment to produce more information. Results of recent related
investigation (Bank, 1972, unpublished doctoral dissertation) suggest that
when subjects are directed to attend to the adequacy or experimental materi-
als in terms of communicability (difficulty, sufficiency of information and
clarity) and worth (relevance, usefulness and worth) that subsequent
revision suggestions relate to these catepories. Thus, attempts to elicit
more useful revision information from subjects by establishing a Revision
Set before they begin instruction should incorporate more specific devices
to direct attention to the areas of desired information.




Despite failure to find differences associated with the modest treatment
variation, the studies produced valuable revision information relating
both to instructional content and organization. In addition, the
procedures corroborate the practical value of subject report data, as
recommended by Markle (1966).

IV: A Case lilstory of an Instructional Product Development
Project with Recommendations for Instructional Technologists

There are few detailed case histories which adequately document the
development of research-based, empirically valicdted ins tructional products.
The study described is a project-related do:toral dissertationm, currently
in progress, that summarizes, analyzes and interprets the product develop-
ment procedures utilized and generated by the project. A case history of
the course of the project's product development of the study will

(a) describe and discuss how the project solved the procedural problems
with which it was confronted, and (b) provide recommendations for tech-
nologists concerning these procedures and offer suggestions for future
research.

The case history of the project will be divided into three parts. The
first part will consist of a description of the origins of the product
and will examine its primary objectives. Next, the history will focus
on the preparation of the project for testing. Finally, the procedural
problems of validating the product will be investigated. Two sources of
evidence will be used in writing the case history: written records,
such as the project proposal and studant achievement and affective
data, and interviews with the project staff.

Recormendations for instructional technologists concerning the proced-
ures of product development will be derived from a study of the staff's
accual and proposed solutions to the problems it confronted. Finally,
suggestions for research will be given, based upon the project's
procedures and outcomes.

B. Studies Examining the Effects of Learning Techniques
in Instructional Materials

V: Effect of Text-embedded Ouestions on Retention of
Text Information

The technique of interspersing questions within text to direct learners'
attention to instructionally-relevant content is a procedure that has
recently been the subject of a series of investigations (Rothkopf, 1967;
Frase, 1970). In a summary of research related to what Rothkopf terms
"mathemagenic behavior,' attention patterns that facilitate learning,
Frase (1970) indicated that a repeated finding of studies is that
placing questions after related segments of text increases retention
of tect content. A set of studies (Glass, 1970) related to the effects
of advance organizers or overviews presented before discourse in contrast
to summaries presented at the end of instruction indicated that the sum-
mary treatment groups obtained superior posttest scores.




2

It was the purpose of this study to assess the differential effects of
questions placed after subsections of text or summaries placed after
complete text components.

Subjects. Twenty-four UCLA students enrolled in a graduate course on
instruction participated in the experiment. The material was presented
as one of the course assignments.

'

Materials. The text material consisted of five sections dealing with
five learning techniques: practice, knowledge of results, prompting,
task description, and inspection behavior'. The number of pages related
to each technique varied from three to seven.
\

= Questions relating to either definitions, characteristics, or conditions
for application of each technique were penerated for each text section..
One question was written for approximately 1-1/2 to 2 pages of text. A
total of thirty questions were constructed. The number for each technique
ranged from three to five.

Summaries for each technique were composed that included all of the
information specifically sought by the questlons. The length of the
sunmaries varied from 81 words to 292 words.

Treatment. For the Queetion (Q) condition, questions were included after
a section and set off by broken lines. Typing of text for a technique

was continuous, i.e., discourse folllcwwin;7 a question did not begin on

a new page.

The summary for each technique was typed at the end of the text inform-
ation for that technique. Typing for the Summary condition (S) was also
continuous.

vependent Measures, For each of the five learning techniques a set of
criterion items was constructed. Items also ,'t"e,,lated‘to the definition,
characteristics, and conditions under which the technique might vary.
The number of items for the technique ranged from six to ten. A total
of thirty-eight items were generated.

Procedures. Text information on each of the five learning techniques

were presented to the subjects during a regularly scheduled class meeting.
Those in the Question group were instructed to record their answers on

the materials. Subjects began reading the materials in class and completed
them at home. While home use of the materials, implied less experimental
control, individual study more closely approximated the intended utilization
conditions of the materials. .

