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Foreword

As its name implies, this book is a source ¢f ideas
and procedures for the development and dis-
semination cf instructional materials for teacher
preparation programs. Although it focuses on
needs in the field of special education, this work
can be used productively in other fields that lack
sufficient or adequate instructionaf tools. The
authors have brought together and graphically
systematized a number of theoretical constructs and
practical skills. Step by step, they have taken thz
reader from the determination of the need for new
instructional materials, through the processes of
creating and evaluating modules of instruction,

to the mass production and distribution of the
finished module. The purpose of the Sourcebook -
is to help the {eacher educator use his hard-won
expertise to produce instructional modules which
can be shared with colleagues for the improvement
of the field. The Sourcebook may well be the first
resource of its kind in any area of education.

The emphasis on the dissemination of productive
ideas was not included idly. It is a partial response
to the paucity of processes in education for sharing
ideas and procedures. Over the past two decades,
many universities and other educational ageucies
have had substantial federal support for projects
which, it was hoped, would reach a highly visible
and exemplary state and produce “ripple effe.ts"”
in other service centers, both near and far. Un-
foitunitely, many programs, although highly in-
novative and rewarding, culminated in poorly edited,
«argely unread “final reports,” or in not-quite-
finished audio-visual or graohic materials, which
cu 1d only be used Uy their producers. Although
dissemination was an early goal for most of the
projects, widespread sharing never seemed to
materialize. Persons who have gone searching for

“modules” or even minor products from handsomely

supported projects almost uniformiy netted nothing
that they could use.

The failure to share the results of developmental
work is particularly disastrous in relatively small
fields such as special education. The absence of
a mass audience does not encourage commercial
initiative and, consequently, only a thin trickle
of materials is produced for the market. Since units
preparing special education personnel tend to be
small, their resources tend to be limited. Further-
more, the resources that do exist in special edu-
cation are unevenly distributed. As a result, some
colleges have been able to afford lavish instructional
materials while other colleges have struggled to
maintain quality teaching with minimal tools. One
of the reasons that resources and materials for
teacher education have not been shared in the past
is that colleges and universities were virtually
forced to compete for federal funding. Thus, ideas
were hoarded for grant possibilities rather than
shared for instructional improvement.

Happily, this situation is changing. The federal
government is increasingly stressing the co-
ordination of plans among training centers and
state agencies to meet carefully documented needs.

~ In addition, teacher education in general is maving

toward the explication of spccific goals and a re-
cognition that, for accreditation purposes, out-
comes are more important than processes. As a
result, the demand is growing for teaching modules
that correspond to specific objectives in teacher
education. Just as important, parhaps, is the move
by the Office of Education to bloc training grants
which may accelerate the improvemeit of teacher
education,

Another obstacle in times past has been the lack
of systems for recognizing and reinforcing good
and generous performances in teacher education.



Research professors have had clear access to high-
status channels for the dissemination of the pro-
ducts of research, mostly through peer-juried
research journals and monographs. No comparable
channels exist for teacher educators. Research
publications have been given much weight i1
documenting faculty performance, which has led

to individual promotions and other rewards. On

the other hand, outstanding performances in teacher
education have been difficult to document and have
been given only cursory recognition. Obviously,
some system for the dissemination of training
materials is needed if excellent teaching abilities
and innovations are to be given their due as a
legitimate basis for professional rewards.

Fortunately, a new course is underway which may
resolve some of the past problems and, at the same
time, lead to more effective teacher preparation
in the field of special nducation. As part of its
mandate from the National Center for the Improve-
ment of Educational Systems, U. S. Oftice of
Education, the Leadership Training Institute/
Special Education has initiated the publication of
resource material (Reynolds & Davis, 1971, Reyn-
olds, 1971) lately in cooperation with the Council
for Exceptional Children (Deno, 1973). Other
dissemination activities of CEC have been centered
in its Teacher Education Division (YED). TED
leaders, starting with Richard Schofer, William
Carriker, and Herbert Prehm, saw their ptanc come
to fruition in April 1973 when TED officially
adopted policies on, and set in moticn, a program
for the dissemination of instruction: modules and
materials in the field of teacher preparation.

The Sourcebook is the first of what, I hope, will
be a long series of instructional materials shared
among colleges, universities, and other training
centers for special education personnel. Additional

materials are already in the planning stage and,
thus, it may not be amiss to celebrate a new spirit
of mutual support as well as a new surge in quality
in our field. This form of “sharing,” it is hoped,
will add further strength to the Teacher Education
Division of CEC and lead to other activities of
equal importance.

It is most fortunate that Melvyn and Dorcthy
Semmel and Sivasailam Thiagarajan were willing
and able to bring their competencies and commit-
ments to this complex of activities. Their conception
and realization of this Sourcebook are an outgrowth
of their involvement in the BEH-supported Center
for Innovation in Teaching the Handicapped at
Indiana University. ,

Thiagarajan and the Semmels have created a
systematic guide for materials development and
evaluation which &ll of us in special education can
build upon in constructing a dissemination system
that eradicates the deficiencies of the past and offers
opportunities for the future. The authors have
exemplified the best of “sharing” in developing
this work; they plan to implement it with correlative
instruction modules in the near future,

I wish to express my appreciation to Don Davies,
Viltiam Smith, Stewart Tinsman, Malcolm Davis,
and Ed Moore, pas: and present staff officers of
the National Center for the Itaprovement of Edu-
cational Systems, for giving me the opportunity to
help bring this interesting and valuable Sourcebook
to special educators,

Maynard C. Reynolds, Director

Jeadership Training Institute|Special Education
University of Minnesota
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-~ How to use
the sourcebook

The objective of this sourcebook is to assist the
reader in the design, development, and dissemination
of instructional materials for training teachers of
exceptional children. Specific instructiynal objectives
are listed at the beginning of each chapter. Since

it is anticipated that the instructional development
coinpetencies of readers will vary considerably, the
chapters have been organized in modular form to
permit their use at any appropriate stage of the
developmental process. The following steps are
suggested for maximizing tie usefulness of the
sourcebook:

1. Read Chapter | for an overview of the in-
structional development process.

2. Put the sourcetook aside and choose a topic
on which you would like to develop an in-
structional material for teacher training.

3. Check the objectives for each chapter and decide
whether they are essential to acce.nplish the task
you have undertaken. For example, it is extren.zly
unlikely that you will need to work through
Chapter 16, “Computer-based formats," during
an initial reading.

4. Compare your competencies with the objectives
listed for the chapter. For example, you may
already know how to state behavioral objectives
or construct performance test items. Skip any
chapter for which you have the competencies
discussed.

1 A

e

. Upon completing each chapter, apply the tech-

nigues to the design of your instructional material.
This procedure provides an opportunity to use

the recently acquired skill and also prepares

you to make maximum use of the next chapter

in your self-selected sequence.

. Because the major objective of the sourcebook

is to provide a comprehensive introduction to

the entire instructional development process,
each chapter covers only the fundamentals of

the various development techniques. However,
each chapter is laced with selected references,
most of which are practical rather than theo-
retical. Use these references whenever necessary.

. Review the suggestions in Chapter 9, “Format

selection,” and choose a suitable format for your
instructional material. Depending upon the format
you select, you will need to read only one of

the seven format chapters.

. At the end of stage 3, Develop, you may feel

that the instructional development job is done.
However, it is suggested that you go on to Stage
4, Disseminate, to learn the essentials of con-
cluding an instructional project.

. After you complete your first project, we hope

you will find the sourcebook a valuable reference
for future instructional development projects.



Chapter 1

Introduction
Objectives Aspects of three fields of practice in education have
: been integrated in this sourcebook. They are (a)

1. Provide a rationale for instructional development instructional systems technology, (b) teacher educa-
for special education teacher training. tion, and (c) special education. Our major objective

2. Trace the four stages in the development of an Is to stimulate the use of alternative instructional
instructional material and list various steps in methods in the preparation of special education per-
each stage. sonnel through the introduction of the concepts,

3. Adapt the instructional development process to methods, and practices used by instructional de-
suit the timited support available to a teacher velopers. It is not our contention that the field of
trainer on an initial small-scale project. special education has unique potential for improve-

4. Explain how tha transfer of instructional develop- ment through the adoption of the instructional de-
ment skills to classroom instruction ultimately velopment procedures outlined in this book. Rather,
results in positive impact on the growth of handi- we believe that this field, like others in education,
capped children. has a strong need to re-evaluate current methods for

training personnel at the preservice and inservice
levels to assure preparation that is meaningfully r¢-
lated to the education of handicapped children in
our schools.

Teacher training in speclal education
In transition

As in other fields of teacher training, special edu-
cation is undergoing significant changes. In addition
to the growing need to supply the nation with suf-
ficient numbers of teachets to meet the demand for
special educational services, there is an increasing
emphasis on improving the quality of the teacher-
training process and product. Teacher preparation
programs, like the personnel they train, are being
held accountable for their methods through the ef-
fects they produce; hence, the trend toward compe-
tency-based teacher certification. We are no longer
satisfied that the suzcessful completion of a list of
lecture, recitation, and practicum courses is prima
Jacie evidence of a teacher's competence in educat-




:‘T[ing excepuonal pupns Justas slgnmcant probably,

-~ is the growIng tendency among trainees to question

~ the value of course offerings, the validily of thé.skills

and knowledge expected of them by training pro-
_ grams, and the competencies of their trainers, In
many cases, student chanenges to existing training -

~‘programs have stimulated departmental evaluations

- of program goals and practices, Throughout the-

. “nation we find faculties examlning current practices
~ with an eye toward altenng programs to effecta -

~ qualitative change in the education of exceptional

L children by improving the knowledge, skills, and

- attitudes of the personnel they train, =
~We hope to demonstrate in the chapters of this

sourcebook that logical, creative, and empirically
tested alternatives can solve some of the problems

- of providing more effective training for special edu-
- i cation teachers, Inherent in systematic instructional
. development is a focus on the characteristics of the
- learner, the nature of the skills and knov.ledge the
learner must acquire, the stlpulatlon of objectives in
behavioral terms, and the ways in which the attain-
~ ment of objectives can be measured and certified.
The approach also requires the trainer to analyze
and evaluate the behaviors and concepts to be taught
in the training program, Perhaps most importantly,
the approach directly leads to assessable alterna-
tives to traditional methods of training teachers. The
reader is introduced to different media and shown
how they are relevant to the instructionat process,
and he is furnished with a variety of instructional
formats which, if utilized, should measurably alter
the form and practices currently found in most
training programs. Finally, the sourcebook is con-
cerned with the methods by which successful in-
structional innovations can be exported to and
adopted by the larger community of teacher educa-
tors in special education.

| Tho emcacy and valldlty of tralnlnc promams

- validity of the attitudes, skiils, and knowledge de-
~ rived from the program. In our vicw, 3 preparamn
* program s effective if one can demonstrate that u
~ has been instrumental in generating a relatively

in speclal oducallon =

lt Is important to distinguish bet\"een ‘he effec- e
uveness of a teacher preparation program and the -

permanent change in the behavior of its trainees,
and that this change s a function of the experi- =~
ences the program has provided. To meet this erde

~ terion of effectiveness, the objectives of the program e

must be stipulated in behavioral terms, and the ob- =
jectives must be appropriate to the entry behaviors . .-
of trainees. The program must describe andfor
demonstrate the critical defining attributes of the
training procedures so that replication can be as-
sured. Further, the program should produce objec- = -
tive evidence for trainee attainment of the objectwes.' ey
In other words, a program is deemed effective if it i
can be demonstrated that it has met its objectives as
a function of a set of clearly definable experiences.

Program effectiveness is a necessary but not suf-
ficient criterion for improving special education -
through the teacher's behavior. We can clearly de-
fine our training objectives in behavioral terms and
meet them through effective training procedures—
but the objectives may have little or no relation to -
successful work with exceptional pupils in the
schools. For example, a training program may focus
on providing a trainee with all necessury knowledge
of the symptoms that identify a dyslexic child. How- .
ever, this knowledge is of Jittle use if the trainee
never learns how to teach the child to read.

This sourcebook does not focus on the aptness or
utility of 1he attitudes, skills, or knowledge which




: l,ralnlng programs cstabllsh as their objectives
Rather, it assumes an existing or evolving commit-
ent to what Is important to trangmit (o trainees.

- The book may, however, offer the reader consider-
able assistance in clarifying the ways programs

- objectives that can be validated agains[ teacher ef-

here Is to provide teucher tralners with a method-
ology that" supports the development of effective
tralning program a0

A Vmodelyfor ylnslructylyehal devolop,mem‘

ln recent years, a number of models for instruc-
. tlonal development have employed the common
- steps of analysls, design, and evaluation (Twelker,
- Urbach, & Buck, 1972). The systems- -approach
 model around which this sourcebook is organized is
based upon these eatller models and upon actual
field experience in designing, developing, evaluating,
“and disseminating téacher-training materials in spe-
cla) education. We have called our systems-apptoach
the Four-D Model because it divides the instruc-
tional development process into the four stages of
~ Define, Design, Develop, and Disseminate (Fig.
L), A brief description of each stage follows:

night approach the difficult task of selecting tralnihg YV

fects with exceptional children. A primary concern™

Deslgn

o
\w<n

Develop
Trainee-tésted and reliabte
instructional ’malerlal ‘

\ai,.

Disseminate
Instructional material among

speclal educational leacher
tralning programs

Figure 1.1
Four-D model

Prototyp!cal |nstructional materlel Lo




Stage 1: Define

 The purpose of this stage is to stipulate and de-
fine instructional requirements. The initial phase is
mainly analytical. Through analysis, we prescribe
objectives and constraints for the instructional ma-
terials, The five steps of the stage are shown in
Figure 1.2.

Front-end analysis is the study of lhe basic prob-
lem facing the teacher trainer: to raise the perform-
ance levels of special education teachers. During
this analysis the possibilities of more elegant and
efficient alternatives to instruction are considered.
Failing them, a search for relevant instructional
materials already in circulation is conducted. If
neither pertinent instructional alternative$ or ma-
terials are available, then the development of in-
structional material is called for.

Learner analysls is the study of the target students

—special education teacher trainees. Student char-
actevistics relevant to the design and development
of instruction are identified. The characteristics are
entering competencies and background experiences;
general attitude toward the instructional topic; and
media, format, and language preferences.

Task analysis is the idcntifying of the main shill
to be acquired by the teachsr trainees and analyzing
it into a set of necessary and sufficient subskills.
This analysis ensures comprehensive coverage of the
task in the instructional material.

Concept analysls is the identifying of the major
concepts to be taught, arranging them in hierarchies,
and breaking down individual concepts into critical
and irrelevant attributes. This analysis helps to
identify a rational set of examples and nonexamples
to be portrayed in protocol development.

Specifying instructional objectives is the convert-
ing of the results of task and concept analyses into
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Figure 1.2

Stage I: Deline

behaviorally stated objectives. This set of objectives

“provides the basis for test construction and instruc-

tiona) design. Later, it is integrated into the in-
structional materials for use by instructors and
teacher trainees.




: Stage 1kt Design

The purpose of this stage Is to design prototype ‘
- instructional materlal. This phase can begin after « T et : ,
the set of behavioral objectives for the instructional S . S
material has been established. Selection of media and R M R o
formats for the matérial and the production of an~ -~ & R
initial version constitute the major aspects of the v &
design stage. The four steps m this stage are shown
in Figure 1.3, »
© Constructing crlterlOn-referenced fests is the step o N
bridging Stage 1, Define, and the Design process. . o °
Criterion- referenced tests convert behavioral objec- b B
tives into an outline for the instructional material, o
. Medla selection s the selection of appropriate ‘ ~ - :
,» medla for the presentation of the instructional con. ' , a
*tent, This process involves matching the task and &
__concept analyses, target-trainee characteristics, , &
~ production resources, and dissemination plans with &
- varlous attributes of different media. Final selection NP
ideatifies the most appropriate medlum or com- '
bination of media for use. ; ; ,
. Format selectlon is closely related 1o med:a selec- ‘ ‘ B Al
tion. Later in this sourcebook, 21 different formats .
are identified which are suitable for des1gning in-
structional materials for teacher training. The selec-
_tion of the most appropriate format depends upon
~ a number of factors which are discussed.
~Initial design is the presenting of the essential Figure 1.3
2 lnstmctlon through appropriate ‘media and in a Stage 11: Design
. suitable sequence. It also involves structuring vari-
ous learning activities such as reading a text, inter-
~ viewing special education personnel, and practicing
different instructional skitls by teaching peers.
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Stage 11k Develop

The purpose of Stage 11! is to modify the proto-
type instructional material. Although much has
- been produced since the Deflne stage, the results
must be considered an initial verslon of the Instruc-
“tional material which must be modified before it
can become an effective final version. In the de-
velopment stage, feedback is received through’
“formative evaluation and the materials are sunab!y
“revised. The two steps in this stage are shown in
Figure 1.4.

Expert appralsal is a techricjue for obtaining
suggestions for the improvement of the material. A
number of experts are asked to evaluate the material
from instructional and technical points of view. On
the basis of their feedback, she material is modified
to make it more appropriate, effective, usable, and
of high technical quality,

Developmental testing involves trymg out the
material with actual trainees to locate sections for
revision. On the basis of the respons 3, reactions,

and comments of the trainecs, the material is modi- -

fied. The cycle of testing, revising, and retesting is
repeated until the matenal works consistently and
effectively.
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Stage 1V: Disseminate , , . =
_H .
lnstrucuonal materlals reach their final produc- L L
tion stage when developmental testing yields con- .
- sistent results and expert appraisal yields positive R Y
comments. The three steps in this stage are thown &
in Figure 1.5. : o O
Before disseminating the materials, a summative 0O o
~ evaluation is undertaken. In its validation testing A 4
phase, the raterial is used under replicable condi- e
-~ tions to demonstrate “who learns what under what ' \\é\
conditions in how much time” (Markle, 1967). The o
material [s also subjected to professional examina- , , N
tion for objective opinions on its adequacy and ' S
- relevance. ‘ & o
- The terminal stages of final packaging, diffusion, - °b°°
and adoption are most important although most &
- frequently overlooked. A producer and a distributor &
must be selected and worked with cooperatively to o\\\"
package the material in an acceptable form. Special a

efforts are required to distribute the materials widely
among trainers and trainees, and to encourage the

“adoption and utilization of the materials. Flgure 1.5
Stage |V: DIsseminate




The lencher lralner asanlnslructlonal developer :

Small scale lnslmcllonal development

Many teacher tralners do ot have the time, in-~ '

. clination, or resources to mount an ambitious in- v

structlonal development project involving allthe -
- stages described. However, the process is not s~ -

-~ complicated as it initially appears. As a teacher .
- tralner, you have (undoubtedly undertaken an in-

- formal analysis of your subject-matter area and the

~ characteristics of your trainees, and probably you
- have designed a number of test items, class assign-

- ments, and reading lists. With this head start, you
are In a position to bypass or rapidly complete the
Deflne stage. In the Design stage, scveral simple

- but effective formats are available for the part- -time,

instructional developer. A reading list is an example
. of such a format. Its design merely requires the spe-
" cification of instruclronal objectives and the com-

~ pilation of a list of various textual materials, hand-
‘outs, journal articles, and other existing docunients,

which can be duplicated in any one of several ways

and given to the trainees.
~ More comprehensive instructional packages can
be effectively developed over an exterded time
_ period. I, during each semester, we concentrate on
preparing instructional materials for one small unit,
we can gradually accumulate enough materials to
~make the course self-contained. Working in this way,
we do not need to assemble a special group of teacher
trainees for the developmental testing of the ma-
terials. During the first semester, the materials are
tried out with the trainees already enrolled; the next
semester is spent in revising the materials; and the
semester after that is reserved for the validation
testing of the materials.