The criterion test was administered one week later at the beginning of
the class meeting.

Analysis and results. Means of the Question and Summary groups.were compared
on each of the technique scores and on total criterion scores. Tests of
* the means are presented in Table 31.

El{llC | 65. 1
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A significant t value (p< .05) was obtained only on the criterion score
for Inspection Behavior. Interestingly, this was the text section
describing the value of using embedded questions. The difference between .
the mean total criterion score of the OQuestion and Summary group favored
the Question condition but reached only the .10 significance level.

Discussion. This study again demonstrates the highly dependent nature
of the effects of text-embedded questions upon the nature of both the
materials and the questions. The text sections of the‘experimental
materials represented discourse which had been repeatedly refined and
consolidated to present concise information. Thus, the experimental
prose contained a minimum of incidental information as compared with
text content usually investigated in text-embedded questions studies.

It should also be noted that the bounds of the information presented in
the text allowed generation of questions whose answers primarily contained
the most relevant information in the content. The major proportion of the
criterion questions tested this same information. This information was
also included in the summaries. Thus, the function of the questions and
summaries in this study were primarily to transmit direct information,
rather than to direct attention to other content not specifically included
in the questions or summaries. It would seem that when the structure of
the material is ''lean," then the necessity of directing attention to
categories of relevant information, to help learners separate the wheat
from the chaff, is reduced. While the direction of the means on the sub-
scores and total criterion score favored the Question condition, furtheyr
investigation must certainly be conducted to determinz the interaction of
the effects of text-embedded questions or summaries with the density of
instructionally relevant information and uniformity of the prose.

-

On the basis of the results, both text-embedded questions and summaries
were incorporated in the text portions of the project materials.

VI: Effects of Three Characteristics of Text-Embedded
Response Requirements on the¢ Development of a
Dominant Focus in Prose Learning

Within the context of prose learning, most of the research investigating
conditions which control attention patterns, or what Rothkopf (1963)
prefers to term inspection behavior, has indicated that the inspection
strategies subjects use while reading textual material can be influenced
by characteristics of text-embedded questions or directions. A number of
studies have indicated that subjects answering within-text questions after
reading short prose segments obtained posttest scores superior to pre-
question or no~question control groups. In addition, a study-by Rothkopf
and Bisbicos (1967) partially confirmed their hypothesis that text-embedded
questions of restricted categories facilitate learning of restricted
categories of text. The interpretation was that inspection behaviors tend
to adapt selectively to the nature of text—-embedded response requirements
(questions).




This study reports the results of a doctoral dissertation related to tech-
niques for promoting effective inspection behaviors. It was one purpose of
the study to determine 1f a mechanism operating in the selective adaptation
of inspection behaviors to a restricted class of text-embedded response
requirements is a progressive narrowing of focus to restricted categories
of content, creating a dominant focus on text information relevant to the
class of text—embedded response requirements and a decrease in attention
to irrelevant text content. In addition, the study investigated the dif-
ferential effects of response requirement Type (Question or Objective),
Place (Before or After related text), and Order in which two restricted
categories of response raquirements were presented within the text, (e.g.,
name questions first, then application questions, or the reverse order).

Method. A 2x2x2 factorial design was employed to investigate treatment
effects. The dominant focus hypothesis involved a within-subject treatment
of presentation of one restricted category of response requirement within
the first eighteen pages of text and a different category of requirement
within the last eighteen pages of text.

Forty'college students were presented with thirty-six pages of instruction
which described six psychological {inclplee. For every three pages, sub-
jects encountered response requirements (either questions or an instruct-
ional objective). For one half of the text (pp. 1-18), subjects received

response requirements of one restricted category (e Foy identifving appro-
priate applications of a principle). - - '

A seventy-two item multiple-choice posttest was immediately given,
comprising of three kinds of items: items Relevant (R) to the questions
of objectives of each three-page text segment; items Non-Relevant (NR)
to the response requirement of that segment, hut relevant to the other
category of response requirement; items Incidental (I) tQ_any segment's
response requirement (identifying a date, or name of a teacher of parent
which had appeared in that text segment).

14

S

Pesults and Implications. Tor each.restricted category of response require-
ment (an eighteen-page section .of the text), the develcpment of a dominant
focus attention pattern was to be inferred if posttest scores on Relevant
items were higher than posttest scores on Non-Relevant items. The progres-
sive development of a dominant focus vas measured by comparinr scores on R
items drawn from the first nine pages in which a restricted category of
response requirement occurred with the R items drawn from the last nine
pages 1in which the category appeared. The effects of the variables Type,
Place, and Order were measured from total posttest scores on R, NR, and

I items. A multivariate analysis of variance was employed to assess
treatment effects on the three dependent measures.




The prediction that performance on Relevant posttest items would differ
significantly from performance on Non-Relevant items was substantiated

(F = 14.54, p<.001, df = 1,32). This finding sugpgested that as a result
of exposufe to response requirements referring to a limited set of
content, a dominant focus does tend to develop on other text content
relevant to that restricted category of questions or objectives to the
detriment of the attention to Non-Relevant text content. R scores were
also significantly greater than NR scores in relation to Type (F = 13.08,
p<.001, df = 1,32) and the interaction of Type-Place (F = 4.626, p <.05,
df = 1,32) in accordance with other investigators' findings that questions
placed after text yield superior posttest performance.

Althougnh the comparison of R scores from the last and the first sections
"within a response reaquirement catepory (e.g., pp. 10-18 vs. 1-9) did

not reach statistical significance, a graph tracing values of R scores
across text segments of the restricted category reveals that the trend

of the R scores was to increase from the initial sections in which a
category was encountered to the final sections in whichi the category
occurred. While no prediction had been made about the effect of a dominant
focus attention pattern upon Incidental items, a comparison of 1 scores
before and ‘after the category switch (pp. 10-18 vs. 19-36) revealed that
performance on Incidental items was significantly higher after the switch
(F= 7.31, pg .01, df = 1,32), suggesting that .the switch yielded a more
general search strategy of all text information. After the switch, I
scores increased, but R and NR scores decreased slightly.

Comparisons of the effects of Type, Position, and Order upon total R, NR,
and I scores again yielded significant values for Typ- on the R scores
(F=9.36, p<.05, df = 1,32) in favor of questions, and a marginally
significant interaction of Type-Place (p< .05) in favor of questions after
text. These findings suggest that designers and managers of instruction
carefully consider the effects which classes of embedded questions may
have on the aspects of instruction’ to which learners attend.

VII: The Effect of Stimulus Variety in Prectice Sequences

on Discrimination, Application and Attitude Performance
This study, undertsken as a dissertation in the area of instructional
product research, focused its investipgation on the effects of media
in the transmission of practice exercises. While a print version of
practice had beeh formulated, primarily on a cost basis, the study
- sougiit to determine if the expected consequences of media presentations,
e.g., more active attention, would result in greater performance of
subjects. Three treatments were formulated and each consisted of four
practice exercises treatinp four of the five instructional techniques
in the project. Use of embedded questions to control text reading
behavior patterms was not considered to he appropriate to media vari-
ations. One version was rendered in print. A second treatment consisted
of the identical material produced in four short, super eignt sound
motion pictures. The third treatment contained a "variety' condition,
one exercise was presented in each of the followinpg media: super eipht
film, coordinated slide/tape; audio tape only; and print.

69.
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Criterion Measures. Discrimination tasks presented in each‘of the

four media were developed. In addition, a transfer task, the ability

to write instructional sequences was included as a dependent measure.
Finally, an attitude questionnaire was developed in an attempt to

gauge the subjects' reaction to the alternative treatment conditions.
Procedures. A pilot study was conducted using nineteen subjects during
November, 1971. The purpose of the investigation was to assure that

the information was not in the subjects' repertoire and to test the

extent to which the criterion measures were appropriate in. the procedures.

For the main study, fiftv students were randomly assigned to the three
treatment groups. Data analysis has not been completed.
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CONCLUSIONS

The conclusions one can draw about a development project are necessarily
limited. The output of a development effort {s a problem solved. The
manner of solution and the extent to which the solutfon pertains to
various groups and settings can be explored. The puypose of this section
1s to describe the outcomes of this project, the procedures developed
which seem to have merit, and the problems encountered wnich others may
now anticipate in the future. )

Conclusion 1: The materials work.

On the basis of our data, we mav c¢onclude that the materials accomplish
the primary objective set for them. Participants are able to employ
instructional techniques in the writing of first draf* proprams.