‘» Large-scale lnstmellonal development p“‘.lect s .

- are the same for large-scale as for small-scal¢ proj-
- ects, time and manpower requirements increase

“according to the complexity and 'lef

_tional content, . -

. assembly of an Instructional development tea

 the developmental process, you will also need an -

~ population for testing, other teacher trainersfor =
~ expert appraisal, graphic artists and writersfor =
~ designing the prototype version, and a data analyst. L
In planning alarge-scale project, it is easy to over-

-The teacher lralner as a'model‘

J

Although lhe sleps in the development process |

ith of lnslru e

The first step in large-scale development is the

Assuming that you are prlmarlly a special educator,
the first team person you will need is an instructional -
developer or a media specialist. For certain steps of '»

evaluator. In addition, you will need a larget~tralnee

look; the first and last stages (defining instructional
requirements; disseminating the finished product). . -
As each stage plays a vital role in the development" S
process, it is important to allot tlme and resources
appropriately, S
The selected brbhography at the end of thls L
chapter provides an overview of current instructional
development literature; it should be a useful intro-
duction to the varied aspects of instructional systems
technology for both small- and Iarge scale develop- .
ment projects

One of the more el‘fecttve means of maxtmrzmg
learning is to provide students with appropriate
models of the terminal behaviors that define our
objectives. Teacher educators too frequenlly ignore . .
this principle in the conduct of their training pro-
grams although they support tt in the abslract




* In working with exceptional pupils, the teacher is
isually expected to establish his objectives carefully
 and to plan an instructional program only after he

organization of the content to be tauight, He is ex- - -
pected to furnish the children with'a psychological
-and physical environment that will maximize both -
~intrinsic and extrinsic motivations for learning; to
carefully select and develop materials chat will match

‘priate instructional formats for the children. Then
he is expected to evaluate the progress of his pupils
both formatively and summatively Unfortunately,
thiese expectations are not generally reinforced by
{the models which are provided by the teacher -

trainers, ; o
- ‘Another way to approach the contents of this
sourcebook is as an outtine of a training program
model for special education teacher traineesto
_ emulate, The following diagram (Fig, 1.6) illustrates
the hypothesized process by which the adoption of -
“ the instructional development model of this book
_could operate to produce meaningful effects in ex-
“ceptional pupils. |
. The synthesis of the principles and practices of
- instructional programing with teacher training in
special education may be expected to result in (a)
. Improving the effectiveness of the training program
- in meeting its objectives, and (b) showing a positive
~ impact on the growth of exceptional pupils through
. the trainee’s application of the instructionat model
- provided by the training program.

has completed an analysis of the learners and the.

the learners' characteristics; and to provide appro- -

Figure 1.6.
The Sourcebook a3 a model for teacher
treiners and trainees.
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_ Objoctives

'.f?k_l_\n‘a'ly‘ze performance problems in teaching ex- ,
- ceptional children in terms of a discrepancy

~ between the criteria and the actual behaviors

- ofteachers,

2. Identify those performance probiems which

Lo lend themsalves to instructional solutions.

. Locate avallabie instructional materials by

- syslematically searching for appropriate refer-

ences. , :
. Review Instructional materials by using Check-
list 2.1, and decide whether 10 adopt, adapt,

‘or (eject.

Chapter 2

Front-end analysis

Succeeding chapters of this sourcebook deal with -
various stages of the Design, Development, and-
Diffusion of instructional materials. This chapter-
asks a prelimisaty question: Is this instructional -
materlal really necessary? Teacher trainers have

‘been known to overteach on occasion, a tendeéncy -

that may extend also to the preparation of instruc-
tional materials, We know that the development of |
such materials is a time-consuming job requiring -

‘considerable résources and energy, Herice, it is -

extremely wasteful to design materials which ase
based on questionable content or which simply
replicate exis{ing materials that are acceptablg in
both form and substance. ‘

In this chapter, therefore, we shall attempt to
place instructional development in its proper per-
spective as one of the various problem-solving -
techniques available to the teacher trainer in special
education. This point of view builds on Hacless’s
(1971) concept of “front-end analysis” and Mager-
and Pipe's (1970) principles of performance problem
solving. ’ o :

When are Instructional materials required?

When does the need for an instructional material
arise? For that matter, when does the need for in-
struction arise in the field of teacher training? The
answer is, when a teacher trainee's performance is
below a defined criterion level, ; :

If a trainee can already perform adequately in a
given job, instruction in that area is totally super- -
fluous. When a discrepancy is found between the
criterion and the actual performance, we naturally
assume that the trainee must be taught the absent
skill or concepts. But performance discrepancies in




trainees do not necessarily indicate deficlent skills ur
‘knowledge. Indeed, performance discrepancies some-
times result from lack of motivation or from the
presence of physical or psychological obstacles -

e ‘(Harless, 1971), problemswhlch have nolhlng to do

with instruction. -
-If, for example, a teacher of educable mentally
retarded (EMR) children fails to make use of in-

dividual standardized reading test scores, the teacher

trainer or supervisor may identify a performance
discrepancy. Thus, in this example,

Actual performance
Lack of use of standard-
ized test scores

' "Criterlon performance
Effective use of
test scores

the difference between criterion and actual per-
formance is the performance discrepancy. It could be
the result of one or more of the folluwing causes:

Environmental causes. The teacher is already
* overworked. The task of obtaining standard test
profiles is arduous and fufl of red tape. .

Motivational causes. The teacher might not like
~ the complicated computations required to interpret
the standardized reading test data, He may not
believe that siandardized testing is appropriate for
his exceptional puplls and he may think it inadvnsable
to establish an expectancy based on reading assess-
ment.

Lack of skills and knowledge. The teacher might -
not know how to mterpret test profiles.

[n both preservice and inservice teacher-training
sitoations in special education, the cause of a per-
formance discrepancy can be traced to an interaction

of various factors. Each type of discrepancy requires

a different solution, Basically, a motivational prob-
lem will need effective management of contmgenciec

and an environmental problem will lend itselftoa

re- englneerlng of the sntuation and condntions At .
‘tempting to solve these problems through instruction' o

may actually create additional problems.

‘Even when Instruction Is strongly suggested, itis =
not always necessary to begin immediately to de-
 sign and develop Instructioiial materials. A number Tal

of alternative instructional approaches can be tried
first to find the one that optimally suits the given

- needs and conditions. Using already available in-
~ structional matetials is obvlously the most efficlent G
approach, Yet, in the field of teacher training, we = =
- frequently “rejnvent the wheel.” Unfortunately, at_

this time, no comprehensive guide to Instructional
materials for special education teacher training Is
available and we are dependent on word-of-mouth -
information from colleagues, serendipitous selec-
tions from publishers’ catalogs, and guides and

bnbhographies geared to related ed0cauonal pursunts.‘ kf 5

!
’t

Localing instructional n\atotlais ,

Many pnomislng developments are occumng in. o
the field of special education today. One possible

outcome of these. deVelopments may be the central-
ization of information on speclal education teacher ‘
training product devetopment in the near future,
Untii such efforts are fully realized, however,
alternative techniques for ferreting out useful
training materials are necessary. - :
“Many standard references, if used creatwely. are
good sources of information on new developments
The ERIC System may be quericd systematically by
using the Thesaurus of ERIC Descriptors (1969) to
obtain the specific terms that desctibe your interests.
For exampie, if you need mstructnonal materials for -

: trammg teachers of physically handncapped chtldren,;‘_ i




- se syronyms from the Thesaurus for terms such as
“disabled,” narrower terms such as “amputees” or
 orthopedically handicapped,” and related terms

~such as"perceptual handicapped,” “physical therapy,”

~ “prosthesis,” and “special health problems.” Select
~the terms that come closest to identifying your area
- of interest and review the abstracts cited for them,

- as well as the citations for “teacher education.” Com-
_puter searches of the ERIC System can be made at

several universities and through the main CEC/ERIC
Center (Washington, D.C.). Since the search is more
- than likely to yield information on some university
- and R & D Center demonstration projects, the next

_ step is to write to the original developers for infor-
mation on the availability of materials,

Numerous secondary reference works can be used
~ in a similar manner. In the annotated bibliography
at th end of this chapter, some of these works are
listed along with sources that abstract completed
and available training materials.

| » Assessmont of instrucilonal materials

If your search has yielded materials that appear to
be suitable for your specific needs, review them for
quality as well as appropriateness. Checklist 2.1 is
Azsigned to help identify the critical elenients of such

~materials. '

Checklist 2,1
Assessment of instructional materiats for
tralning teachers of exceptional children

Diractions: In multiple-choice items, check as many
as are appropriate. In other items, indicate the ap-
proximate position of the instructional materials
along the seven-point scale. '

Objectives
1. 1s the material accompanied by a list of ob}ectives?'

( ) Yes
2. The objectives are stated in:

L J B | { / 1 !
1 2 3 4 5 6 7

( ) No

ambiguous specitic
globai : behayiora!
terms terms

3. These objectives appear to be derived from an
analysis of:

the special teachers' tasks

—— the needs of handicapped children

-—— current trends in special education

the demands of the subject-matter area

4. These objectives:
R B L ! i

3 4 5 -
coincide with ‘ are totally
realities of irrelevant to
teaching teaching excep-
exceptional tional children
children -

5. Overall evalu'ation of objectives:
{ / / / Y A | 1

3 4 5

appropriate inagpropriate




Tests and evaluation

B The matetlal Is accompanled by:
i ONAYY knowledge test:
. final criterion test -
S i pretest
i transfer test
other

2 These tests emphaslze the measurement of
[ cognuttve skills

____. psychomotor skills

—— affective outcomes

. other

-3 ~Types of test items and measurlng instruments;
——— paper-and‘pencn objectnve
paper-and- pencil essay
——— scales and questionnaires
. pertormance tests ,
—_transfer asmgnments
- observation systems
_ other

7 4 How_ valldly does_ the test me‘aStite the stated
objectives of the material? ‘

[ N BN | R B )
3 2 3. 4 5 6

very . . : ) © invalid
valid

5. Overall evatuation of tests:

P
P~

L T B l
1 2 3 4 5 6
approptiate inappropriate

2, Usage ot terms and conventions:
cunrent - o ~ R -~ out of da‘tg'\:f

.8 Examples Osed in the material:

4. Instructlonal ob]ectlves are coveved by the content. ,Ii ‘

. Relevance to teacher tratnees

.

Subject-matter content

1. Thetteatmentotcontent Is: fii
[ SO BRI BAs N S B N

1 2. 3. 4. 5 7
lneouhcutly T S ’ lheemtcclly
sound - . PR unsoun

1. .2 8 4 5 8 ‘

RN USROS R R SR B
1. 2 8 4 &8 & 7

authentic : artmcm e

S SRR Sy S NS N
1 2 3 4 8 8 1.
adequately - : : SN Inadeqoately’iw
5. Overallevaluation of subject- matter content

" “Inapptopriate -

applopmte :

1. Level ot Ianguage L
Lo = | AR FRNER RSy

1.2 3 4 5 6 71
appropriate ' : tnappropnalc e
2. Teacher tramee Is required to partsctpate

acttvety

——__ passively a
—-individually -
- Insmaligroups -
: In largegroups_' »
—other ¢




Recommenu
! Flexiblllty b
o o

T ’3 4 6 8 7
$oll- T 9 RSO . teather.
,In:lruchonal AL dependent

2« Adequacy ot packaging  §

P
5
e
P

packagn i
Inciudes ol

2_}'“3; 4 5 8 7

L euanhnl materials"

e ST
T 'i":.'lo'o'j diiqicuri SR RR R
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e too rlgld ,
51 Tralning Colinb i
i Do TR L) SRR

i ho special
.- equipment ..
. necessary

‘*4‘-. Logistics:
00 speciat

B lrvangements
. necossary

" package is nol »
self-contained;

3 Packagecontalnsthese adlunct materlals PR
. listof references ‘ G

N fo!low-up activities
e mstructorsmanual

A Overal! evaluatlon o! packagln

euecuvu gt i’n'guectviyi‘ :

w procedure 1er use

100 unstructured

op(iiphf' o

o

special tralning
necassary for
use of materials

o

can by used
by any. ledcher
{ralner

3. Equipment: = S
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: ‘ o - special

equipmen] <
necessary’
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5 Overall evaluation of recommended procedure
for use:
B R R {
2.8 4 5

P

- eme@ent inetficiant

Flnal recommendalaon

Adopt The material is ugable,

PR P e Adapl The material may be used with some
: modmcatlons

Relect The material is not usable.

- riaterials meet your tram:_ng require

‘outlined in this source X

" ional materials or constructing a sat of criterion tests).k

_adapt existing matetials. -

To develop or not to develop? Maklng 8 ﬂnal
declsion.

-Based upon your | cmical appralsal of the materlal
you may make any one of the following decisions:

To Adopt: if the instructlonal materlal< meet you
objectives, g

To /dapt: if the mstructional mat"
modified to meet your training néeds. e

“To Reject: if none of the available 1nstructional

~ Although the Instructl

management format (e g pmviding th‘j‘ learner w ‘
a hierarchy of objectives keyed to varlous instruct-

and formative and summative evaluations, Proce-
dures for formative evaluation, which aré outlined -
in two of the later chapters, are useful for pinpointing
weak areas and making revisions if you declde to .

The processes and stages of front-end analysis
are 1llustrated in Figure 2.1.° :
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Seloeted blblloouphy of e
- Instructional development i reletence courcee
‘ and mcdla rclcrencce ' ;

1 General and epeclal educallon rclerencee

EL .Councll lor Educatlonaloevelopment and Resaarch,
"~ CEDAR Catalog. Center for Educational Develop-; -
e f',_menl a‘ﬁd Research Denvcr, COlorado 2vole, S

e ‘;A two-volume compllallon ol selected research
. and development programs. and products from
_ten national educational laboratories and nine .

il yunlversity -based research and development cen-"‘ 2

~ters. Both avallable and anticlpated products
" arelisted. Areas covered lnclude school orgenl

~zation and admInisiration, early childhood, ele-

f .%’ o mentary. seccndarv. hlgher education, teacher
. education, urban. vocatlonal educatlon, and
L baslc research : , ~

0urrenllndex loJournaIs’lnEducatlon (ClJE) New L
. York: CCM lnlormatlon Corp Montl. ly elnc91969, e

~ Anindex to over 600 educatlon and education-
related 1ourna|s Indexed with sub}ect descrlptlons S

: lrom the Thesaurus of ERIC descrlptors

Research ln Educetlon Natlcnal Center for Eduoatlon
Communication. U. S. Department HEW, Oftice
~of Education. Monlhly since 1966 . -

A monthly abstract ]ournal announclng recently
completed research and related leports inthe
field of education. RIE is Indexed with subject
descriptors from the Thesaurus of ERIC
descriptors.

How to Conduct a Search Through ERIC, ED 038 499,
microfiche 65¢, hardback copy $3.29. Available
through the ERIC Document Reproduction
Service.

A quarterly, indexed publlcatlon ol abslrects ol
L ‘speclal educatlon documents that are stored I’

aerger.A ‘c' Tonlee., .
- W.D. Florida Center !or_’yljeach_or ‘Trelnlng M-

sl teacher tralntng materials. All n
classified under one of 29 teach ,
©e.g., generic teaching skills, language ars,

Excepllonal Child Educa.{on Abstracle. CEO Inlor- o

mation Center (CEG, ERIC Clearinghouse), Lo
Arllnoton. Va. Quarterly slnce1969 L

reading, elo. Source lndex llsts materlals by
producer or developer, ; ,
Information provided for each module annotated
“In the catalog includes titls, author, publlsher or
developer, teacher compelenclee emphaslzed
in the module, brief description of the material, .
intended consumer, cost, number of pages, N
estimated time to completion, and nature of the sohel
audio-visual malerlals Included.” ‘ :

Houston, W. R,, et al. (Eds.) Resources for Per- -

formance-Based Education. Albany, N.Y.: State
Education Dept;, Unliversity of the State of New
York. March, 1973.



o Probably the mestusefmcatalog of instructional

. resouces for teacher education to date. it Is an

indexed and annotated ilsting of instructional
materlals in all media and formats, except

 ? - textbooks,
* Korba, W. L., Cawley, J. F., & Pappanikou, A. J.

Calalog of Decislon System Fiims, University of
Connaectlcut, Storrs, Connecticut, 1972,

A catalog of special education training films
produced at University of Connecticut. Each fitm

- presents a problem area in general and speclai

- education and is intended to provide a common
basls for a discussion and study which should
follow viewing. Some topics: academic freedom,

) superintendent selectlon, speclal education and

the law, special education budget cut, teachers’

union, special education plac‘ement. and others.

Blatt, B. (Ed.) Selected Medéa Reviews 1970-1973.
Reston, Va.: Council for Exceptional Chiidren,
1973,

Reprints of Media Reviews appearing in Excep-
tional Children. Includes mainly book reviews,
with some revlews of fiims and other media.
Reviews are detailed, some with authors’ com-
ments on the review. CEC updates these re-
prints perjodically.

" Melerhenry, W. C. (Ed ) Madiated Teacher Education

Resources: Supplemental Media Resources for
Pre-service and In-service Teacher Education
Programs. Washington, D.C.: American Associ-

~ ation of Colleges for Teacher Education, 1870.

An annotated bibliography, prepared by the
AACTE Subcommittee on Education Technology
in Teacher Educalion The references are classi-
fied by media only. There Is no breakdown of

listings by subject area. it is a good source for
selecting mediated teacher training mat tuoals
curisitiy In clrcutation. - ,

Zuckerman, D. W., & Horn, R, E The gulde fo.

simulation games for educatlon and {raining,
Cambridge, Mass.: tnformatlen Resources, 1970.

An extensive informational guide to games and

simutation games indexed by subject, author,

title, and producer. The index for each subject (

divislon contalns Information on target poputation, -
~ number of players, and t;me requlred for each

game. :

3. Media references

NICEM Indexes. Nationa! Information Center for
Educational Media (NICEM), University of Southern .
California, University Park, Los Angeles, Cali- -
fornia 90007.

An audio-visual reference serles. Each index
covers educational materials in six different
media. Vocational and technical education,
psychology, and health and safety education

are covered in three separaté muitimedia indices.
All entries are annotated and a subject heading:
outline is included. Detailed and relatively ex-
pensive, the series Is suitable as an A.V. Ilbrary
reference source.

Woestinghouse Learnlng Corporation. Learning
Directory. 7 Vol. New York, 1970. 6700 pp. $90.

A comprehensive guide to teaching materials ;
at all levels, inctuding print and nonprint materials.




Objectives

1. Identify various types cof larget trainees for whom
materials for teaching exceptional children are
to be developed.

2. Describe the process of learner analysis and re-

late it to other steps in instructional development.

3. Analyze characteristics of the target population
relevant to instructional development.

Chapter 3
Learner analysis

Learner analysis is the preliminary stage of instruct-
ional development in which the characteristics of
the target students which are relevant to the design
of materials are identified. It is important for train-
ers to remember that target students are not ex-
ceptional children but their teachers, either pre-
service or inservice trainees. The target students
also may be other important persons involved

in the education of exceptional children: adminis-
trators of special education programs, resource
teachers, consulting teachers, schoo} principals,
teachers’ aides, and parents. Training materials can
be designed for groups of any of these persons pro-
viding their relevant characteristics are taken into
account.

Who are the learners?

Ideally, instructional materials should be tailor-
made for the individual trainee. However, the ideal
may result in over-individualization as the more
materials are individualized the less appropriate
they are for other students. Thus materials designed
specifically for one teacher trainee may be relatively
ineffective in meeting the needs of other trainees.

At the other extreme are materials which are de-
signed for all actual and potential teachers in special
education. The effectiveness of such materials may
be less than desirable because to be suitable for so
broadly defined an audience, the material is neces-
sarily very general in nature. Hence it is essential
that the definition of the target students be broad
enough to permit some generalization of the material
but not so broad as to reduce the material’s ef-
fectiveness. The more carefully the target students
are identified, the greater the number of them who
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will find the material effective, although not neces-
sarily each to the same extent,

Any given set of target students shares a number
of unique characteristics that differentiates it from
other groups. Yet, within this group, there can be
distinguished subgroups differing from each other.
Therefore, an analysis of a group of learners must
focus on not only the similarities but the differences
characterizing the group. Analysis should indicate
both the “average” set of characteristics and its
“spread.” If, for example, we identify two clear-
cut subgroups in the target population, the develop-
ment of two different forms of training materials
may be useful. If the group differs on only one
characteristic, variety of background experience, for
instance, the training materials can stit be useful
for the whole group if additional and more varied
examples are added.

Why learner analysis? Learner analysis directly
affects all succeeding stages of instruction develop-
ment. Learners’ preferences determine media and
format decisions and learner characteristics dictate
such factors as language, style of presentation, choice
of examples, size of learning steps, and nature of
sequence. Learner analysis helps to insure that cri-
terion tests are not contaminated by irrelevant factors.
To a large extent, final packaging and dissemination
also depend upon the characteristics and preferences
of trainees.

What Is to be analyzed? Although thousands of
characteristics differentiate individual students and
target groups, many are of trivial importance insofar
as the design of instructional materials is concerned.
The variables in the following learner-analysis
checklist for teacher training materials in special
education were selected on the basis of extensive
developmental experience. ’

Checklist3.2 e
Learner-analysis {cr the development of

teacher-training materials In special education

Subject-matier competence

1. Atwhatievels are the tralnees’ cutrent knowledge
and skills in the subject-matter area?

2. What background experiences do the trainees
have in the subject-malter :rea?

3. Are the trainees likely to have any maior mis-
conceptions in the subject-matter area?

Atlitudes

4. What are the general attitudes of the trainees =
toward the instructional content? Are there any
subtopics within the content toward which the
trainees are likely to feel very positive or very
negative?

5. What preferences tor instructional tormat and
media do the trainees have?

Lenguage

6. What Is the language level! of the trainees? How
much of the specialized terminology is in their
vocabularies? ;

7. What preferences for style of language (e.g.,
conversational or scholarly) do the trainees have?

Too! Skills

8. Do the trainees have any sensory-perceptual
deficiencies that will require special atlention?

8. Can the trainees handle the instructional ma-
terials and equipment?




* How to conduct a learner anrlysis

. Learner analysis is the Identification of the

-+ learners’ actual entry characteristics as opposed to
*_the ideal (or prerequisite), Wher: the target students

~are enrolied, the following informal techniques may
- be employed to perform a learner analysis.

-0 Recall. It is extremely likely that, as a teacher

- tralner, you have considerable experience with tar-

* get students. Systematic use of the checklist should
~aid in the recall and listing of varlous relevant lecrner

©characteristics.

D Interviews with other teacher trainers. Tap the
. experiences of other teacher trainers by informally
“* interviewing them. By carefully selecting a variety of
- special educators, a better picture of the diversity of
the target students can be obtained.
. O Research literature. Selected studies on the char-
- acteristics and attitudes of special education teacher

~ tralnees are listed at the end of this chapter. These -
studies may help interested trainers to obtain data-
based listings of trainee characteristics.
0 Interviews with the leamer. Through face-to-face
interviews or by administering a self-report question-
naire to trainees, a list of their relevant character-
istics may be obtained.
[0 Criterion test. Perhaps the most important learner
characteristic in the preparation of instructional
material is the extent to which the terminal behavior
has already been acquired. To pinpoint exactly the
level of the learner on the continuum of objectives,
a criterion test is administered to a random sample
of the target students.

Sample learner analysls

The following is an example of the application
of the learner-analysis technique outlined in Check-
list 3.2 to preservice teacher trainees enrolled in -
a typical methods course. It is from a training
moduls on instructional games entitled, Let's Design
Games that Teach Handicapped Children (Thla‘
garajan, |970)

Subjoc\ malm eompolonco. Trainees have a consider-
able theoretical knowledge of different types of handi- -
capped children and speclal ¢classrooms. They are
knowladgeable enough In specitic curricular areas to
wark with & toplo for instructional game design. They
have heard about instructional games and have seen.
them belng used n special cfassrooms. However, ve
tew of them have considered the possibility of designing
a game. Thelr conception of Inatructional games is mostly
limlted to fun activities and “busy work."

Atiitydes, The trainees’ general attitude loward de- .
signing instructionat games |s posmve, although they are
somewhal skeplical as to the games' uses. Most of them ~
belleve that a game could be deslgned very easlly, and
the amount of time required for the design, tryout, and
moditication of a game will increase thelr skepticism.

Thess trainees do not like a textbook-fecture approach.
They will respond posit'cely toa self-instructional media
package.

Languege. Specialized Instructional-design and game-
design terminology is not part of the tralness' vocabu-
laries. They ¢an, however, handie tairly sophisticated
terminology about handicapped children and special
education. Tralnee preference Is for a conversational,
rather than a “textbookish," style.

Yool skills. Tralnees do not have any major handi-
capping conditions. They wiii be able to handle media
equlpment with some instructions.
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 Selected studies on the
- characteristics and atlitudes of
special education teachers and teacher trainees

Badl, M. Attitudes of university students toward ex- Jones, R. L., & Qotifried, N. W. Psychological needs

ceptional children. Exceptional Children, 1957,
23' 286'90-

Compared college education majors with non-
majors. Found negative attitudes prevr led In
both groups. Reaclions to speech, hearing, and
visual handicaps were more positive than to
intellectual and emotional disabilitics.

Bullock, L. M., & Whelan, R. J. Competencies needed

by teachers of emotionally disturbed and socially
maladjusted: A comparison. Exceptional Chltdren,
March 1971, 37, 485-489,

A comparison between teacher responses in the
Mackie {1959) study with a group of similar
teachers In 19870. Signiticant changes reported
in teacher perceptions about competencies re-
quired and ratings of own proficiencies.

Gotlfried, N. W., & Jcnes, R. L. Career cholce factors

in special education. Exceptional Children, 1964,
30, 218-23.

Studied factors infiuencing choice of a career

in special education. The most frequent reasons -
stated for entering the tield were previous con-
tact with the handicapped, desire to help others,
and the challenge of the work.

Jones, R. L. Teacher education: Preterences for

teaching intelfectually exceptional children.
Education and Training of the Mentally Retarded,
February 1971, 8, 43-48.

Teacher trainees and practicing teachers were
studied to determine how grade teaching prefer-
ences were related to preferences for teaching
exceptional children.

and preferences for teaching vaceptional ¢hil-
dren. Exceptional Children, 1866, 32, 313-321.

Used Edwards Personal Preference Schedule and
Teacher Preference Schedule. Identified a num-
ber of personal variables related to preferences
for teaching certalin exceptionalities.

Mackie, R, P., & Dunn, L. M. Teachers of children
who are blind. Otfice of Education, HEW, Wash-
ington, D. C., 1955.

Study is part of a nationwide survey on the quali-
fications and preparation of teachers of except-
lonal children. Reports on the distinctive com-
petencles and experiences nveded by teachers
of blind children.

Mackle, R. P., Williams, H. W., & Dunn, L. M. Teachers
of children who are mentally retarded. U. S,
Department A.E.W. Office of Education, HEW,
Washington, D. C., GPO Bulletin No. 11, 1957,

Part of series or teachers of exceptlonal children,
based on nationwide survey of prepdration and
qualification of teachers of exceptional children.

Mackie, R. P., Kvaraceus, W., & Williams, H. Teachers
of children who are socially and emotionally
handicapped. Office of Education, HEW, Wash-
Ington, D. C., 1957,

Survey of teachers in the area of emotionally and
socially disturted children as to competencies
required and ratings of own proficlency.

Mackle, R. P., et al. Teachers of crippled children
and teachers of children with speclal health
problems. Oftice of Education, HEW, Washington,
D. C., 1961



- Survey of teachers in areas of crippled and
speclal health problem children. Includes teacher
self-appraisal, speclal abilities, and experience
needed,

Meisgeler, C. The identification of successfut teach-
. ers of mentally or physically handicapped chil-
dren. Exceptional Children, 1965, 32, 229-235.

investigated five dimensions of human behavior.

- Found three characteristic patterns of successful
student teachers: (a) they were well-adjusted,
emotionally stable, (b) possessed physical energy,
vitality, and enthusiasm, {c) obtained high scores
on measures of scholastic achlevement ability,

Rudloff, Joseph S. Descriptive profile of teachers
- of exceptional and non-exceptional children with
implications for recruitment. Journal of Educa-
tional Research, November 1969, 63, 130-135,

Examination of personality profiles of teachers of
hard of hearing and regular classroom teachers.

Semmel, M. |. Teacher at!'{'ides and information
pertaining to mental deti ;iency. American Journal
of Mental Deticlency, 189, 53, 566-74.

Investigated the relationship between the amount
of information teachers have about mentat de-
ficiency and their attitudes toward mental
deficiency. Found special education teachers
had more knowledge of mental deficiency than
elementary teachers bt did not differ signifi-
cantly on attitudes.

Semmel, M. |,, & Dickson, S. Connotative reactions
of college students to disability labels. Except-
ional Children, 32, 1966, 443-450.

Investigated reactions of elementary and special
educalion majors to various disabitity iabels.
Found significant differences toward different
disabilities, and differences as a function of var-
lous social-psychotogical situations, Speclal
education majors had higher mean attitude scores
compared o elementary education majors. No
significance between mean attitude scores for
freshmen and seniors of either group.

Semmel, M. I, et al. An exploratory sludy of the

relationship between the training, experience,

and selected personality characteristics of ;
teachers and the progress of trainable mentally
retarded children. Final report, Wayne County
Intermediate School District, Detroit, Michlgan.
June 1969 665 pp.

A study of the relationship between certain
teacher characteristics and TMR pupil growth,
Examined teacher characteristics, attitudes, aid
preference for teaching various types of children
and grade levels.

Wifiman, C. E. A comparison of prospective special
‘education and elementary teachers on selected

personality characteristics. (Doctoral disser-
tation, University of Michigan} Ann Arbor,
Michigan, University Microfitms, 1968. No.
67-8367.

Investigated ditterences between special edu-
cation and slementary teachers on the Edvwards
Personal Preference Schedule, MTAI the Study
of Values, and biographical data. Found small
differences among special education majors in
the various areas of exceptionatity, but signiti-
cant differences in basic needs, attitudes, and
interest between prospective elementary and
prospective special education teachers.
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ijgcilves

1. Describe the task analysis procedure and relate
It to other steps In instructiona! development.
~, 2. Given a statement describing an instructional
lask, perform a task enalysis and list various
¢ subtasks in a hierarchy,

3. Evaluate and revise the outcomes of task analysis
$o that they are conipiete and include no irrele-
vant, trivial, unnecessary, or redundant subtasks,

| Chapter 4
Task analysls

Task analysis is a preliminary stép in instructional -
development. It is the means by which the instruc-
tional task is broken down into various companent
subtasks.

Why task analysis?

Task analysis forms the basis for both the con-
struction of measuring'instruments and the design
of instructional materlﬁls The type of instructional
task, as determined by this analysis, helps to deter-
mine the media to be used. For example, a basically
nonverbal task such as visual prompting lends itself
to the use of film or video tape, while a verbal task
such as questioning may be taught primarily throygh
audio tape. The type of task also suggests the in-
structional format; A complex interretated sct of
tasks will lend itself to the use of a simulation game.
The sequence of subtasks suggests the sequence of
instruction. In the editing stage of instructional
development, a subject-matter specialist need go
through only the task analysis (rather than the
entire package) to check the adequacy of coverage
and the suitability of sequence Fmally, in the dis-
semination stage, the task analysis enables a potential
user to get a quick overview of the content of the
package.

How to perform a task analysis

Basically, task analysis involves the study of a
master performer’s behavior and the identification of
its components. In the case of a psychomotor per-
formance (e.g., how to fix a hearing aid), task analysis
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may involve primarily the observation of a skilled thetical performer and analyze his “behavior.”
performer, In addition, the instructional developer Because task analysis is a step-by-step process,
may also try his hand at performing the task—doing any of which may require rewriting several times

his analysis while learning the task, With cognitive ~before it is in final form, a chalkboard isa Very

skills (e.g., how to write leacher-made reading efficient teaching aid, :
materials), the analysis depends more upon interviews Steps in an actual task analysis follow.
with subject-matter experts than upon observation. 1. sPeclfy the maln task. This step requires a

- In addition, textual materials, test items, curricular ~comprehensiva statement of the task’s objective. lt
guides, and other references can be used to add should indicate the skill the trainee Is expected to -
greater depth and generality to the analysis. In the acquire upon the completion of instruction and the -

case of innovative techniques for teaching, when no situation In which the skill will be used. On the top

expert performers and reference materfals are = center of the board, a main lask may be stated as .
avallable, a useful technique isto unaguw a hypo i i




2. 1dentify subtasks at the preceding level of task (Fiy. 4.1) logically breaks up into the subtasks

complexlity. This step is accomplished by asking, of administering the test and interpreting its results,
“What skills should the trainee possess in order to As shown in Figure 4.2, these two subtasks are placed
perform the main task?” Obviously hundreds of skills - below the main task and lines are drawn to indicate
contribute to any performance but, at this stage, we their relation to the main task.

are interested only in identifying those that immedi-
ately contribute to our main task. The sample main

Figure 4.2
Task analysis: step 2
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3. Treat each subtask as a main task and repeat
the analytic procedure. We took each of the two
subtasks in our illustration (administering test and
interpreting test results) and Identified the tasks at
the preceding level of complexity which are necessary
for its performance, Thus the task of administering
the test broke down into the four elementary sub-

tasks of (a) choosing a suitable book, (b) choosing
passages for reading from this book, (¢) having the
child read the passages, and (d) counting the number

of errors he makes. The chalkboard would now look
like this; '

Figure 4.3
Task analysis: step 3
Q.
ERIC34

YR A 1 Toxc Provided by ERIC




. 4, Terminate analysls when subtask reaches the
_entry level of the teacher tralnees. Analysis of the
task can be halted at a logical point. In our illus-
tration (Fig. 4.4), at the third level, the task broke
_down into two subtasks: finding the highest grade
level from the child’s records and choosing a basal
_reader, We stopped the analysis here as both skills
-Were within the trainee’s entry level (determined

‘Flguré 4.4
* Task analysis: step 4

by an earlier instructional module on selection of
books at different grade levels and identification
of reading errors). Had we carried the analysis
down, we would have had to Include counting off
100 words and deciding if a number is greater than
five, skills obviously within a trainee’s repertoire,
The completed task analysis is shown in Figure

4.5, The value of a chalkboard should now be
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Completing the task analysls. When the analysis
Is complete, prepare a list of all major and minor
tasks and carefully review it to make sure that suf-
ficient and necessary subtasks have been included.
Checklist 4.1 should be useful for this purpose. In
addition to using the checklist, it is a good idea for
the analyst to get opinions of the analysis from col-
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Figure 4.5
Task analysls: step 5

leagues. They too may use the checklist or they may
classify the task analysis items in terms of “irrele-
vant,” “relevant-but-trivial,” and “essential”
categories,
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Additional exaniples of task analysls. The following
illustrations are taken from actual instructional ma-
terlals for training teachers of exceptional children.

Note that each analysls begins with the termlnal

- performance and works backward through different
-~ levels of prerequlsite skills. All task analyses are

-« terminated at the entry level of the target trainees.
-~ Some divergence among entry levels can be seen

-~ bevause each analyst worked with his specific target

“trainees.

S Figure 4.6 shows a fairly simple analysis of a
- psychomotor skill. 1t is part of an instructional

package on the use of cameras in deaf education
classrooms to enhance the children’s visual literacy
(Stallings, 1972). This analysis was made by -1
serving photographers’ performances and by examin-
ing instructional manuals (on camera usage).

The next analysis deals with the tasks of develop-
ing Instructional materials for parents to use with
their handicapped children and training parents to
use the materials, The analysls Is based on a series
of journal articles and class handouts written by
different special education instructors. The contents
of the materials were analyzed and the subtasks were
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Aneglysis of using a camera

O




Figure 4.7
Analysis of task of teaching handicapped children through parents.
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 derived from them, Figure 4.7 shows only part of

- the analysis; all tasks shown {a the boxes with an

_‘open line need further analysls into more elementary
- subtasks.

* The main task for the special education teacher
~In Figure 4.7 is involving parents in the teaching of
- thelr handicapped childean. The task requires that
. the teacher prepare Insteuctional materials that need
~ Mittle or no instructional decision-making by parents.
‘Three basic types of such materlals are identified
~ In the analysis: programed tutoring materials, in-
~structional games, and specific lesson plans, The
-~ preparation of each involves a number of subtasks
~ - which are nol shown, Another aspect of the parent
 involvement ls to train them to use these instructionat
= materlals and to provide them with relevant practice,
_ Such practice involves the subtasks of arranging

~ simulated situations in which the teacher and the
- parent can play the roles of parents and children,
. classioom situations In which parents can practice
- tutoring under the supervision of the teacher, and
home situations in which parents function on their
own. The training task is analyzed Into the three
subtasks of writing a parent’s manual, demonstrating
- specific teaching skills, and getting parents to teach
each other. Figure 4.7 shows further analysls of
only one of the threc subtasks, “Training through
demonstration.” In order to give a demonstration,
the teaches must have the skills to show the parents
proper seating arrangements and how to point out
specific items for the child to observe, ask ap-
propriate questions, and reinforce the child's re-

. sponse. The analysis of this branch is ter.tinated
at this level because the learner analysis indicates
that the target trainees (experienced special teachers)
are able to perform these tasks,

~ The last sample is an analysis of a more complex
task for less sophisticated target trainees (Fig. 4.8).

EKC

The task is the use of an observation coding system
in a classroom for entotionally disturbed children.,
This particular system (Fink & Semmel, 1971) is

. concerned with deviant classroom behaviors mani.

fested by children and the control techniques used
by teachers. The target trainees were a heterogeneous
group of substitute teachers and aides who had been
hired as coders for a research project. Since even
the originators of th system could not code all rel-
evant behaviors with absolute reliabllity over a long
perlod of time, the analysis was based on the per-
formance of a hypothetical petfect coder. -
The task required of this ideal coder was to observe
a classroom and record, once every flve seconds, the
occurrence of relevant categoriex of behaviors (e.g.,
student physical aggression and teacher control
through punishment). The task was analyzed Into
the subtasks of the ability to discriminate between
different categories of behavior (¢.g., between verbal
and physical hostility) according to the system, work-
ing under external pacing (i.e., recording every five
seconds), tolerating nolsy distractions in the class- -
room which did not come under the domain of the
system, working without any feedback on the ac-
curacy of coding, and efficiently using a special
machine-readable recording sheet. Figure 4.8 shows
the further analysis of the last of these subtasks into
the more elementary subtasks of Jocating boxes and
coloring bubbles on the coding sheets.
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Figure 4.8
Analysis of the 1ask of coding rellably.
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Checklist 4.1
. ,Analy:lng teacher tasks In speclal education

. Relevance. Is the main task relevant to the ef-

- fective performance of ateacher in a real-world

classroom with handicapped children?

Completeness. Are enough sublasks listed to
cover the performance of the main task? Has any
essential subtask been omitted?

Triviality. is any subtask included which is simpler
than the enlry teve! of the target trainees?

Necessity. Is each subtask hecessary for the
performance of the main task? Are any of the sub-
_tlasks unnecessary?