Conclusion 2: The materials rgﬁpp;_fcg}}ﬁgp}p_}ps;jpp;}gg,

s

—

We also allege that the sequence of instructional events has been
reproduced across validation trials. The final three field tests obcurred
without intervention by the development staff. Widesprecad replicabdlity
has not been demonstrated, but there is some basis to belicve in its =
existence. ' :

Conclusion 3: A range of persons can learn from the materials.

The materials were tried on preservice ecucation students, graduate
students in instructional technology, cxperienced school personnel, and
staff development course writers in an industrial setting. Scores for
these groups were in general apreement.

Conclusion 4: Development -takes longer than cxpected. 1
Even for a staff as confident and well-trained as the one working on’ this

project, the activity of development involves many missteps and cul-de-sacs.

A development project does nrot function like Social Darviniam: there {s

no linear improvement. The project staff increased in fts efficiency as

the work progressed, but procedurpl difficulties occurred enough 50 that

the course of activity was not smooth.

l
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Problem 40 Project M

Spectifie Vroblers Incnuntered
frobler Yo Persounne: Tarnower

Due tooa serles of untimely events, the continuity of petsonnel on thia
project sutfered. Fart of the problem was related to the phanic need for
SCalt. Heavy use of people during the apring and summer, coupled with the
anticipated termination date, led certatn of the vatf owmbers to deparce

{n favor of employrent that offered longer terms security. The studest

atatus of the actatff, while enabling the project to be cest-effective, -
{.e., employing hiphly competent pegple at relatively lew vages, alno ,////
interterred with the project’'s developrent. Dissertation and ﬁaﬂtcz/ﬁ

thents work also conflicted with sone of the. project drndlincg,

_:‘p_bl}.:f“. _!’yo_d_g_cl_ign

A connfstent difficulty duriny this project telated to the apparently
simple probles of petting the matertals produced in nufficient quantiry
an tire so that develops xntu‘ tryouts rdght be conducted. Durfng the
later fleld trials, a aimple net of ﬂateria{n vas runnxng about IO
magugaript pajes. Thus, for only 35 coples, 10,500 pages required

collat {np. The job increases in magnitude when one constders zhe tise
requited to retvpe revined portions of the materfals, partic iarly for
those cycles where the turnaround froe field trtal to field cial ves |
close to only three wveeks. The profeusfonal staff, with concurrent
responsibilities In development and datsa analyain, was often coomandeered |
to asafst in collating packets for field tests. This particular activity
was not viewed with emceh favor by thes.

Probiim 3: Freid Tent Sttes. :
tolicitation of saites for developrental and other field testing wan
desicribed as a tire-consuming task. Agsnintance from other agencies
enpaped in research and development would have been expected bul vas not
forthcoming. Some procedures should be developed which will prosote the
acquisition of appropriate field test populations along nationally ’
distributed lines. If an identiffable network of sultable and receptive
locations could be supplied, vore of the total effort expended would he
orpanized around development rather than afte tdentiffcaZion activity.

* . ' :

s ERIELL sAnARCTENL
After reviewing the products of the project, one might {nfer that the
project managenent stratepy was relatively succesaful. From the viev
noints of the project mansper, however, the project presented difficult
managerent dilecmas. The amount of work was not distributed evenly
throuphout the period of fundtng Altermatives were: (1) to prowvide
repular work for the raxirum number of peopie who would be needed; {3 to
provide regular work for the sinieum nusher of people necded, adding
individuals to perform specific tasks as necessary. The aecond option was
chosen, primarily because of cost concerns, because of the lack of niddle
level supervisory personnel (and the budget to uustain thes) and buecaune
tdle nraff becorws denpondent sraff.

.
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SELECTIVE ATTENTION

Item Form for Practice Exercises

Single Discrimination

Stimulus Limits

The stimulus must contain three components: directions, specification,
and the instructionel gequence.

Ql_rg_ctior{s. The Eollowing directions are given to the student:

Read the spetifications and instructional sequence which
follow. On your answer sheet, circle ''yes'" or 'no" to
indicate whether the principle of (insert appropriate
principle) has been correctly employed in this sequence

of instruction.