Redundancy. Is uny subtask repeated more than
once with or without minor changes in wording? Is
any set of subtlasks an alternate for the partormances
contained in another set of subtasks?

The first item In the checklist is included so that
the trainer will seek other opinions. Familiarity
with a task may lead one to take certain skills for
granted and omit them, For example, in the design
of a training module on grouping EMR children
for instruction, we assumed that all teacher trainees
knew how to estimate the mental age of a child, given
1Q and chronological age. It turned out to be a poor
assumption; the trainc¢es had to be taught (or retaught)

“the procedure, One way to check the completeness

of task analysis is to train a naive student on the
listed subtask s and see if he can synthesize the main
task. ;

Incluston of trivial tasks is an error at the other
extreme. A trivial task is one below the entry be-
havior of the trainees. In the same module on group-
ing EMR children, we inctuded a segment on com-
puting the mean of two scores. Such a task, though
essential, was already in the trainees' repertoires; they
required only to be told when to do it, not how to do it.

The trainer is frequently tempted to list unneces-
sary tasks merely because of tradition. All tasks
somehow seem relevant to all other tasks and it is
very difficult to be objective. In our module on
grouping EMR children, although we did not include
such obviously unnecessary items as knowledge of
a history of grouping in classrooms, a few question-
able items escaped detection. The major problem
with irrelevant tasks is ihat they are readily detected
by trainees and may evoke student negativism.

A comprehensive task analysis takes up consider-
ably more time than dashing off an outline. A quick
«ask analysis may appear to save time but it can
result in an inadequate design that will necessitate
expensive modifications in later stages,
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Oblectlves

1. Driefiy describe the process of concept analysis
and retate it to other steps in the instructional
development process.

2. Given a sel of related concepts, arrange tham In
a concept hierarchy.

8. Given a concept, analyze it into ¢ritical and ir-

relevant attributes and specify different types of
examples and norexamples to be used for in-
struction and testing

Chapter &
Concept analysis

The technique of concept analysis is similar to that
of task analysis except for the content to which it is
applied. Task analysis is used when skill development
is the goat of instruction. Concept analysls is used
when the ecquisition of knowledge is the goal. Since
the basic framework of acquiring knowledge is con-
ceptual, the use of task analysis for such knowledge
would result in the identification of trivial tasks like
the ability to recite a definition, By using concept

- analysis, however, the instructional developer can

analyze a set of concepts which are pertinent to the
teaching of exceptional children, arrange them in
hierarchies, and identify the critical and iticlevant
attributes of each.

Nature ¢ soncepts In the education of
exceptional chltdren

Before discussing concept analysis, we will try to
clarify the concept of concept itself, From an in-
structional point of view, a concept may be defined
as a collection of stimuli (and their relations) which
evokes a common response. In more general terms, a
concept is a category with a sct of criteria for deter-
mining what to include or exclude from that category.
The characteristics shared by all objects or events in
a concept category are termed “criti¢al attributes,”
They are the essential critsria for membership in
that concept category. Characteristics which are
shared by some but not all members of the concept
category are “irrelevant attributes.” Related concepts
belong to a “superordinate category” or a “concept
hierarchy." The relations of these terms are graph-
ically depicted in Figure 5.1,

The concepts frequently encountered in the edu-
cation of exceptional children share two major




characteristics: (a) They are usually categories of
events rather than objects and they involve behavioral
attributes of pupils and teachers, often in Interaction
with each other. (b) These concepts are systematically
created out of analyses of behaviors and interactions
of pupils and teachers and unlike the more open-

ended ordinary language concepts, they have rigidly
defined beundaries.

How to do a concept analysis

Contrary to the implications of Figure 5.1, concept
analysis seldom progresses deductively from the
superordinate category through individual concepts
to subordinate attributes. Rather, it is 4 back-and-
forth movement zcross various levels. Theend

5.1, which lists critical and irrelevant attributes.
The starting point is ushally a collection of realor
imaginaty exarples and alternative definitions of

concept categories.
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_, A good beginning may be made with clear-cut

" positive examples which permit us to say, “Well,

- if that Isn’t an example of so-and-so, then nothing is”
- (Wilson, 1963, p. 28). Taking the concept of physical
L aggression as a sample, a strong positive example is

_ the case of an emotionally disturbed child hitting
- another child in the classroom. By comparing and
~ contrasting this example with others, such as those
of a “normal” girl biting her teacher, a boy kicking.
 his neighbor, and other children hitting, throwing
things, and spitting, we come up with shared and

- aggression. To find out what physical aggression is -
not, we analyze nonexamples (behaviors that make
 us say, “Well, whatever so-and-so Is, it certainty Is
“not an instance” [Wilson, 1963, p. 29]). Two chil-
~dren wa!klng arm In arm is deflnitely a nonexample
“of physical aggresslon,
~ Once we have identified the major atmbutes of
 the concept and classified them as critical or irrele-
 vant, we are ready for some finer discriminations
“based upon the analysls of borderline examples and
-~ close-In nonexamples. In the case of physical aggres-
- ston, how do we classify one child’s hitting another
- at the teacher's direction (i.e., a boxing lesson in
- physical education)? If a child hurts himself, is that
' physical aggression? 1If a child throws a stone through
~ - aglass window? Or makes a verbal threat to kill the
~ teacher (but does not carry it out)? If a child shoves
the person in front of him in the line because every-
one behind him is shoving? If a child accidentally
trips another child? If the teacher physically evicts
a child from a seat that does not belong to him? What
if a child performs the same act? What if a boy hits
back after being attacked by another child?
Through grappling with such borderline cases we
clarify the concept and come up with a tighter set of
critical and irrelevant attributes as well as with sug-
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gestions for new categories in which nonexamples of
the original concept become examples. The end result
of this stage of analysls is the specification of a set of
critical and irrelevant attributes. The following list
adapted from the Indiana Behavior Management

* System (Fink & Semmel, 1971), gives the critical -

and irrelevant attributes of the concept of physica.
aggression insofar as a teacher is concemed

: COncopt of prnlcal aggmslon

 Criticel stirioutes;
arlable attributes which enable s to Identify physical c' iy prond ;

. Anactotapupll, - ‘
2 :’upﬂ is nofworkinq on ‘the task asaiqnd l by the
eacher,

3. Pupll lntordclowhhtomaotherpersor. e
, 4 His Interaction is physical. '

The phyllcai lntoracuon ic lntonllom!ly unrrlondly

: lmlonnt amlbum

1. The larget of phyalcal aggrmlon cnn be anothor o
* person—a pupll, teacher, or someons else, ¢ more -
_than one person, as in the cm of a nlnglo chnd
~ ﬂghtlng the entire claps. - -
ggresslon may take & wldo varmy of tormu. cuch u
nc. kicking, spitting, throwing things, and puahlng
3, Phyalcgl aggression may or may not be actompanied
by verbal aggression (Inwllln? abusing, and swearing).
4. Physical sggression as retallation is olmmod the
same a8 an Initiatory aggression.
5. Physical aggression need not always tako pluce in
the classroom. -

The attributes list presc,ribcs the nature of the
examples and nonexamples to be used in teaching
the concept and testing the teacher trainee's mastery -
of it. The list also assists in the gencrauon of an ade-
quate definition of the concept.

Usually, a set of related concepts is analyzed in a
parallel fashion. After the attributes of each concept
have been identified, they are compared across cate-
gories to locate clusters of concepts. The outcome of
such a comparison is a concept hierarchy which is
very similar to the outcome of a task analysis, Figure
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5.2 shows a sample hierarchy of a set of concepts
related to deviant pupil behavior. The general area
of interest, pupil behavior, is dichotomized into on-
task and off-task behavior. Off-task behavior is
“subdivided into two major categories, the pupil acting
_alone or interacting with someone. Individual be-

havior s next divided into silent (¢.g;., daydreaming)
and noisy (e.g., whistling) categories, which are
labeled self-involvement and noise, respectively.
Interactive behavior is divided into physical and :
verbal categories; each in turn can be friendly (e.g.,
touching or whispering to someone else), aggresslve
(e.g., punching someone else or shouting insults at the
teacher), or resistive (¢.g., pulling away from the

& teacher or verbally refusing to carry out teacher
0,;(\” directions), The following definitions of the. various B
& concept categories In this framework are based on
'Q Fink and Semmel (197 l) :
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Hlerarchy of a set of concepts refated to pupil
behavlor, based on Fink and Semmel (1971).




On-laski ‘
Pupil attending to teacher or to other persans or objects
retated to the lesson as defined by the teacher,

Self-Invoivement:
Pupllis “alona” and qulel. No verbal or physical Inter-
action with others, that Is, staring, daydreaming, playing

& - with self or other objects, muttering to self, wandering

around alone or sleeping.

 Nolse: :

- Verbal and physi¢al behavior Is noncommunicative and

dlsruptive, such as slamming a desk, tapping feet,

~ whistling, or clapping hands, and not an Integral part

of tatk, k

Physical Interection: | o
Friendly Intecactions are not aggressive, as for example,
_playing a gama, touching someone, etc.

" Physical sggression;

Physical attack, such as punching, hitting, spitting,
throwing something at someone, efc., Is directed against

- _peers of teacher.

Phy‘dlcat resistance: ,
Physical refusal to cooperate with teacher diractions,
_such a8 sitting still and continuing to misbehave or using

.~ physlcal force to resist teacher.

‘Verbat Interaction:
_Talking when not supposed to in a nonaggressive fashlon.

Verbal aggresaion:

Insulting, abusive, angry statements directed toward
peers of teacher. .. __

Verbal resistance:
Verbal refusal to carry out teacher directions (either to
do a particular task or 1o stop misbehaving).

Graphic charts, such as Figure 5.2 and, more
importantly, the process of arriving at them, help in
a number of ways. In addition to providing a frame-
work for a set of related concepts, they facilitate the
focation of gaps in the concept hierarchy. Later,
during the design of instructional materials, the
various levels of concepts suggest diverse sequencing
strategies. Examples of a concept may be used also
as effective nonexamples for another concept at the
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same level, Since the concepts at each level share a
number of attributes and differ only in critical attri-
butes, they require the teacher trainee to make fine
discriminations.

Additional examples

There follow some additional examples of concept
analysis from the area of behavior management
techniques used by teachers. Figure 5.3 presentsa
hierarchy of concepts related to teacher control -

~ techniques followed by brief definitions of the con-

cepts, An analysls of one of these concepts—em-
pathic control—into critical and irrelevant attributes
is also presented, R ;

Definitions of a set of concepls related to teacher
control techniques, based on Fink and Semmel (1971).

Instruction: o

Any teacher behavlor related to the le8soh. In general,
it includes all teacher behavior which has not besn
initiated by pupit disruptive behavior,

Thresl:

Verbal statements specitylng or Implying thatl negative
consequences or punishment will follow the misbahavior
of the puplt.

Incentive:

Verbal statement specifylng or implying that positive
consequences or rewards will follow the cessation of
misbehavior by the pupll.

Empathic control:
Teacher expression of understanding the pupli's feelings
and behavlor.

Probe: .
Teacher questioning to find out (or get the pupll to think
about) the reason for misbehavior.

Humor:

Teacher attempts to reduce tension and control pupil
behavior by means of jokes, clowning, asides, or other
such activities without Intent to criticize the pupil,
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Adthorlty demand:
Direct verbal commands to cease and desist In firm,
authoritative tone,

Signal demand;

A conditloned-stimulus signal (e.g., calling the pupit's
name, “Shhh," pause, or staring) requiring th pupii to
stop misbehaving,

Value-law demand:

Teacher oxplicltly reminding pupil of the astablished
rules of behavior in the ciassroom by describing or
reforring to the behavior norm.

- Criticizing:

Psychotogical dogudhtlon of pupils through verbal attack,
crltlclom. or sarcasm. .

Critical and irrelevant attributes of the coricept of
empathlc control, based on Fink and Semmel (1971),

Critical atiributes of empathio control,

1. An act of teacher, ,

2. Inpitiated by pupil mirbehavior.

3. Misbehavior is not criticized. ;
4. Expressions of understanding pupil's feelings.
6. Relating pupil's behavior (o his feelings.

irrelovant attribuies of omguthlo control. -
1. Empathie control can be initiated by any type of
pupll mishehavior, * ' o
2. Slatemenis may be made 16 an indlvidual puplior to -
agroup of puplls. _ ‘ o
3. Statements may or may not be accompanied by
reassuring physical contact. o S
4. Language of the empathic statements may vary
considerably. I
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Hierarchy of concepls related 10 teacher behavior,
based on Fink and Semmel (1971).




Objectives

1. Define a behavioral objective in terms of Its com-
ponenis, and give a rationale for use of behaviora!
objectives In instructional development.

2, Convert the outcomes of a task analysis into a

: set of behavioral objectives.

3. Convert the oulcomes of concept analysis into
behavioral objectives.

Chapter 8 | ,
Specifying instructional objectives

The specification of instructional objectives is the
transformation of task and concept analyses into
statements of goals for instructional material. Al
though the debate continues on the “best” type of
objectives, there is general consensus that the most
useful behavloral objectives for instructional develop-
ment and evaluation are those that specify the desired
terminal behavior of the trainee, s

Why specify obloothm?

Objectives form the basis for both the design and =
evaluation of Instructional materials. In sequence,
they provide an outline of the material, Develop- -
mental time and resource allotments may be made
according to the number of objectives and the relatlve
complexity of each, The nature of the objectives is

also one of the most important factors in the selection =

of instructional media and format, In the actual
design of the material, objectives provide corrobor- -
ation of the relevance of instructional content and
activities. : : ,

A set of objectives arranged In a suitable sequence
becomes the most important component of the in-
structional package. In one instructional format, the
teacher trainee Is merely provided with such a set
of objectives and entrusted with the responsibility of
attaining them. In ar.other effective format, objectives
are keyed to a variety of existing textbooks, articles,
and other alternative resources. Objectives fo. .i the
basis for the construction of a criterion test which,
in turn, provides for quality control during develop-
ment of the instructional materials. Objectives are
also useful during the dissemination of instructional
materials, By scanning them, a potentia) user can
decide whether or how much they coincide with his
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goals, During actual use of the materlals, objectives
serve as self-evaluation checklists to facilitate the
teacher trainee's learning. Geis (1972) pointed out
another very beneficial but often overlooked effect
of objectives on the person who specifies them. The
~ progess of specification produces new Insights and
attitudes (including increased humility about goals),
refocus of attention on the learner, re-examination
~ of the contributton of instruction, and clarification of
the relation between Instructional objectives and
socletal requirements,

How to convert task analysis Into behavloral
: oblectlvet

- Objectives are not created haphazardly; they are
derived from an analysis of the instructional task or
concept. When the task analysis and/or concept
analysis is completed, the process of specifying

" objectives may be viewed as an attempt to communi-
¢ate unambiguously the instructional intent of the
material to its potential users. **How-to" books on

- writing behavioral objectives are given in the biblio-
graphy at the end of this chapter. The following five-
- step process (Thiagarajan, 1971) uses three examples
based on the task analyses presented in Chapter 4 to
show how behavioral objectives can be derived
systematically.

Step 1. Specify teacher trainee’s terminal behavior
~ or the results he Is to produce.

Statements of objectives in terms of content (e.g.,
“parental involvement™) or what the instructional
material does (e.g., * This module teaches you how

to select a suitable reader for an educable mentally
retarded pupil”) do not convey expected instruc-
tional outcomes. The most ¢ssential component of

a behavioral objective is the specification of the
ternainal behavior which is expected of the teacher
trainee as a result of the instruction. Here are some
examples of objectives in which the behavioml terms
are emphasized. ;

The teacher trainee shall Joad a camera. . ..

The teacher trainee shall administer an Informat
toxtbook test to an educable mentalty retarded
{EMR) chlld. .

‘The teacher trainee shalt wrlfo a specitio Ieuon ,
plan for use by parents. . . .

In the last objective, we are obviously not interested
in the actual behavior of writing (i.e., the process of
holding a pen and forming letters and words) but in
the outcome of the writing. In this sense, the term
“behavioral objectives"” is misleading because we may
be interested in either the behavior or its outcome.

Step 2. Indicate the range of sltuations under
which the veacher trainee Is expecte:d to perform.

Although the objectives are now fairly specific,
we do not know the range of the expected perform-
ance. In the first example, is the learner to load an
instamatic camera, a movie camera, or some other
type of camera? By Inctuding a statement on the kind
of camera—the range for the expected performance
—the objective is made specific. Look at the third
example: Is the teacher trainee expected to come up
with lesson plans on any topic or only on topics of
his choice? Again, the statement about the range for
the expected performance makes the objectives more
specific.




The teacher trainee shall load any standard 35mm
camera, . .,

The teacher tralnee shatl administer an informal
textbook test 1o an EMR child. . ..

" The teacher trainee shall write a specific lesson plan
oh 8 toplc of his cholce for use by parents. ..,

- Step 3, Speclfy reference materlals, alds, and

- equipment which the teacher trainee may or may

‘not use, ,

~ When the teacher trainee loads the camera, can he
~use the Instruction manual which came with the
- camera? Can he refer to a checklist while adminis-
~ tering the informal textbook test? Can he use cur-
~- riculum guides and textbooks while preparing his
lesson plan? Answers to these questions make the
objectives more specific.

. Theteacher trainee shall load a. .. amera withou'
any ro!e(ences.

Thé teacher trainee shall administer the informal
textbook test. . . without the use of any procedural
guidelines. .

The teacher lrainee sha!l write a specitic l¢ason plan.
... He will have free access 1o curriculum materials
and guides. . ;

Step 4. Indicate the standards for acceptabie
performance by the teacher tralnee and for his
products.

Do we want the camera to be ready for shooting
pictures? What procedures should the trainee follow
during the administration of the test? How detailed
should lesson plans be? The answers to these ques-
tions provide the standards for our objectives.

IToxt Provided by ERI

. .. When loaded, the film should be preperly advanced
to the first frame and the camera ready Jor use.

... In administering the test, the teacher trainee
should follow this procedure:

1. Find the highest grade level lIroin the child's !
records. . . . g

Choose basa) reader at this lgvel. - ~

Choose two 100-word passages for reaging.

Introduce the story (o the chlld. ,

Ask child 1o read atoud. '

Count number of errors made by the child,

.., Tha final serslon of the |esson plan shouid contaln
(a) a set of objectives for the child 10 attaln, (b) a

set of questions to be asked by the parent, (c) a list

of equipment needed, {(d) a |ist of words to be
emt?rmsizod. and (e) a suggested schedule of
activities. i

Lol o o i

Step 8. Specify a time Limit within which the teach
er traliee Is to perform or complete his product,

Here are some sample time limits:

The teacher trainee shalil load the camera . . .within
two minutas.

The teacher trainee shali adminlster an Informal
textbook test. . .within a period o! 30 minutes.

The taacher trainee shall writa a fesson pian. ..
within a week's time. ;

In summary, th. essential components of behav-
ioral objectives are the specification of
... a performance or product,
.+ . the performance range.
.., the performance conditions.
... standards for the performan.e or product,
... time limits, if appropriate.

51




Here are the completed statements of our three
iltustrative objectlves:

The teachar trainge shall load any standard 35mm
camera with & standard roit of film within two minutes,
without using any references. When loaded, the 1iim
shoutd be properly advanced to the fim frame and
the camera teady for use.

The teacher trainee shail administer an informal
textbook test to an EMR child, without using any
procedural guidelines and within a period of 30
minutes. He will be provided with the ¢hild's records
and a varlety of readers. In administering the test,
the teacher trainee should foliow this procedure;

1. Find the highest grade level from the child's
records.

Choose basal reader at this level.

Choose two 100-word passages for reading.
Introduce the story to the child.

Ask child to read alcud.

Count number of errors made by the child.