Specifications. Preceding the instructional sequence, a description
must be provided which specifies:

-

1. Topic of instructional sequence
2. Approximate grade level for which the instruction is intended
3. Objective(s) governing the instructional sequence

The criterion objective must:

a. Be stated in terms of measurable learner behavior.

b. Represent a cognitive skill which is, preferably,
higher than the knowledgse level.

c. Include criteria for evaluatinp the response if a
constructed response is required.

d. be accompanied by one or more enroute objectives {f
these are also to be dealt with in the instruction.

¢, Be accompanied by a statement of any entry behaviors
which have been assumed (with the exception of
general abilities such as "to read").

Instructional Sequence. The instructional sequence must:

1. Be of approximately 2-5 pages in lengpth
2. Present instruction which is conpruent with the objective
stated in the.specifications, in terms of: )
a. Content v
b. Response level
c. Scope (covers all objectives specified; does not
include large amounts of extrancous information)
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Further criteria for the instructional sequences vary depending on the
instructional principle being employed for student discrimination.
Separate statements of requisite criteria unique to each principle are
attached.

Criterie for Lvaluating Responses. A response of ''ves' is correct
when all criteria constituting a correct application of the principle
have been met in the instructional sequence. A responsc of 'no" 1s cor-
rect when one or more of the criteria constituting an incorrect appli-
cation of the principle have been met in the instructional sequence.

Criteria for Instructional Sequences

Inspection Behavior
1. The sequence must consist of textual material (programmed instruction
is not appropriate for use with this principle).

2. Within the instruction, sets of questions must be imbedded in one of
the following variations:

a. Correct Application. All of the following criteria must
be met to constitute a correct application of the principle.

--Questions appear after related text segments

--Questions spaced no more frequently than one
set per page of text

--Questions represent sample items related to
the criterion objective or to an enroute
objective, in terms of both content

--Questions clearly require an overt response

b. Incorrect Application. Anv one of the following criteria
congtitutes an incorrect apnlication:

--Questions placed before related text segments

--Questions spaced more frequentlv than one set
per page of text

--Questions do not represent appropriate sample
items for one of the objectives (either content
or response level may be incongruent with the
objective)

8.




Criteria for_1p§£fggg}gg§l_§gﬁypppg§

Task Description

1. The sequences must consist of textual material (with appropriate
imbedded questions) or programmed instruction.

2. Within the instruction, the principle of task description must be
employed in one of the following variations.

a.

Correct Application. All of the following criteria must
be met to constitute a correct application of princple:

~-Criterion task described at the outset of the
instruction (enroute tasks may also be described).

--Task described in behavioral terms.

-~Task described appropriate sample items congruent
with the objective stated in the specifications.

~-Task described in languape appropriate for the
learner.

incorrect Application. Any one of the following criteria
constitute an incorrect application of the principle:

--Task described in nonbehavioral (cornitive or
affective; statement of intent).

--Task described does not represent a sample iten
which 1s congruent with the objectives stated
in the specifications. (Incongruence may reside
either in content or response level.)

--Task is described in lanpuage which 1is inappro-
priate for the learmers (i.e., toq complex).




SELECTIVE ATTENTION

Item Form for Practice Exercises

Multiple Discrimination

Stimulus Limits

The stimulus will consist of three components: directions, specifications,
and the instructional sequence.

Directions. Students will receive the following directions:

Read the specifications and instructional sequence which
follow. On your answer Sheet, circle one or more letter(s)
to indicate which instructional principle(s) have been
correctly employed in the instruction. Use the following
letters:

A. Inspection Behavior
B. Advance Organizer
C. Task Description

, Specifications. The one-page specification gheet preceding the

~ instructional sequence will conform to those employed in the single
discrimination practice exercises for inspection behavior. task de-
scription, and advance organizers.

Instructional Sequence. The sequence of ingtruction shall:

Be of approximately 5-7 pages in length.

Consist of textual material (not programmed instruction).

Be congruent with the specified objectives in terms dof
content, response level, and scope.

Employ the three selective attention principles, as follows:

a. Embedded questions will be employed (correctly
or incorrectly) in each sequence.

b. At least one of the remaining two principles
will be employed (either correctly or incor-
rectly) in each sequence.

Criteria defining correct and incorrect appli-
cation of the principles are specified in the
item form for single discrimination practice
exercises for each principle.