Using any curriculum materiais and guides, the
teacher tralnee shall prepare a specifio tesson plan
for use by parents in helping thelr ciiildren. The lesson
plan may bs on any topic. The tinal version should

be produced within 8 week's time and should contain
the following:

A sei of objectives.

A setof queelions to be asked by the parent.
A list of words to bs smphasized.

A list of equipment,

A suggested schedule of activities.

Lt o o g
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Beyond trivial objectives

Behavioral objectives very often tum cut to be
mechanical and trivial because the first set of be-
haviorat terms which come to mind are frequently

simplistic (e.g., “label,” “lisy,” “state,” and “'select").
How aver, other behavioral terms, such as “‘evaluate,”

“justify,” “redesign,” and “compare and contrast,”
may be identified through a longer search and used
appropriately. A number of books and articles

(Grontund, 1970; Metfessel, Michael, & Kirsner,
1969; Vargas, 1972) contain lists of suitable be-
havioral terms associated with higher-level learning
tasks.

An example follows of how to convert an analysis_
of a concept (Chapter 5) into nontrivial behavioral
objectives through the five-step process.

4

How to convert concept analyses Into behavioral
objectives

Step 1. Specify teacher tralnee’s terminal behavlor
or the products he I3 to produce.

In the case of conceptual learning, the teacher
trainee should be able to perform behaviors which -
are most often related to the mastery of a concept:

To define the concept.

To label different examples of the concept,

To generate new examples of the concept,

The behavior of labeling different examples (e.g., of
student off-task behavlor) or gencrating different
examples (e.g., of empathic statements) is more rele-
vant to a teacher trainee than that of reciting verbal
definitions. Depending upon the nature of the
instructional material, either or both terms can be
used in the objective. Hece is a sample objective:

The teacher trainee shall correctly label all given
examples of pupil physical aggression. . . .

Step 2. Indicate the range of situations under
which the teacher trainee is expected to perform,

If the teacher trainee is supplied only with examples
of physical aggression and asked to label them, then.
we are merely measuring his ability to generalize.



- Real understanding of the concept also requires that
- the trainee be able to discriminate, that is, nof label
- nonexamples of physical aggression. Hence the situ-
- ation under which the trainee is to perform should
Include both examples and nonexamples of the

©_concept, If the examples are the same 8s those used
- during instruction, the trainee's labeling behavior
. may Indicate not mastery of the concept but a good

- memory, Hence the type of examples presented to
~ him should be new ones, Similarly, the nonexamples
- used In the testing situation skould not be obvious,
- Friendly behavior is so different from physical
~aggression that it is not a good test of fine discrimi-

i _natlon, On the other hand, examples of verbal

~aggréssion or physical resistarice share attributes
~ with physical aggression, and discriminations among
~ them indicate a higher level of understanding of the
~ concept. The teacher trainee should be given such

close-innonexamples to test his ability to discriminate.

- Another aspect of the range is the media for pre-
~senting examples and nonexamples, Whether the
- teacher trainee Is to label pupil behaviors in an actual

~ - classroom or on video tape segments makes a dif-
- ference in his level of performance, Here Is the

- expanded version of the same objective with a
- specification of the range:

The leacher trainee shall be shown video lape
segments of pupil behavior, Rundomly occurring in
these segments will be new examples of physical
aggression and other behavior, such as verbal
aggression and physical resistance. The teacher
tralnee shall label all examples of physical aggression
correctly.

, Step 3, Speclly reference materials, aids, and
equipment which the teacher tralnee may or may
not use.

The nature of a concept-labeling task changes -
considerably depending on whether the trainee is
permitted to refer to the definition of the concept,
Whether to deny access to the definition depends pri-
marily on the situation to which the mastery of the
concept Is to be transferred. An administrator who
must classify a child into a specific legal category
may need to refer to definitions and the objective -
may reflect this need, ' L

Using the definltions of ditferent handicspping
conditions found on pags 7, the traines shall classity
each of the ten children for whom detailed data Is
avaliable. SR
Usually, however, a trainee Is required to classify
children's behaviors rapidly—a situation that does
not permit the lelsurely use of definitions, Hence, in
the case of labeting examples cf physical aggression,
access to all reference materials should be denfed,
This provision could be Incorporated into the -
objective thusly: e

Without using any reference materials, the teacher
trainee shall 1abel, . ..

Step 4. Indicate the standards for acceptable
performance by the tralnee.

As discussed earlier, mastery of the concept re-
quires that the teacher trainee be able to do two
things:

Generalize to new examples by supplying them
with the label.

Discriminate nonexamples by not supplying them
with the label. The performance standard for the
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objective now may be stated as follows:

The teacher tralnee should label all positive examples
with the term “phyplical aggression.’” He should not
apply the same label to other behavlors.

Step S. Specify a time limit within which the
teacher tralnee Is to perform.

Once again the time limit is to be used only if
appropriate. For the last objective, it may be stated
as follows:

The teacher trainee will not be permitted to replay

the video lape. Hence his labeling performance should

be undertaken within the time provided In the
segment. : .

The statement of the objective is now complete,

The teacher trainee shall be shown video tape
segmants of pupil behaviors. Ra.domly occurring in
thase segments will be new examples of physicat
aggression along with similar behaviors, such as
verbal aggression and physical resistance. Without
using any reference materials, the teacher {ralnee
shall label all positive examples of physical aggres-
sion and shail not apply the same label to any other
behavler, The teacher traings will not be permitted to
replay the video tape and hance should work within
the time provided by the segments.

Concept-generation objectives

Earlier, we discussed a type of ubjective resulting
from concept analysis which requires the trainee to
generate products or performances that fall into a
specific concept category. For example, in the
objectives “‘write a lesson plan” or “prepare an
experience chart,” the critical attributes of the con-
cepts “lesson plans” and ‘‘experience charts"

become the standards for the trainees’ products, In
some other situations, we may want the trainee’s
performance to fall into a specific concept category.
In such a case, the following example illustrates how
concept analysls is converted into a specific objective:

Terminal The teacher trained shall use appro-
behavlor: priate empathio controls. ..
Perfarmance ... during an actual teaching situation
range: in a classroom ., .
Performance _
conditions: .+ . Without any halp or prompts.
Standards 1. Empathic controls should be used
for with at least haif of the disruptive
acceplable behaviors by puplls,
performance: 2. Empathic controls should immedi-
ately follow a disruptive behavior,
3. The leacher should express his
understanding of the pupli's feelings.
4. The teacher should relate the
child's feelings to his behavior.
5. The teacher should not criticize
the child's behavior,
Time limit: None spacified,



wm« btbllom hy of
bohovloral oblMlm

~Roorinted by permission; Gels, G. L., Behavioral
objectives: A selected bibliography & brief review.
Stanford: ERIC Clearinghouse on Media and Tech-
nology, 1972,

- Armatrong, R. J., Cornell, T. D., Kraner, R. E., &
. Raoberson, €, W. The development and evaluation
- of behavioral objectives. Worthington, Ohlo:
: CharleaA Jones, 1970

A brief, general dlocusslon of objectlves is

- foltowed by a chapter on behavioral objectives

which is aimed at teaching the reader how to

o eritique und write objectives. i uter chapters deal
- with measurement of behavior and incorporating

. objectives Into the evaluation process. Nine seli-
- fests are Included. The authors suggest that the

- book would be useful to administrators and
teachers at all levels of education and could be

_used as a text In teacher-training prograins.

Burns. R. W. New approaches to behavio-af ob-
_Jeclives. Dubuque, lowa: Witiiam C. Brown, 1972.

This book “‘deals extensively with the objectives
forinstructional settings—their selection, creation,
writing, evaluation and use.” Exercises and self-
_check evaluations are incorporated In the book.
“Special allention has been gliven tc 2fective
objectives.” The author provides discrimination
training for the reader on several critical points
(e.9.. goals versus objectives, terminal behavior
_objective versus instructional objective). The
examples are drawn from academic disciplines,

Cohen, A. M. Objectives for college courses. Beverly
Hills: Glencoe, 1970,

This book includes a programed lesson in ob-
Jectives writing as well as chapters on: Definitions
of Terms, Goals and Objectives in Sequence,
Implications of the Process, and Criticlsms and
Caveats. One chapter presents In detall about

100 specimen objectives for various ¢ollege
courses. Appendices iriclude checklists and a
bibliography of articles on behaviorai objectives.

Gron!und. N.E. Stating behavintal obleouvos for
classroom Inslructlon N.Y.: Macmillan, 1970

The author explains how to state oblectlvne in -
‘behavioral terms and suggesis where to get Ideas

- for instructional objectives. Addltional sug-
gestions are made concemtng how the Instructor
might use behavioral objectives in measuring
student performance. Based on Bloom's taxonomy,
the book Is aimed primarily at elementary and
secondary school teachers. '

Kibler, R. J., Barker, L. L., & Miles, D. T. Behavlotal
objectives and insiruction. Boston: Allyn and
Bacon, 1870,

This book discu’ses the different types of edu-
cational objectives, controversial issues regard-
ing behavio.'V objectives, tha general model of
instruction, t ow to plan objectives, how o write
Informational objectives and the infiuence ot
tehavloral objectives In education. Sampies

of behavioral objectives are given.
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Mager, R. F. Preparing instructional objectives.
Belmont, Calif.: Fearon, 1962,

This programmed book is concerned with de-
signing usefully staled objeclives rather than
with selecting them. It is by now the ciasslo book
on how to write instructional objectives.

Magar. R. F. Qoal analysis. Belmont, Calit.: Fearon,
1972 -

Thls is a shon breezy text with numerous seli-
checking and performance posttests. The text
aims specifically at teaching the reader how to
clarify "tuzzy" goal statements, especially In the
area of affective objectives. Upon completion of
the book Iho reader should be able *'to identify
stalements that describe abstractions and those
that describe your meaning of the goal.” The
examples deai with objectives that are quite
varied, e.g., "love of learning," “pride in work."
The text, while easy to read and humorous,
covers many crucial issues in goai analysis.

McAshan, H. H. Writing behavioral objectives: A new

approach. N.Y.: Harper & Row, 1970.

Each chapter in this paperback text provides a
check-test at the beginning. No background in
teaching, curriculum development or objective
writing I8 assumed. it i8 designed to be used
individually or in a workshop. Chapters include:
Behavioral Objective Components, Developing
Qoal Statements, identification of Evaiuation
Activities, Completing the Writing Process, Unique
Writing Problems and Guidelines for Writing
Objectives.

Popham, W. J., & Baker, E. L. Establishing instruot-

lonal goals. Englewood Cliffs: Prentice-Hall, 1670,

This book consists of five seit-instructional pro-
grams which focus on instructional goals: how

1o select them, how to state them, and how to
estabiish pupli performance standards for such
goals.

Vargas, J. S. Writing worthwhile behavloralobloc-

tives. N.Y.: Harper & Row. 1972,

This self-Instructional text attempts to teach "the
fundamentals of writing (cognitive) objectives
and discusses what should be taught and why.”

It also includes discussions of understanding,
concept formation and creativity. Bloom's tax- =
onomy sarves as an organizing system. Examples ,
are drawn from a varlety of discipiines and grade
levels. Pretests, exercises, eto. are included,

Yelon, S. L., & Scott, R. O. A strategy for writing

objectives. Dubuque, lowa: Kendall-Hunt, 1970.

This programed text is designer to help teachers
write behavioral objectives and to select appro-
priate tests. It Is addressed to the problem of
writing objectives for college leval instruction as
well as for lower fevels. A varlety of uses of in-
structions) objectives are suggested.
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" Objectives

1. Expiain what is a criterion-referenced lest and
how it differs from a typical norm-relerenced
test,

2. £xplain the relation between criterlon-referenced

~ testconstruction and other aspects of instructional

~ development.

-3, Glven an Instructional objeclive, design one of
these three types of criterion-referenced testing
sifuations: (a) paper-and-pencil, (b} performance

_under simutated conditions, and (¢) performance
under natural ¢conditions. ,

4. Prepare checklists and rating scaies for use in

performance test situations.

Chaplet 7

Construction of criterion-
refarenced tosts

A criterion-referenced test measures the teacher
trainee's attainment of instructional objectives. Its
construction may be viewed as the process of oper-
ationalizing behavioral objectives. Items in criterion-
referenced tests are based strictly on instructional
objectives, and scoring is based on the standards
specified for each objective. :

Why construct criterlon-referenced tests?

Quality control of instructional materfals. A
criterion-referenced test can be used to check the
effectiveness of instructional material. During for-
mative evaluation, the test enables the developer to
locate sections of the materials which need modifi-
cation. During summative evaluation, the same test
is used to demonstrate the effectiveness of the
material,

Measurement of teacher tralnee’s achievment.

In actual classroom use a criterion-referenced test
measures the degree to which the trainee has attained
the instructional objectives, The trainer may use the
test before instruction to check whether a partlcu!ar
trainee requires training, assign different trainees to
different entry points of instruction, and suggest
skipping certain sections of instructional material,
After instruction, the test may be used for computing
the gains In the trainee's achievement and to suggest
remedial activities, If they are required. During
instruction, the trainee may use the criterlon-refer-
enced test to check his progress.
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When to construct tests

We suggest that criterion-referenced tests be con-
structed even before the design of instructional
material, for four reasons:

1. Criterion-test jtems make the objectives more
specific, The construction of the test is, therefors, a

- logical extension of specifying objectives.

2, By constructing the test first, the developer can
consciously avoid using the same items and examples
in the instruction exercises.

3. Criterion-referenced test items provide an outline
for the instructional material, Borrowing a technique
from programed Instruction, the developer can

arrange test items In a logical sequence of difficulty
and then he can design corresponding sequences of
Instruction, For example, the first section of in-
struction would begin with the target trainees’ entry
level and cover the skills and knowledge necessary -
for them to respond correctly to the first question;
the second section would bridge the gap between -

that level of performance and the level necessary for

correct responses to the second question; and this -

procedure would be repeated until enough sections o =

of the material had been covered to enablethe
teacher trainees to respond correctly to all the criters
ion-test items, The procedure of using built-in
criterion items as guldeposts in Instruction isillus-
trated in Figure 7.1,
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Figure 7.1
Relatlonship between criterion-referenced test items
and teaching sections of the instructional material.




4. In some instances, a sel of equlvalent criterion-
referenced tests may be all that is required for
instructional purposes. A number of resource-
management formats, described in Chapters 10 and
11, use criterlon-referenced tests to help the developer
select, evaluate, annotate, and organize existing
instructional resources of various types.

Entry tests

A special type of criterion-referenced test is the
entry test; it is based upon the specification of pre-
requisite skills and knowledge. The entry test de-

- termines whether a trainee Is ready to benefit from
~ the instructional material. It can be used also to
_diagnose deficien: les and prescribe suitable remedial
instruction, '

Three levels of criterlon-referenced testing

The best test of the trainee’s acquisition of new
skills and concepts is actual performance under
natural conditions. Unfortunately, actual conditions
are often contaminated by random factors and ad-
ministrative problems. Thus, performance under
simulated conditions is advisable. It permits
standardizing the situation to a large extent and,
therefore, increasing the reliability of the test.
Another alternative is a paper-and-pencil test. These
three levels of testing in relation to the same ob-
jective are illustrated in the following example of a
test accompanying a set of materials on disruptive
behavior:

Three lovels of crilerion- referenced testing of the
mastery of the concept of aggression. (Based on
Fink & Semmel, 1971)

Objective:

Correctly identity examples of agressive behavior.
Paper-and-pencil test:

Label sach of the following examples va {verbal aggrev-

slon) or pa (physicai aggression). Leave blank if It is not
an example of aggression.

A "Pupll:  Stams ruler across another pupil's
knuckles,
B. — Puplk Draws a circla on the back of his
neighbor's shirt with ball-polnt pen.
C. ——_ Teacher: Walking down alsle to help pupil in
back row.
Pupli: Sticks out foot and trips the teacher.
D. — .. Teacher: "Putthose crayons away."
Pupll: “You're a stupld 80-and-sol"
E. . Teacher: *'John, why aren't you doing your
assignment?"
Pupll: “{ don't understand the assignment.”

Pertormance test under simulated conditions:

Teacher tralnee is shown a four-minute video tape seq-
ment of a classroom protocol. At varlous intervals a “beep"
sound Is heard. The trainee is to mark down on a special
answer sheet whether the behavior of a parlicutar child

at that specitio point In time Is physically or verbally
aggressive,

Performance test under natural conditions:

Alter a regular teaching period, the trainee recalis dilferent
occurrences of physical and verbal aggression during that
period. His listing |s compared with the one made by his
supervising teacher observing the same class duting the
8amae period.
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The following is another example of a criterion-
referenced testing situation, also at three levels, this
time from a training material dealing with lesson-
planning skitls for parents.

" Three levels of ctltorl'oh-‘rotofoncod {esting of the
okilt of preparing specific lesson ptanas for use by
parents. L ,

Objective:

Prepare & ecuyfo lesson pian for use by parents in hélplno
thelr EMR c‘:%lldren'. ‘ ‘ ;

“Paper-and-pencil test: |

“ Llst the essential components of & 16850n plan for use
byparents. P

Performance test under simulated conditions:

~ William T. Is an EMR child with & CA of 14-8, His latest iQ
18 72; reading level, 2.9; arithmelic grade, 3.6; and grade

expactancy, 4. - . ,
William's mother is a housewife with an undergraduate

- fiegree. :

Prepare a specifio lesson plan for use by William's mother
10 help her child. The lessan plan may be on any topio.
You Mmay use any curriculum materials and guides.

The finished lesson plan Is due on ot before December 5ih,

Porfotmnco tost under natural conditions:

Asa span of their job, special class teachers In the Roose-
velt School are required to prepare ten lesson plans for
parents during the course of each school year.

Testing consists of obtaining and evaluating three randomly
chosen lesson plans for each teachsr.

- The tascher traines shall flst five critical components of 8

‘Lesaon plans for parents Increase the imnm etfoctive
ness because__.. . )

- lrrelevant to the objestive, which calls for the ability
. to list components of a lesson plan, and hence Is not

Designing a written fest

The primary rule in writing a criterlon?referenced
item Is to measure directly and validly the behavioral
objective. Compare this objective: ‘

specifio fesson plen for use by parents of exceptional
chitdren, T T TR

with this :tesyt item;

Thé;las:t item measures the kablli:tyk of thevtral_ﬁée’ o
give & rationale for lesson plans for parents, [tis

criterion-referenced, Now look at the following test
All specifio fesson plans for use by parenis should contaln:
a. aseiofobjectives SR T
b. a set of questions 10 be asked by the pareni

0. alistof wardslobe emphasized
d. alioftheabove

9. nona of the above

This_item is definitely relevant to the objective,
However, the performance required by the item

(recognition of components of a lesson plan) Is not
the same as the performance specified in the objective
(listing of componants of a lesson plan), Hence the
itemn Is not criterlon-teferenced. The most valid item,
of course, will be a restatement of the objective, thus:

List tive critical components of a spacific lesson plan for
use by parents of exceptional children.