Response Limits

To constitute a correct response, each letter (A,B,C) must be circled
if the corresponding principle was correctly employed in thle sequence,
and must be left uncircled i{f the corresponding principle was not em-
ployed, or was incorrectly employed, in the sequence. A total of three
points may be scored for each practice exercise.
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TENTATIVE OUTLINE

Staff Development

WORKSHOP ON INSTRUCTIONAL MATERTALS DEVELOPMENT

Investigator's Purpose: To gather field test data on instructional
project.

Time Schedule: July or August

Duration: Approximately five hours of instruction, not

necessarily on a single day.

Anticipated Audience: Teachers, Curriculum Developers
Number of Participants: At least twenty per session
Staff: Dr. Eva l.. Baker, Assistant Professor, UCLA

Mrs. Fdys Quellmalz, Post Graduate Research
Educationist, UCLA

Mrs. Judie Safford, Instructional Product
Research Specialist

Mrs. Adrienne Smith, Research Assistant

Mr. Tom !McCGuire, Research Assistant

Overall Objective: At the conclusion of the workshop, the parti-
cipant will be able to produce first draft
versions of instructional materials suitable
and ready for preliminary field testing for
use of students in the ape level of the parti-
cipant's choice.

Enroute Objectives: To identify and discriminate instances of the
use of rescarch-based instructional techaiques,
including Response Controlling Techniques, such
as direct practice, prompting, knowledpe of
results, task analysis, and Techniques for
Directing Attention in written materials,
including the use of advance organizers, task
describiny objectives, and text-embedded
questions.

To be able te produce specifications for
materials, including performance ob jectives
and criteria.

To describe the procedure through which materi-
als may be validated.




Hour one:

Hour two:

’
v

llour three:

our fogr :

Hour_five:

TENTATIVE WORKSHOP FORMAT

Infopmal preassessment; purposes of workshop;
description of product development procedures.

The writing of performance specification;
introduction to materials completion of textual
materials and criterion checks for Response
Controlling and Attention Directing Techniques.

Practice identifying the use of techniques in
single concept instructional sequences.

biscussion of preceding instruction to identify
problems attempts at simulation activities

where participants actually develop first draft
materials using given instructional techniques.

Critique and exchange of instructional products.
Postassessment.




« Program Questioanaire

Please express your opinions of various aspects of this instruction by
circling one number for each ftem below, Use the following scale:
) »

5 - strongly apree

4 - agree

3 - no opinion .
2 - disagree !
1 - strongly disapree

Circle only one number for each ftem.
v

Expository Sections on Inspection Behavior and Advance Organizers...
7

1. .Were written in clear and understandable terms., (. . 5 4 3 2 !
2. Provided relevant {nformation . . . . « « « . + « . 4 3 4 3 2 1
3. Were dull and boring., . . . . « . . . . . ... . D 4 3 2 1
4. Contained superfluous ov unnecessary inforoation. . . 3 & 3 2 1
’
S. Were straightforward and to the point . . .« . . . . D ‘ 3 N i
Practice Exercises for Each Prionciple...

6. Used sequences of {nstruction which were intevesting
and appropriale . . .+ ¢ 4 4 e e v e e e e e e D “ 3 2 H

7. Employed the principles in g way which was ambiyuous
or too difficult to detect. o v v v v L 00w e e D 3 2 H

8. Eamployed the ;wincipies ina wayv which was too
obvious and vasy Lo detedt. o v v v . 0 0w e e D s LN R
In Terms of Length..,

9, The packape as a whole was too loay o o o . . o« . . 5 3 2 1
i0. The expository sections were too lony , o o . . . o) L 3 ? i
) 11. Too many practice exercises weve provided , 00 o 0 o0 b 3 N i

Please provide any specific corments, pro or con, concerning these @miterialn,
in whole or in part, by using the reverse side of your answer shect,

Q .