Most classroom tests use the multiple-cholce for-
mat because of reliability and ease of scoring.
However, in criterion-referenced tests the type bf




item Is determined solely by the nature of the ob-
Jective. A multiple-choice item Is used only when
the objective calls upon the trainee to choose some-
thing. In most other cases, constructed responses and
short-essay answers should be required, General

- guldelines for writing test items wili be found In any
standard test-construction manual. A selected set

o of these texts are listed in the bibliography at the end

- of this chapter. -

‘Deslglnlng a performanée test under simulated
- conditions =

~ In'some respects, simulated conditions are superlor
. to natural one$ because it Is possible to control and

Lo - standardize them. For example, let us assume that

- we are testing the ability of teacher trainees to use
- specific teaching skills, Under a simulated situation
we could give the same lesson toplic to different
teacher trainees. This standard lesson could be on a
~ novel or even an artificial toplc (although repre-
 sentative of the special education curriculum) so
that the trainees' previous knowledge and experi-

~ence would not enter into the plcture, For example,

the trainee could be asked to teach an imaginary
class or a group of his peers in a micro-teaching
situation.
. Actrainee’s ability in a performance test may be
- evaluated by looking at either the procedure or the
- product. Sometimes we may have to evaluate both,
but it Is easler to evaluate the product since it per-
mits leisurely Inspection, Evaluating an actual

s performance as it occura requires reliably trained

. observers. This task could be simplified by capturing

! - the trainee’s performance on video tape and review-
- ing it repeatedly,

~ An evaluation checklist or a rating scale should be
employed in a simulated situation, regardless of

* Directions: Rate each item on the basis of §

whether a procedure or product is being evaluated.
The items In these instruments should be based on
the performance standards specified In the instruc-
tional objective, A sample of a rating scale for
product evaluation Is shown below, The product in
this example is a set of teacher-prepared lesson plans
for use by parents, o

A rating scale of teacher-prepared leseon plans for
use by parents. : . S

\ ints for
outstanding quality, 4 points for better

than average, 3 points for aversge, 2

points for below average, and 1 for un-
acceptable, Girclé the appropriate number
to indicate your rating.

1. Set of objactives

1.2 3465
2, Number of questions 12 346
3. Types of questions 12 3 46
4. Word ll&t : 128348
5. List of aquipment 1.2 3 48
8. Cholce of equipment 1 2 348
7. Suggested schedule of activitles 12348
8. Appropriateness of activities to the ,
chitd - 1 23 46
9. Quality and finish , 1 2 348
10. Time requirement 1 23468

‘An example of a checklist for evaluation of an In-

structional procedure (administering an informal
reading test) follows. More details on the con-
struction of such Instruments may be obtained from
appropriate texts listed in the bibliography at the
end of this chapter.
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Bvaluaiion of trainee's admlnluiuilon of an Informal
mdlng toel,

Direstions: A3 eaoh mchot traines administers the
- Informal mdinq tuthobsmo his pro-

10,

codure gnd place & check In the blank
preceding each step which he iniio 10 use
o otusesout oi mum;e
1. He finds the hiohm 9udo imi ifom the
; child's racords.
2. .. Hechooses bmi roudor lt the level of the
: , highest grad -
3. — . Hechooses ono 1oo-word nuqo irom the
o bnglnnlno of the book. p
4 . Hochooses another 1o&word mage irom
B iho middio of the book, f
8. He mabii;h« rcppyn,wlih ihe chiid
6. . He Introduces the siory to the child.
I A ,Ho asks the ohild ta tosd aloud,
8. Herecords errora as the child mmo ihom ‘
9. Hestops the child at the end of the pmaoo :
. orwhen more than {ive errors are made.
—— He quickly adds Up the total number of mou
| ) TP ;Ho mdmlnioim the mi quno moihot book
, It necessary, ,
12— He ukn the ohild bock to his clmroom

In the case of concept master iesting. ihe simu-
hated situation can include the showing of a film or
video tape segment that contains examples and
rionexamples of the relevant concepts. Expert judges
go through the segment beforehand and come up
with a model analysis of the materials, The trainee’s
analysis is then compared to that of the expetts. ,

the option of Informing or not informing the trafnes

~ strengths and problems, Procedures for evaluating
~ the traines's performance are very slmmilar to those
~ described for simulated conditions, In addition to
- checklists and rating scalés, observation sy
~focus upon a few selected aspects of beha
also very useful, For delalls of the ¢oi

Roberson (197 l). and SImon and Boyer (1970)

Performance tests under natunl eondltlom '

Although hatural situations do not permit much
control over performance conditions, they provide
the most valid tests of the tralnee's abiliiy io lran.tfer et
his skills to actual worklng conditlons. - S

Perfortnance testing under natufal conditions oi‘fe

that he Is belng observed. Bach approach” ha

use of obstrvatlon systems, refer to Flanders (1970)
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" Objectives

1. Justity the use of different media in preparing
teacher-training materlals.

o 2. Deline the following media attributes and explain

thelr roles in suitable medta selection: color,
. three dimensionality, motion, pacing, random
. access, sensory mode, and sign type.
3. Listbasic facts and attributes of the following
- media: audio tape, print, slide, overhead trans-
parency, fitm, and video tape.

- analyses, select the optlmum medla by match- -

_ . Ing essential attributes.

5. Make fInal media selection on the basls ot local

. production and distribution conslderanons

3. Locate suitable reference materlals on the pro-
~duction of dmerent types of media.

. Given information from learney, task, and concept" ,

Chapter 8
‘Media selection

The term “media” means different things to different
people. In its broadest sense, it denotes any means
of transmitting Information. Current usage of the

~ term incorporates both the content (software) and

the materials aid equipment (hardware). Thus, the
term “film media” can refer to the photographie film
(material), the projxtor (equipment),.or the in-
structional message on the film (content),

Not all media are of equal importance in the
preparation of teacher-tralning materials, The media

In the followingllst are potentially useful, however, -
1. audio tapes 4. real objects }7 “overhzad trant-

2. print S ﬂlmstrips parencies
3, models - - 6. slides

P 9 videotapes
Why modla?

Media can play an lmponant role In the training

* of teachers of exceptional children because they per- -
- mit us to preserve, edit, and distribute instructIOnal

information, - ,

Certain media enable us to capture events as they
happen, to store them, and to use them at a later
time. For example, with motion picturc cameras and
video tape and audio tape recorders, we can capture
the events in a given classroom at a particular time
and reproduce them for leisurely inspection at a-
later time as often as we like, Special classroom -
protocols can be studied by the teacher trainee until
he has acquired all the contained information. Pre-
serving an instructional event not only makes it
available for future use but permits its use as a
standardized and replicatable base for testmg ,

By carefully editing a film or tape, we gain a high
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~degree of stimulus control, We can selectively focus
the camera, cut out irretevant distractions, or even

- rearrange the sequence of activities. For example, in
training teachers to discriminate different levels of

 classroom questions, we can record all teacher talk in
an actual classroom and later edit out everything
except the questions, We can also rearrange the
sequence of the questions to form categories. We can
record the changes in an emotionally disturbed child's
behavior over a period of a year and then edit out
all but the highlights for a ten-minute film.

The danger inherent in the power of media is the
temptation t edit out anything that does not fall
within a r.ceconcelved framework. With too much
editing, the material may turn out to be a simplified
but highly distorted version of reality,

Just as the preservation property of media enables
an instructional event to travel through time, so the
distributive property ¢nables it to trave! through
space. Thus, by viewing a film, a teacher trainee in
Indiana can take an armchair field trip to a special
¢lassroom in Texas or to hundreds of other geo-
graphically dispersed locations for demonstrations
of specialized teaching techniques. The film also can
be said to multiply the number of master teachers
available for training.

Aspects of media selection

For a long time media speciulists have been asking,
“Which medium is best suited to portray realistically
my instructional content?”

Although realism is very desirable in some situ-
ations (e.g., a criterion test), there is no evidence

that it is desirable or even necessary during the in-
troductory stages of instruction. Actually, a number

of studies suggest that 100 much reatism makes learn- S
ing difficult, Consequently, the question hgs been - L
‘changed to “Which medium is best suited to help my

tralnees attain my Instructional objectives? Study -
after study has shown no significant differences
among media. This seemingly surprising result is
mainly due to the vagueness of the questlon, For
example, when we ask ourselves whether a film, ‘
book, or lecture is best suited for teaching some skill,
we are using ambiguous terms, When a film shows
only the face of a professor talking, it closely re- -
sembles a traditional lecture; wher: it projects printed
words, it becomes an expensive page turner, On the
other hand, film permits the use of such effective . -
techniques as time-lapse photography, stow motlon,

color, split screen, and stereoptonic sound, Hence, -

the real question is not “ Which medium?” but * Which
media attributes?” S

Media attributes refer to variables such as motion, o

color, and dimensionality. Film and video tape, for

example, share the attribute of showing motion, The
media selection question now becomes, “Whatat-

tributes will help my students attain the instructional
objectives?” This question involves matching the

entry characteristics of learners, requirements of the

task, and critical attributes of the concepts to the

attributes of media, Once the desired media attributes -

are listed, we can identify the medium (or com-
bination of media) that has these capabilities, We -
can then narrow our choice through consideration of
production and distribution issues. - 2

Table 8.1 compares the media listed PrcViOusly.oﬁ e

seven attributes, which are then discussed in order.

(folor. Real objects, color photographs, 'sl‘id,es, and
color film are some of the media that share the
attribute of portraying color. Although only a few




. Medium

speclalized teacher-training topics (e.g., art therapy
for emotionally disturbed children) require the use of
color, most teacher trainees prefer color over black
and white, perhaps because the motivational effect-
iveness of the materlal is enhanced. ‘

Three dimenslonality. Models and real objects
possess this attribute. In training teachers of ex-
ceptional children in the use of a tool or equipment
(e.g., braille transcriber, teaching machine, or
prosthetic device), the actual object ot its inodel
. should form an important part of the instructional

- package to permit meaningful practice.

Motlon. Film and video tape possess the attribute
of showing motion. In some spectalized teacher-
training toplcs (e.g., finger plays for preschool
retarded) motion may be an integral part, However,
most protoco! materials use film or video tape In
order to present a total picture of the instructional
event, ~

Pacing. Any medium that permits the teacher
trainee to spend as much time on each plece of in-
formation as he wants is self-paced. Books, models,
and real objects belong to this category. If the rate of
Instruction is controlled by media equipment, it is

Color Motion

Sensory

Media and their attributes.

Three Pacing Random 8ign

dimensionality acCess mode type
Audio tape ——— ...__. —— :g;:lpment medium auditory digital
lconic
. Print yes no no self high visual digital
Model yes yes yes sell — visual iconic
Real object yes yes yes self — visual iconle
iconic
Filmstrip yes no no instructor low visual digltal
iconlc
Silde yes no no instructor medium visual digital
Overhead T iconle
transparency yes no no instructor high visual digital
Motion audio iconic
 pleture yes no yes equipment low visual digital
. audio {conlc
Video tape teasible no yes equipment low visual dightl

Table 8.1
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equipment-paced. Film, video tape, and audio tape
~ are examples of equipment-paced media; once they
are set in motion the rate of presentation cannot be
controlled. Slides, filmstrips, and transparencles are
instructor or group-paced niedia and In individual
situations, they can be self-paced, Sometimes the

skill being taught to the teacher trainee may requlire

external pacing, as in the case of rapidly discrim-
inating a type of student response and providing
immediate feedback. In these situatlons, &n equip-
ment-paced medium such as video tape is ghly
recommended. In most other cases, self-pacing is the
ideal to strive for, especially since teacher trainees
prefer self-paced materials,

Random access. Random access is the degree of
referability of the medium, that is, the ease with

_which the teacher trainee can go directly to any
specific part of the instructional matertal. For ex-
ample, the teacher trainee can skip sections or go
back and forth In a textbook. To do the same with
audio tape requires more time and effort, and it
becomes very cumbersome to locate & specific section
in the middle of a film. Although random access can
be added to any medium through electronic means,
the process Is often prohibitively expensive.

Teacher trainees frequently prefer media with
random access which enable them to restructure a
sequence, skip known parts, and selectively review
materials. If the developer is interested in providing
different tracks of instruction according to the
teacher trainee's performance and preference, rapid

“random access is an important conslderation,

~ Sign type. Conveying information through ar-
bitrary signs (e.g., words, numerals, and mathematical
symbols) is a verbal presentation. Using signs that
resemble what they stand for (e.g., pictures) is a
nonverbal presentation. Examples of verbal present-
ation include a description of a hearing aid on audio

tape, a graph plotting frequencies of temper tantrums
of an emotionally disturbed child, and a set of written
directlons on Low to furnish a resource room, The
same information can be presented nonverbally by
showing the actual hea:ing ald or a film deplcting

the behavlor of the emotionally disturbed childora ¥

floor plan for the resource room. Although an In-
structlonal material is rarely exclusivety verbal or
nonverbal, certaln guldelines Indicate how a cholce
should be n~ade. Nonverbal segments are usually
better than verbal ones for attracting and holding
the attention of the teacher trainee, Also, they
encourage open-ended responses. Thus, to elicit a

wide variety of sojutions to the handling of a problem - e

child, a film or video tapo presentation Is superior to
a printed description. However, nonverbal presenta-
tions contain many distractors and Irrelevant “nolse n:
Hence, during the initial prestntation of a concept, -
the addition of a verbal explanation will focus the :
teacher trainee’s attention on the critical attributes. -
Sensory mode. Most of the media used in teacher -
training transmit information through the ears or
eyes. Educators of the blind find the tactile mode

very useful and they make extensive us¢ of real objects,

models, and braille materials as media. However, in
this section our discussion will be limited to the
auditory mode (audio tape), the visual mode (slide,
filmstrip, transparency, model, and real object), and
the combined audio-visual mode (video tape, film, -
and slide-tape set). '
Table 8.2 lists various factors determining the
preference of one sensory mode over the other.

Sometimes our media needs may suggest the simul-

taneous use of both modes, as in the case ofthe

teacher trainee looking at the test profile of a learhing 5 b

disabled child while listenmg to an interpretation
on audio tape. In such audio visual presentauons.
three combinations are possible. '




1, ummative combination:
Relevant picture

o Related natration (o.?'..
(6.9, dlagram of an ear). description of how differ.
- ent parts of the ear may
_be aftected, resulting In
. diflerent types of dealness).
2 Redundant combination:
2 Vorbal message on the Same message prosented
S ereen (0.9, s setofin auditorially (e.g., a tape
- slrutions {or developing recording of somebody -
reading readiness in pre- reading tha instructions),
school retarded). : ;

3, lnloﬂbrlhd combination:

Irrelevant picture (picture - Unrelated harrai(on (0.9., .

For teacher tralning purposes, the second combin- |
ation is probably irritating and the third one is quite
likely ineffective. - , %

From Media Attributes to Media

By using Table 8.1 (Media and their attributes)
in relation to the preceding discussion of media
attributes, we should be able to answer the basic
question, “What attributes will help students attain
the instructiona! objectives?” Once these attributes

are listed we can proceed to Identify the best medium

o of adeat child In & ¢lass- description of how ditler- : , ) b e
 room). ST k.mkp.‘,ﬁ.onh...,m. be  (orcombination of media) incorporating them.”
e L atfected, resviting In dif- : - oL T e
terent types of deafness),
Visual mode Audlt?w mode
- ls ‘prq!modylf... isprélerredit, ..

, lmlru‘cllonal objective inzolves a visual process or
- 'product (6.9., how to prepare experience-activity charls
~tor the ¢lassroom). ,

instructional objective Involves an auditory process or
product (6.9. how to glva speech correction drils).

" The concept or skill involves spatial relationships (e.g..
how to arrange a resource room).

The concept or skili involves auditory amlbutéa {e.g.,
hew to provide spoken reinfercement) or temporal

~ attributes (6.0, rthythmic dances for physically handi-

capped children).

| A lengthy verbal statemaent (e.g., lega! definition of
montal retardation) or & compressed verbal siatement
-(e.9., formuta for compuling the ADA) Is to be presented.

A short verbai statement (e.g., “Watch this!") or a state-
men: with a high degree of redundancy (e.g., what to do
incase of afire in your classroom) I8 1o be presented.

- The material Is to be inspected for a long time (e.g.,
- tecords on a handicapped child).

The materlal I8 to be attended only bi.efly (e.g., 8 prompt
lo help the teacher trainee to come up with the correct
128pOnse). ‘ ; :

Table 8.2
Ooclision lable for selecting the most appropriate mode.
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An example of the important steps in media
selection follows. Notice the specification of fearner
characteristics and instructional objectives, the
~ identification of essential, desirable, and irrelevant
media attributes, and the location of appropriate
media combinations.

Media selection for & training module on basio sign
language.

Target *iudents:
irservice loachers from regular classrooms in which deal
~ siudents have been Integrated.

instructional objective:

The teacher trainee shall generate and receive 30 common |

signs for the deal.

Medla atiributes:

" Essential:
Ability to represent nonverbal signs (irom the sign
language)
Visual mode (to show sign)
Auditory mode (to describe the signs and to point out
critical aspects while the eyes are watching the sign)
Ablility to show motion (since some of the signs involve
motlon)

Desirable:
Three dimenslonality (1o show positions of fingers
cloarly)
Self-pacing (since ditferent teachers may require
ditferent amounts of time for learning)
Random access (to permit selective review of difticult
signs) :

(rrelevant:

Color

Media selection declelons: ,

The requirement of motion immediately narrows our cholce
fo film or video !nro. Although we are forced lo sacrilice
three dimensionality, close-up shots from various angles
will compensate, Since color Ig rrelevant, black and
white fiim or video tape Is suggested, Film is superiorto
video tape in realism, but the latter ia still acceptable, .
Nelther medium provides self-pecing or random access,

Final Cholice of Media: ‘ ,
Video tape or {lim wlil be used for Initial instruction,

Later slages of tralning wiil inolude & book!et with driil
practice exerclses and an index for selective review.

Although the choice of media should be based N }

primarily upon Instructional considerations, It would
be nalve to assume that they are the only varfables, = -
An ldeal medium may turn out to be beyond the . = =

budget or production capabilities of the developer
or unavailable in most teacher-training programs.
After the preliminary choice of a medium, consider
the various production and dissemination factors
which are given in Checklist 8.1. ‘




_ Produection and dlolrlbullon conslderations
I media selection

‘Production factors:

1. Facilities: Are production lacilities available
locally or do we have to go elsewhere? How
‘much delay should we anticipate in the latter
case?

2. Capabllitias: Does someone in the deveiopment
team have the skilis necessary for media pro-
duction? It not, can we hire someone with
specialized technical skills?

- 3. Cost: How expensive is the media production?
Coes the budget permit it?

. 4. Technical quallty: Within the limits of our bud-

get and local facilities, cen we produce materials
of acceptable technical quality?

5. Developmental testing: What special problems
will we face in trying out the materials? Will it be
expensive and time-consuming to revise the
materials? If so, is some other medium available
for preliminary debugging (e.g., video tapes in-
stead of film)?

Distribution factors:

1. Equipment: What type of equipment wili the in-

~ structional materials require for presentation?
Is this equipment usually found in special edu-
cation teacher-training programs?

2. Setting: Are the instructional materials designed
for use with individual learners or groups? is the
type of medium suited for this type of usage?

B

wll Toxt Provided by ERIC

3. Cost: How much will it cost the teacher-training
program to purchase the instructional materials
If very expensive, could the materlals be rented?

4. Packaging: What speclal packaging problems
can be expected? If different types of materials
are combined, liow can they be kept in the correct
order? How much would efficlent packaging cost? -

Introduction to medla facts

The purpose of this chapter is not to transform
teacher trainers into media production experts, but
to give them some basic facts on different media
which can be useful in preparing teacher-training
materizals, More information can be obtained from
the selected bibliography at the end of the chapter.

Audio tape

In most teacher-training instututions, tape re-
corders are readily available. Reel-to-reel recorders
use ¥4 " wide tape, the reels come in different sizes,
and the tape can be recorded at different speeds.

In a casseite recorder, the tape Is narrower (V4"
wide) and encloscd in a case, which eliminates the
need to thread the machine, and recording speeds
are not variable. The instrument is especially easy to
use. Fairly good quality audio tapes can be made
locally although the recording of protocol materials
inside an actual classroom presents a number of
technical problems and requires spectal equipment.
Among the advantages of tapes is that baslc tech-
niques of recording are easily learned and the tapes
are easily edited and revised; furthermore, they can
be duplicated quickly by commercial specialists.

Audio tape is relatively inexpensive; a finished
tape should cost less than $5.00 for an hour of re-
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corded time. For detailed information on audlo tape

production and methods, consult the following
references;

Behind the tapc —the teacher, 1ape, 45 min. St.
Paul, Minn.: Magnetic Products Division, 3M
Company.

Creative teaching with tape. St. Paul, Minn,;
Revere Mincom Division, 3M Company, 1969.

Hodgson, D., & Bullen, H. J. How to use a tape
recorder. N.Y.: Hastings House, 1957.

Nisbett, A, The technique of the sound studio, N.Y.:
Hastings House, 1962. :

Pﬂnt

Print is the most widely used and versatile medium.
Printed materials may range all the way from a
dittoed sheet to a high-quality printed book. A wide
varlety of printing and duplicating techniques are
available and most secretaries are familiar with
common duplicating procedures. During develop-
mental stages, duplicated materials are inexpensive
to revise. It is possible to reproduce copy prepared
on an electric typewriter by the offset process. Art-
work, photographs, and other graphic materials can
also be handled locally. Information on print pro-
duction techniques and methods is contained in
the following texts, and many of the general references
on media production listed in the bibliography at
the end of this chapter devote sections to print
production,

Brunner, F. 4 handbook of graphic reproduction
processes. N.Y.: Hastings House, 1964.

Croy, P. Graphic design and reproduction techniques.
N.Y.: Hastings House, 1968.

Slide

A slide is a color film transpérency which is
mounted In cardboard or glass. Usually, a set of

instructional stides is accompanied by an audio taps Ea

and/for a student manual, Slides can be produced
with an ordinary 3Smm or Instamatic camera which,
with suitable accessories, can also be used for copy
work, Any good photographer can become a

producer of usable slides. However, processing must .

be done in commercial Jaboratories; several weeks®

time s usually required, During tryouts, it is falrly

easy to add, remove, and rearrange stides to edita

sequence, Sets of slides can be reproduced in

quantity by commerctal sources. Each slide costs o

around $.50. Slide projectors are fairly common

equipment in teacher-training Institutions. '
A number of excellent publications on photo- -

graphy and slide production are available from the

Kodak Company. Write to Department 454, Kodak | .

Company, Rochester, New York 14650, for their

Index to Kodak Technical lnformation‘ The followin‘g’ o

titles may be highly useful:

New adventures in indoor color slides. Publicalion
AE-7. 1967.

New adventures in outdoor color slides. Publication
AE-9. 1967.

How to make good piclures Publication AW- L
1967.

Producing slides and filmstrips (4th ed) Publication E
S-8, 1968, '

Also of use is:

Colthorp, J. Production of 2" x 2" slides for school
use. Austin, Texas: University of Texas, V1sual
Instruction Bureau, 1958,




Overhead transparency

- The transparency is a clear acetate sheet about

834" x 11" in size which is relatively easy to produce.

V*;uals may be drawn directly on the acetate sheet or
transferred from a paper master. For tryouts, the
rhaterial can be drawn on paper first and the neces-
sary changes made on them before producing the
final version. Overhead projectors are standard
equipment in most training programs. The references
~below list additlonal Information on this medium,
" Burtis, B. F., & LeMay, J. E. They see what you
- mean. N.Y.: AR Corporation, 1959.
et Kelley, O. B., & Sleeman, P.J. A gulde to overhead
profection and the practical preparation of trans-
~ parencies. Leeds, Mass.: Chart-Pak Rotex, 1967.

| Projec:lng ideas on the overhead projector. |-
_ General. 16mm film, sound, color, 17 minutes.
lowa Clty University of lowa.

- Projecting ldeas on the overhead projector. II‘DeaZO
transparency production. 16mm fitm, sound, color,
11 min, lowa City: University of lowa,

Projecting ideas on the overhead profector. 111-Direct
transparency production. 16mm film, sound, color,
5 min. lowa City: University of lowa.

- Film

: Sixteen miltimeter (16mm) film is best suited for
~instructional materials. Film may vary in length from
- one to 50 minutes; longer films must be stored on
- more than one reel. Film production is a highly
~technical skill and requires complex equipment.
. High quality production, especially of classroom

- protocols, requires the specialized skills of profes-

Q

slonals. Revisir | 3 film after final production is

very eApensive, laitial tryouts preferably should be
carried out with outtines of the material or video
tape versions. Film projectors are fairly common -
Institutional equipmeat, but they have 10 be scheduted

~ In advance as a rule, Films are relatively expensive

to purchase (average cost of a 10-minute color film
Is about $120) but they are frequently offered on a
rental basls, For additional information on film pro-
duction, see the following selected references:

Brodbeck, E. E. Handbook of baslc motion plclure
technlques N.Y.: McGraw Hill, 1950. -

Buchanan, A, Film maklng from scrlpt to screen.
N.Y.: Macinillan, l95| -

Film Problems. 16mm film, sound, black and white,

8 minutes, Bloom!ngton,lnd !ndlana University. e

Spottiswood, R. Film and its technlques Berkeley
Unlversity of Cahfornla Press, 1957.

Video tape

Modgrn video tape recorders permit local pro-
duction, The instructional materials can be shot in
a television studio or in the classroom using a port-
able recording unit. A number of persons are required
to operate different cameras and microphones.
Unlike film, video recordings can be erased and
tape reused, Minor changes after tryouts can be
handled through editing. For major changes, an entire
sequence can be recorded again. Because of their
use in other aspects of teacher training, video tape
recorders (VTR's) are becoming available in special
education teacher training programs. A reel of tape
providing an hour of recording time costs around
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$30. Half-inch tape Is most commonly used, Because
it is a relatively new product, standardization of
VTR’s is not universal and caution should be
exercised when Investing in equipment tc be certain
the VTR purchased is compatible with other popular
brands on the market, See the selected references
listed below for additional information on video

tape and television production.

Demonstration kits for utllizing instructional tele-
vision, l11: Preparing the TV lesson. 16ram film,
sound, black and white, 28 min. Dekalb, 1ll.:

National Association of Educational Broadcasters.

Millérson, F. The technique of television production.
N.Y.: Morgan & Morgan, 1961.

Zettl, H. Television produclloh handbook (2nd ed.)
Belmont, Calif.: Wadsworth, 1968,

Seisoled bibliography on media produotion

Brown, J. E., Lewls, R. B, & Harcleroad, F. F. AV
mstrucllon Materlals and mefhods (4th ed) N.Y.:
McGraw-Hill, 1873. ‘

Dale, E. Audiovisual malterials in toachlng (3rded))
N.Y.: Holt, Rinehart & Winston, 1989,

DeKleffer, R. E. Audiovisual instruction. N.Y.: The'
Center tor Applied Research in Education, 1968,

Erickson, S. W. H. Fundamentals of teaching with
audiovisual techinology. N.Y.! Ma‘_cml_llayn., 1065.

Gerlach, V. 8., & Ely, D. P. Teaching and media: A -
systematio approach. Englewood Cliffs, N.J.;
Prenuce-HalI 1971,

Kemp, J £. Planning and producing audiovisual
materials (2nd ed.) Scranton, Pa.: Chand!or
Publishing, 1068,

Kinder, J. 8. Audiovisual materials and fechnlques.
N.Y.: American Book, 1965. ,

Minor, E., & Frye, H. R, Technlques !orproduclng
visual instructional media. N.Y.: McGraw-Hill, 1670,

Wittich, W. A., & Schulter, . F. Audlovisual ma-
terials: Thelr nature and use (3rd ed.) N.Y.: Harper
& Row, 1862,




Objectives

1. Ditferentiate betwean protocol and training ma-
terials in teacher preparation.

2. Difterentiate between instructional management
formats and content-design formats in training
materlals.

3. Explain briefly and give examples of resource-

management, mastery-learning, print, multimedia,

small-group, and computer-based formats.

Chapter 9
Format selection

The term “instructional format™ is a difficult one to
define; it refers to a comblination of media, teaching
strategics, and utilization techniques. Sometimes
format is used synonymously with medium, as in
television format; often it goes beyond media, as in
self-instructional formats which use different media;
sometimes It refers to sensory mode (e.g., visual
Jormat and audio-visual format) and sometimes to
sign type (e.g., nonverbal formas); and frequently
the term refers to external characteristics, as in
textbook format or lecture format.

“All instructlonal materials for the preparation of
teachers can be divided primarily into protoco) and
training materials. Yraining materials can be further
subdivided into mansgement and content-design
formats. The classification of Instructional formats Is
shown in Table 9.1,

Protocols

Protocol materials are records of real or realistically
staged instructional behaviors. They are used to
exemplify varlous educationally relevant concepts.

Basically, protocols may be designed in three
different formats, depending upon the control we
exert over the behaviors recorded. At one extreme
is a scripted drama that permits total control; at the
other extreme we may record uncontrolled behaviors
in an actual classroom and edit out all but relevant
excerpts. Somewhere in between are minimum
structure protocols that involve recording a loosely
structured roleplay,
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Classliic ation of

insteuctional formats
Protocol maleriats (Chapler 10) Tralning malerials
Scripted protocols Mansgement formats Content design formats ,
Edited excerpls Resource-management formals Self-insiruciional print formms
Minimum structure roleplays (Chapter 11) IChapter 13‘;
Objective outline Yextbook/handout
Resource list Information mapping

Field training

Mastery-learning formats
{Chapters 12)

Adjunct programming
Repeated testing
Personalized system of instruction

Programmed Instruction

Selt-instructional multimadia format
{Chapter 14)

Audiotutorlal module
Multimedia module
Minicourses

Small group fo.nats {Chapter 15)

Roteplay
Instructional games
Simulation

Computer-based formats (Chapter 18}

- Computer-assisted instruction
ucA EII

Computer administered repeated
tosting

Computer-assisted teacher
skill tralning “CATTS"

Table 8.1




Trnlnlnﬁ materlals

Training materials deal with the acquisition of
performance skills in teaching situations. They may
be subdivided Into management and content-design

- formats. Following the specification of objectives In
the instructional-development process, we may de-
cide to use already existing Instructional resources.
 What Is needed In this case i3 a management struc-
 ture to help the trainee choose the most suitable
- resources and use them selectively, The followlng
- two major formats use the management approach:
- Resource management formats. A suitable man-

. arranged in a hlerarchical sequence, Pethaps all the
" tralnee needs [s this outline of objectives. However,
. we could offer him more by locating diffetent re-

< source materials, persons, and Institutions and keying
~ them to our different objectives. We could also

- suggest varlous activities (reading, visiting, inter-

viewing, and discussing) which will enable the trainee

1o attaln the objectives effectively.

- Mastery leaming formats. Continuing a little
further in the Instructional-development process, our
objectives can be converted into c¢riterlon-referenced
tests and used as the basls for instructional manage-

“ment, Bloom and his associates (1971) have suggested
& mastery-learning format in which criterion-tests
are repeatedly taken by the trainee until he achieves

- _a prespecified standard, In this case, test taking
- becomes an Instructional strategy for identifying
- areas of weakness and remediating them. Criterion-
test based formats require the design of equivalent
versions of the test and devlsing strategles for scoring
large numbers of tests and providing immediate
feedback to the trainee. ,

" Multimedia eif-nstructiona forpats. Theso gro

- agement formal can be based on behayloral objectives re time and ¢ :  tha %
- mateclal bt they are ueually mobs effectivennd 0

Content-design formats

Another type of training materials involves the
design and development of new materlals. Thesemay
be further divided into the following four formats:
- Self-lnstrsciional print formats, Peinted Individual-
use materlals are falrly inexpensive to produceand =~
permit flexible usage, Programed instruction is an .
example of print format made effective through the
systematlo application of the instructional-develop -
ment process. R T

Instructional modules for individual trainees tobe -~
used In learning carrels. Mediated modules toquire
more time and effort to produce than do printed

motlvating.
_ Pormats for small-group leaming. Instructlonal .
matetials In this group are designed o require
Interaction among different tralnces. The formats
include roleplay, instructional games, and simu.

~ lations, all of which encourage the tealnees to learn
- from each other, Small-group formats are especially

useful for attalning affective and social outcomes. -
Computer-based formats, Overlapping theself-

instructional and group formats are several materlals

which are Identified by their dependency upon the

computer. The imaglnative use of the computet

enables us to accomplish high cost-effectiveness

which is otherwise not feasible,

Selecting a format

The next seven chapters of the sourcebook deal
with groups of instructional formats. Each chapter
provides examples of instructional materlals in each
format, taken wherever feasible, from existing
materials used for training teachers of exceptional

79



~children. Guidelines for the design of materials in
each format are Also provlded. Depending upon the
complexity of the format, the adequacy of these
guldelines varies, For example, we have not detailed
the Jesign of computer-based formats. In all cases,
however, we have provided references to books,
articles, and mediated resources that basically offer
““how-to-dc™ instructions rather than theoretical
discussions. _

Although the superiority of a particular system is
usually extolled by its practitioners, we must caution
readers against becoming single-format developers.
We recommend exploration of all 21 format vari-
ations before settling on a specialty. There are no
simple guidelines for the selection of format, Other
than certain obvious aspects (e.g., for affective out-
comes, small-group formats are preferred), format
selection depends upon a number of factors including
available resources, plans for dissemination, project
deadlines, and the subjective preferences of the
developer.




Oblectives

1. Describe the nature of protocol materials and
explain thelr role in the preparation of teachers
of exceplional children,

2. Select the number of concepts, length, type of
media, nature of adjunct materials, and degree of
staging for protocotl materiais on a suitable edu-
cational tople.

3. Specity examples and nonexampies to be used
in the protocol through an analysls of selected

©concenpts,

4, Using any one of the three procedures recom-

mended inthe chapter, produce protocol materials,

Chapter 10

Protocol materials

Protocol materlals are records of real or realistically
staged behaviors, Originally, protocols were nar«
rowly defined as unedited records of unrehearsed
behavior, Because producing such records is often
too wasteful and unpredictable to be relied upon,
current protocols are usually edited excerpts or -
scripted productions on audio or video tape, or film.
The purpose of a protocol Is to provide a raw-data -
base for exemplifying theoretical concepts, However,
protocols are not porirayals of model behaviors..
They are not accompanied by any interpretative
narration, What each teacher trainee se¢s in the
material depends upon the oonceptual ftamewoﬂ(

he bzings to it,

Protocols provide concrete referrents to varlous :
educationally relevant concepts. In this way, they
are superior to the traditional text-and-lecture -
approach to teaching concepts. The use of protocols -
also offers certain advantages over observations of

actual classrooms becaus¢ of fewer logistic and .
administrative problems and tighter control over the. .
types of behavlors recorded, On the negative side, .
the attempt to portray the realities of the classroom
may result In dull and uninspiring protocols. The
lack of strong story lines, outstanding performances,
and closure may make the viewers uncomfortable -
the first time they view a protocol. To an audience
accustomed to slick production, the apparent point-
lessness and blandness of a protocol can be very
dusquleting Sometimes protocols reflect the un-
conscious biases of the producer, despite his honest
efforts to be entirely neutral,

Although the guldelines for the design of training
materials overlap to some extent with the design of
protoco! materials, this chapter deals with issues
which are unique to the preparation of protocols.

Nature and number of concepts. In special edu-
cation, protocol materials usually deal with those
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- concepts that are both behavioral and interactional,
~Asking questions, counseling parents, providing

response feedback to retarded children, and behavior

management are a few examples. Within a selected

domaln, a protocol should portray no more than four

or five major concepts. These concepts can be anti-
thetical pairs of behaviors (e.g., accepting and re-
jecting) or sublevels of the same general concept
(e.g., low-level cognitive tasks: imitating, repeating,
‘observing, and describing). Parenthetically, it should
be noted that in the first example some problems

of authenticity may arise if the same teacher is used

to portray both behaviors.

Length of protocols. Our experience in field test-
ing a number of protocols with trainees suggests that
the ideal length is about 5-7 minutes. Because pro-

tocols do not have a story theme, a trainee’s attention
is not usually sustained nor is he always able to recall

some of the early segments, if the protocols are

longer. Larger domains of concepts can be effectively

portrayed in a series of short protocols in which
" primacy and recency effects are less likely to have
an impact on trainee responses to the materials.

Media setection. The protocol can be a printed
script, an audio tape, or a film. To record purely
auditory-verbal interactions (spoken words), audio
materials may suffice. However, since the ultimate
objective of protocol materials is to provide the
trainee with conceptual tools to interpret what is
happening in a classroom with all its rich distrac-

‘tions, an audio visual medium (video tape or film)
is strongly suggested Authenticity and realism are
very important in protocol materials, Unless the
video tape is of studio quality, the most effective
medium is color film,

Adjunct materials. Protocols may be used in a
number of different ways. At one extreme, they/are
left open-ended to be used at the discretion of the
trainer. At the other extreme, they are incorpofated

into a closely-knit system with volumes of paper-
and-pencil tralning materials.

Staging vs real life. Originally, protocols were
meant to be unrehearsed and unstaged events in the
classroom, Currently, however, according to Gliess-
man (1972, pp. 5-6), “Itisclear. ., that the original
conception of protocol materlal as an unedited
documentation of behavior was an imperfect one.
‘Critical’ behavlors do not always occur with suf-
ficient frequency or clarity in on-going situations to
be ‘captured’ by means of documentary techniques.
In one way or another, the developers of the pilot
materlals have found it necessary to assure the oc-
currence and to increase the salience of the behavior
exemplifying the concepts they have selected.”
Three different formats “to assure the oc< irrence
and to increase the salience of the behavior” are
described later in this chapter. An understanding of
these formats requires familiarity with concept
analysis (Chapter §).

Concepl analysis as the base for
preparing protocols

A number of instructional strategies (e.g., Markle
& Tiemann, 1971) are available for prescribing
examples and nonexamples for instructional ma-
terials, They are based on the analysis of a concept
into critical and irrelevant attributes. Successful
mastery of a concept requires that the trainees
generalize to the full range of examples of the inter-
actional behaviors and discriminate even very fine
nonexamples. To achieve these outcomes, a wide
variety of examples and close-in. nopexamples
should be portrayed in the protoco]s I

{

The list of Irrelevant attributes of a concept helps



to determine the range of examples to'be used. Ir- -
relevant attributes, by definition, are those by which
examples may vary without losing their membership
{n the concept category. Examples in a protocol
must reflect the total possible range of irrelevant
attributes. For example, one of the irrelevant attri-
butes of the concept physical aggression, which was
‘Identifled in the discussion of concept analysis
(Chapter 5), is the target of aggression. It does not
matter whether the child attacks another ¢hild, the -
teacher, or someons else, If all examples in the proto-
col deplct only aggressive acts against other children,
the teacher trainee may not be able to generalize this
concept to the instance in which a chitd attacks the
teacher, Table 10.1 illustrates how different examptes
- are generated from the set of irrelevant attributes
of the concept pupll physical aggression.

Ay
3
3
t
!
¥

Examples of varlations of

Irrelovant ;
attributes the irrelevant atiribules
Target of 1. Mary flgl;tlhg with John.
sl
spgression 2. Mary ﬂqhtlnq wlth the school nutse.
3. John flghtinq wilh hla foachor
4. Mark tighting wlth four other childrén.
Form of 1. Mary kicking someone else.
aggression PO o
99 2. John throwing & book at the teacher.
3. Mary biting the school nures's hand.
4. Mark punching and mmng @;h.'r..~ o
Vertal 1. John acroamlnq lnsultt wnue pulllno B

accompaniment Mary's hair, -

2. Bob sllentty tflp'plng Maik.

Retaliation 1. An unprovoked aggression.
2. “She hit me tirstl” '

Location 1. Afight in the classroom.
2. Afightin the playground.
3. Aggression in the cafeterle.