Aruitoxt provided by Eic:
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Aruitoxt provided by Eic:

Subject's name
ate Location of trial

simulation

" August 17, 1971

CONSTRUCTED RESPONSE CRITERION SHEET

(for use with simulations and criterion performance)

Envelope ¢ Scorer

.

criterion specificvation ¢

varied

Exclusively text
{sec section A)

Non-text -
{see section B)

(see special instructions B2)

RIC

A. Inspection Behavior Yes ho
. Are qucétions embedded in text? _— e (1)
If yes,
a. Do questions nppéar foilowing relevant text’ L . 2)
b, Are questions related to objectives stated
in specifications? o —_— (2)
¢. To how many terminil and/or enrbute
objectives are guestions explicltly reiated? (ctrele) 12 3 &
Add value of cach yes plus number circled {n V3"
_ Subscore
b, Task Description _ Yes No
1. Is an operational* task dcscrip:ibn proviécd?r‘ R o (2)
4. Is lanpuage upprépriutc to.learner's level? . . (1)
b. Is task description pfovidcd prior to
fnstruction? o - (2)
¢. For how many terminal or enroute objectives
are task descriptions provided? (circle) 1 2 3 4
Add value of ecach yes plus number circled in "c"
subscore

!.(

q
-

*operation means content and behavior are described which conform to either
terminal or enroute objectives included in specifications.
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B, - 2 not to be completed LI A-1 {5 "yes"

h Direct Practice : Yen iy

2. I8 practice explicitiv provided relevant o _
the objectives? L (i)

if wes,

a. Was mpore than a sinple practice opportunice

provided for any objectiwe? R
b, Was practice provided for multiplie content
.examples or {n a varfety of contexts? )
h ¥
¢, For how many terminal or earoule objectives .
, was practice provided? (circie}y ¥ o 3
Add value of cach yes pilus number circled in “¢”
subgcore o
Knowledge of Results Yuos o
3. Has knowledge of results provided for efther
overt or covert responses’ (1)
If yes, _
\\m . cifecrive (1) Not eVfvctive (O
¥ a, Estimate effectivendss in lterms of
{mmediacy, S
b, Form of whowlud,;e ol resul!s (5 ~ Yes o
appropriate to response rejulrements | ()

c. Estimite the proportion of responscs
which receive knowled,;e of vesults (cirele) & 3 2 i
’ Q0. RO wmat, LA

o te

|

2 : . |
Add value of yeus plus number circled in "¢

. |

|

suhScore

O

ERIC BN 91

Aruitoxt provided by Eic:




Proupling

Were prompia vGed?
It :v'l.‘{‘ N

g, Dtd the writer tesd to aveld qopy {rooen
or sive-aways as primary proempting
techniques?

Were prompts primarily dubstantive
rather than formal?

_Were prompts raded, L.e,, were {circle)

unprompted responses called for rradual fading. abtupt/nc
during latter phases of instructtion? 4 3 2 H

m———t b o

Add value of cach yen plus number circled

{n Ve
|

Teohnique total Rcare

g - i fon

Lanpuaye approprinte to leavaer

[ERSTSVEI

Heplicable

Aruitoxt provided by Eic:




Revision August 23, 1971

CONSTRUCTED RESPONSE CRITERION SHEET ,

(for use with simulations and criterion performance)

Subject's name Envelope #___

Date of trial

simulation criterion

Exclusively text

(Omit section C) (Omit section A)

Location of trial

Scorer

specification #

Non-text Varied
(oOmit section D if A is used)

A. Inspection Behavior Yes No
Are questions embedded in text? If yes, (2) :
1. Do questions appear following relevant text? (2) ‘
2. Are questions related to criterion objective ‘
stated in specifications? (2)

3. To how many enroute objectives are questions
explicitly related?

Add value of each yes plus number circled in "3"

B. Task Description

Is an operational task description provided?

(circle) 1 2 3

Subscore
(maximum = 9)

Yes No

1f yes, (2)

1. 1s language appropriate to learner's level? (1)

2. 1Is task description provided prior to ‘ ,
instruction? (2) |

3. 1Is task descripticn provided for the
criterion objective? (2) i

4, For how many enroute objectives are task
descriptions provided?

Add value of each yes plus number circled in "4"

87.
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(circle) 1 2 3

Subscore

(maximum = 10)




STAFF UTILIZATION

The following individuals were employed by the project:

Sheila Allen
Britta Bull
Barbara Donner
Arlene Fink
Sherry Frankel
Michael Kosecoff
’ Tom McGuire
( Linda Morishita*
Edys Quellmalz*
Judie Safford
, ' Aleta Osborne Saloutos
Karen Schwartz
Gayla Sexy
1 Adrienne Smith
} Howard Sullivan
Lee Trithart
Lena Wackenstedt
In addition, Lani Steele and Barbara Bosak worked free of charge on materials

related to the project; Arlene Fink provided unpaid assistance,
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*more than six mom:hs
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