Table 10.1
Development nf examples from the list of Irrelevant attri-
butes of the concept physical aggression.
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Thelist of critical attributes helps us to specify non-
examples for portrayal in the protocol to strengthen
discrimination. Close-in nonexamples are behaviors
that lack orly one of the total set of critical attri-
butes. For example, one of the critical attributes of
the concept pupll physical aggression (in the special
sense of the term) is that it is an act of a pupil. By
eliminating this critical attribute and retaining all
others we come up with this nonexample:

Tom swears in the ¢lass. The teacher, Mr, Cooper, grabs

him by the shoulder and swats him, saying, "I'll teach
you never lo swear In this class againt”

Mr. Cooper’s behavior has all the other attributes of
physical aggression—it is off-task, interactional,
unfriendly, and physicel—but it is not a pupil's act
and, therefore, should not be classified as an ex-
ample of physical aggression. Through nonexamples
of this nature we strengthen the trainee's under-
standing of the boundaries of the concept. Table
10.2 illustrates the systematic use of critical attributes
to gienerate a set of nonexamples.

The next step in working out a prescription for
the protocol Is the sequencing of examples and
nonexamples for efficient instruction. The following
guidelines aze based upon a number of concept-
acquisition studies (Clark, 1971).

Begin with clear-cut positive examples of the
concept. For the protocol on pupil physical aggression
we may begin with an incident like this: |

The children are instructed to work on their Individual

assignments. Mark whispers to Mary, "You have an higly

face!” Mary jumps up, visibly infuriated, and starts

punching and kicking Mark. The teacher steps in and
separates them. ‘

All the critical attributes of ph s{cal aggression are
salient in this example; it clearj y involves a pupil
physically interacting with anoth‘:r with anger and
hustility. In this incident the critleal attributes are

* Critical Nonexamples generatled by ommission of
attribute the criticat attribute
Anactby a Tom swears in the class, The teacher, Mr.

puplt. Cocper, grabs him by hls shoulders and
swals him, saylng, "'1'li teach you never
to swear in this class again.”

Puplit is not The teacher is refereeing a wrestling
working onthe  maitch. Jim has his knée sticking in
task assigned by . John's stomach and trles to pin his
the teacher. shoulders to the mat.

-~

Pupif interacts  Susan takes a pair of scissors and starts
with some other cutting up her dress. She Is definitely
person. angry about something.

Mr. Cooper asks John, ‘'Who invented
the automobile?' John gets very angry
and shouts back, "'Who cares! You
alviays plck on me. t hate your gi'is!"

The iInteraction
is physical.

The Interaction
I8 Intentionally
uafriendly.

Mr. Cooper asks the pupils to work by
themsaelves on thelr tests. John tickles
the girl in tront of him,

Table 10.2
Devetopment of a set of nonexamples by omitting one
critical attribute at a time.



| intrinsically salient, We may also extrinslcally In-

" . crease the saliency by using suitable camera tech-

niques, For example, we can show a shot of the
assignment on the blackboard (t5 remind the viewer
that the fight is definitely off-task), add a close-up
of Mary’s face to deplct the anger and hostility, and
freeze the action at the moment Mary’s punch lands
on Mark’s stomach. We can have an instant replay
to emphasize all the critical attributes, Usually,
- however, we should be able to build saliency into
-the 2tions of the children without resorting to
_excessive photographic manipulation,
Continue with more examples In which the
critical attributes become gradually more subtle.
- From the wide range of examples we have developed
- from irrelevant attributes, we can now introduce
those which are not so clear-cut. This procedure
increases the range of behaviors to which the teacher

~ trainee tnust generalize.

Introduce nonexamples, We may now introduce
those close-in nonexamples prescribed from critical
attributes to ensure the traince’s ability to discrimi-
nate. To begin with, a nonexample may be presented
immediately following an example which matches it
in all respects except for the missing critical
attributes. !ere is an example of such & matched

pair:

Example ,

A sign on the chalkboard says: “Assignment: pages
32-38." Most of the children are at thelr desks working
on thelr assignment. Jim and John are fightirg on the
floor, Jim has his knee in John's stomach and I8 irying to
pin him down, grunting, ''You rat. Don't ever call ma a
moron agalin, or I'll knock your teeth in next time."

Nonexample

A 8ign at the gym door says, *'Practice match today.”
_The chiidren are In thelr gym oltfits and the teacher Is

referosing a wresiling match. Jin has hls knee on John's

stomach, and is trylng 1o pin his shoulders to the mat,

grunting, “Come on., . . let's see you get out of this one,”

Introduce a random set of examples and non-
examples, At this stage, tralnees are ready to face
more realistic and unplanned incidents in the
classroom. ' '

Alternative formats for preparing protocols

Format I Scripted protocols

All these specifications and the sequence for
different behaviors to be portrayed could be In-
corporated into a script for a classtoom drama. This
play could then be produced like any other play and
shot on film. A number of high-quatity protocols
have been produced in this manner. However, the
format has two major disadvantages: The time and -
resources needed for production are fairly high and
the final product frequently lacks authenticity unless
the acting is of professional quatity, -

Format 1I; Edlted excerpts

This format begins with a large pool of unstaged
protucols from an actual classroom. A hidden camera,
or a camera which turns itself on and off on a
random basis over a long period of time, may be
used to prevent the teachers and pupils from be-
coming inhibited or showing c.if, Once the pool of
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behaviors is obtained, it is analyzed carefully for
relevant segments. These segments are further
classified Into examples and nonexamples and
arranged in order of their saliency. The final version
of the protocol is prepared by splicing the segments
together according to the sequence indicated earlier.

A number of effective protocols have been pro-
duced in this format and they provide a wide variety
of realistic behaviors. With rapid switching from one
short segment to another, the teacher trainee’s
attention is maintained for a longer period of time.
However, these protocols {ack continuity and pre-
sent a disjointed appearance. Further, because of
the expense involved in shooting the original pool,
we arc limited to the use of video tape.

Format 111: Minimum structure simulations

Somewhere in between these two formats is the
in situ roleplay in which the general nature and
sequence of the conceptual referrents are guaranteed,
although specific details are unpredictable. Here arc
some guidelines for producing minimum structure
simulation protocols,

0 Based upon the concept-analysis specifications,
select a suitable situaticn in which behavioral ex-
amples are to be portrayed. Specify the type of
classroom, number of children, and content of the
lesson, ’

O Select a teacher and a set of pupils for a loosely-
structured roleplay. Explain the details of the lesson
to the teacher and specify the general class of
behaviors he 15 to exhibit, Within these constraints,
he is free to ““do his own thing.” Most of the children
are merely told to behave as if they were irf their own

classrooms. Some children recelve cue cards with

directions like these:
When the director holds up a card with the num-
ber 9, start pulling your neighbor’s hair. Do this

- gradually. If and when your teacher notices it and
talks to you, do exactly what you would do if you
were in your classroom,

0O Conduct some rehearsals to adapt the players to
microphones and cameras and to make sure everyone
knows his role, During these rehearsals make note

of any special talent pupils may have for portraying
roles in later segments.

O Shoot the protocol in short segments, Between
these segments give feedback and distribute new cue
cards, If unsuccessful in getting across some im-
portant behavior, try again in the next segment,

Suggestions for further reading

Babick, A. & Gliessman, D. Nature and systematio
use of protocol materials In teacher education.
Viewpolnts, 1970, 46, 129-138.

Hudgins, B. B. The portrayal of concepts: An issue in
the devetopment of protocol materials. In Ac-
quiring teaching competencles: Reporls and
studies, Report I. Bloomington, Ind.; National .
Center for the Development of Training Ma!erla!s
in Teacher Educa!lon, 1971.




Objectives

1. List the Important features and provide examples
of the resource management format.

2, Prepare an objectives outiine package for a
suitabie instructional toplic. This package should
include specific objectives arranged In sequence,
a criterion-referenced test based on the ob-
jectives, and a directive explaining the use of
the package.

3. Prepare a resource list on a suitable topic keyed
to instructional objectives. This package should
include specific objectives arranged in sequence,
textual and mediated resource materials related
to each objective, a criterion-referenced test
based on the objectives, and a directive explain-
ing the use of the resource list.

4, Prepare afield-training package on a suitable
instructional topic. This package should include
lists of human and institutional resources and
criterion assignments in addition to the materials
found in the preceding format.

Chapter 11
Resource-management formats

Resource-management formats systematically struc-
ture the use of existing teacher-training materials.
As in the development of any other instructional
materials, the trainer begins by defining instructional
requirements,

We have identified three resource-management
formats: objectives outline, resource list, and field
training, In the first, only objectives and criterion
tests are given to the trainees. What happens in be-
tween is left to the ingenuity of the trainees. In the
second, the resource list format, the trainee is pro-
vided with an additional annotated list of resource
materials. More clues to and contact with human
and institutional resources are provided for the
trainee in the competency-based field-training format,

These three resource-management formats are
compared in Table 11.1, Later, each format is
described in detail and one or more examples from
the training of teachers of exceptional children are
provided. Step-by-step procedures and useful refer-
ences for the design of instructional structures in
each format are also given.

1. Objectives outiine ;

Based on the assumption expressed by Mager
(1962), “If you give each learner a copy of your
objectives, you may not have to do much else,” this
format is best suited for those units in which alterna-
tive resource materials are available, and for in-
service training situations in which there is no great
time pressure. The developer may begin with this
format and gradually move into more sophisticated
versions, such as those described in a later sec:ion
of this chapter.



Format

Items included in format

Instructional resources

1. Objectives outline

Behavioral objec¢. rranged
in a hierarchy.

Criterion tests and assignments,

Left to the teacher trainee's Ingenuity,

2. Resource list

Behavloral objectives.

Resource lists keyed to the objectives.

Criterion tests and assignments.

Textbooks, articles and research reports.
Mediated resource materials (films, etc.).
Supptemerary handouts,

3. Field training

Behavloral objectives.

List of resource materials and
resource persons.

Field-placoment tasks.
Criterion tests ang assignments.

Pertormance tests.

Existing textual and mediated resources.
Professionals and experts in the tisld.

Table 11.1.

Resource-manageinent formats for training

teachers of exceptional chitdren,

An example of the objectives outline format

On the first day of a course, teacher trainees are
given the directive shown in Figure 11.1. Anytime
before the end of the course, they take the criterion

test, which is just a reproduction of the objectives,




Alternative administrative structures 1o help
handicapped children

Handicapped children may be served through a variety
of administrative structures. Each of these has its own
strengthy snd weaknesses, As a prospective teacher of
the handicapped, itis essantial that you are famillar with
these administrative structures.

Given below dre a set of behavioral objectives. You are
tequired to attain all of them before the end of this
semester. information needed to masier these objectives
is avaitable from a number of different textbooks and
pamphiets in the Special Education Reading Room.

This I8 just one of the many requirements of this course.
Scheduie your time suitably. Any time you are confident
that you have attalned all the objectives, check with your
Instructor. He will 9ive You a criterion test which is solely
based on these objectives.

Objeclives

1. Briefly describe the essential characteristics of each
of these educational structures from the point of view of
handicapped children:

€ducational mainsiream
Integrated specisl class
Adjusted regular class
Informal classrooms

Your description should include the rationale for the
structure, its strengths and weaknesses, and physical
characteristics. You shouid be able to provide the de-
scriptions without any references.

2. Describe a resource room and explain its refationship
to & reQuiar classroom.

3. Compare and contrast these four types of teachers:

Itinerant teacher
Resource teacher
Consulting teacher
Remedial teacher

Your response should take into account the roles, areas
of expertise, and training of each type of teacher.

Figure 11.1
A sample Instructional handout illustrating the
objectives outline format.

Q PN

ERIC

B A .70 provided by ERIC

Guidellnes for the design of objectives outlines -

‘0 Conduct a task analysis andfor concepi analysis

as described in Chapters 4 and 5.

{3 Derive objectives and state them in specific be-
havioral terms. Include appropriate range, con-
dition; standards, and time limit for the per-
formance of cach objective. A statement of rationale
indicating the relevance of each objective to the
teacher of exceptional children may also be included.

[ Rewrite the objectives in language meaningful
to teacher trainces.

0O Arrange the objectives in the logical sequence
suggested by the task analysis.

{0 Have other teacher trainees rate each objective
on necessity, relevance, and importance. Revise
suitably.

O Have teacher trainees arrange the objectives in
a hicrarchical order. Revise the task analysis suitably.

[ Try out the objectives on a few teacher trainees
to determine clarity, Rewrite the objectives on the
basis of their reactions and suggestions.

3 Construct a criterion-referenced test based on
the objectives. l
ing

O Prepare a handout to teacher trainces explai
what is expected of them and suggesting a schedule.
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{1. Resource lists

This format is an extension of the objectives out-
line format. In addition to the set of objectives, the
teacher trainee is provided with a ceded list of re-
source materials to help him attain these objectives.
This format is suitable for tonger instructional seg-
ments and for entire courses as well,

Examples of the resource list format <.

Two examples of the type of information sup-
plied to the trainee follow. Each example is just
one section of a longer unit with other sections
arranged in a sequential order.

{

Punishment and threat In the classroom
Objectives

1. Given 20 episodes of teacher control from a class for
emotionally disturbed, you will ctassify them according
to whether punishment or thréat was used.

2. Glve acceptable definitions of punishment and threat
a8 teacher controtl techniques without using any references.

3. Discriminate between punishment and threat and
give examples of each.

4. Explain the relation batween punishment and selt-
asteem,

5. List specific categories of deviant behaviors which
are more amenable lo punishment and {hreat than other
control techniques.

8. Llist precautions to be observed by the teacher in using
punishment as a control technique,

Reading list

Ausubel, D, A new look at classroom discip'ine. Ph Delta
Kappan, 1961, 43, 25-30.

Clarizio, H. F. Toward positive classroom discipline. N.Y.:
Wiley, 1870.

Homme, L. £. What behaviorai engireering is. in N. G.
Haring & A. H. Hayden (eds.}, The Improvement of
ir?‘lru:;lon. Seattle: Speclal Child Publication, 1972,

-169,

Long, N. J., & Newman, R, G. Managing surface behavior
of children in school. in N. J. Long, W. C. Morse, &
R. G. Newman {eds.), Confiict in the classroom. Bal-
mont: Wadsworth, 1871, 442-452,

Redl, F. When we deai with children: Selected writings.
© N.Y.: The Free Press, 1966, 251-303.

Red|, F. The concept of punishmenl. (n N.J. Long, W. C,
Morse, & R. G. Newman (8ds.), Conllict in the class-
room (2nd ed.). Balmont: Wadsworth, 1971, 434-441.

Vernon, W. M. Motlvating children, N.Y.: Qoll. Rinehart,
& Winston, 1972, 19-28 and 47-51. .

A sample resource list from a unit on behavior-
management techniques.

El{fC‘ }I90

Aruitoxt provided by Eic:



Objective

List tests which can be used to assess the need for
special education placement and Indicate their appro-
riateness for children of fow socloeconomio status. The
ﬁﬂ should contain tests which are useful in the identi-
. tication and evaluation of learning disorders and should
include atleast one intelligence, perceptual, reading

ness, and social competence test

Resource mdterials

Buros, O. K. {(Ed.) The sevenih mental messurements
yoardook. Highland Park, N. J.: Gryphon, 1972,

Frierson, E. C., & Barbe, W. B, (Eds.) Educating children
with lesrning disabllities. N.Y.: Apspleton Century, 1967
{Sectlon i1, Diagnosing learning disorders).

Gearheart, 8. R., & Willénberg, €. P. Application of pupl!
sssesament information for the special education
teacher. Denver: Love, 1970,

Robinson, H. 8., & Robinson, N, M. The mentally retarded
child: A psychological approach. N.Y.: McGraw Hill,
1065 (Part 5, Psychodiagnosls).

achlevement, diagnostic 1anguage, scruening and readl- -

A sample resource list from a unit on speclal education
placement

Guldellnes for the design of resource lists
keyed to Instructlona) objectives

In addition to completing the steps listed for the
development of a hierarchy of objectives (in the
guidelines for the design of objectives outlines),
perform the following tasks:

O Collect all available materials in the subject-
matter area. In addition to using familiar materials,
ask colleagues for their suggestions. Ask trainees
who have previously taken the course for their
opinions of different texts, Publishers' catalogs are
also usefu! in this step.

O Do not limit resource list to textbooks. Locate
current articles in popular and professional journals.
A CEC/ERIC search will be helpful.

{) Do not limit resource list to printed materials.
Some useful mediated resources are available. The
media guides listed at the end of Chapter 2 will be
helpful.

0 Obtain copies of text and resource materials.
Select the most promising set, go through each
carefully, and find specific references to your ob-
jectives. The more specific the references (page
number rather than the chapter) the more useful
the list becomes.

0 If some objective is not covered by any available
malerial, prepare your own handout.

O Prepare handouts for teacher trainees listing the
objectives and specifying alternative resources. In-
dicate a rating of ecach resource using some con-
venient coding,
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O Update the lists by reviewing and adding addi-
tional Instructional resources, Collect student feed-
back on the strengths and weaknesses of each re-
source throughout the course. By considering these
reactions, decide to drop any material which is
seldom used or extremely unpopular, or change
the ratings of different resources.

ill. Fleld training

In addition to textual and mediated resources, a
Aumber of human resources are available for train-
ing teachers of exceptional children. Professors,
classroom teachers, supervisors, school psycholo-
gists, special education directors, curriculum co-
ordinators, and the children themselves have much
to offer to the training of teachers. The field train-
ing format will be found especially suitable during
the final stages of academic preparation or the in-
itial stages of work in a real classroom.

Providing the teacher trainees with sets of ob-
jectives, indicating where various resource people
are avallable, and setting up a procedural sysiem

for interviewing them, constitute an effective train-

ing package. An excellent example of this format,
in conjunction with the reading list format, is seen
in Korba, Cawley, and Pappanikou (1972), Special
Education Placement: A Decision System Module.

. Behayioral Objective Number 15 and the criterion

assignment from this material are shown in the next
column. :

Steps in the design of such a competency-based
fleld training package are similar to the steps listed
for the earlier formats. The additional step consists

of locating and listing appropriate human resources.

Behavioral objoelm number 18

As & result of tasks 18.01 through 18.04 you will develop
a system for handling complaints within an elementary
school. Criterion will bs met by having an a¢ting princlgul
agree In writing that the system you develop could worl

In his schoot,

Task 15.01

In & discussion with a principal, outline In wrltlnq the
system he uses to handle complaints in his school,

Task 15.02
Repeat task 15.01 in a second school.
Task 15.03

Ask a professor in educational administration to recom-
mend threa reterences on the toplo. Record the refer-
ences and read the materiaf,

Task 15.04

Develop your system and present it {0 a practicing prin-
clpal along with the attalinment form corresponding 10
Objective 15.

A sample compatency-based field-training segment
(Korba, Cawley, & Pappanikou, 1972),

Attainment of hehavioral objective number 18

{name of student)
has outlined a system for handling complaints that sooms
workable within my school (this does not impty that |
will adopt the system).

Signature '

(Principal)
School

-
Date

Turn this sheet in 10 your instructor/discussion Ioadef
and begin working on Bohavloral Objective Number 18

Assignment sheet from a field- lralnlng unit {Korba,
Cawley, & Pappanlkou. 1972).




Ob]oétlvés

Y

Give examples of the mastery-{earning formal
and list the common elements of instructional
materials using this format.

Prepare an adjunct program to accompany a
chapter or a text. Design a system for the tralnee
to test himself and obtain feedback.

Design a module In the repeated testing format.
Design a course using the personalized system
of instruction method. This design should in-
clude the strategy for running the system, pro-
cedures for recruiting and training proctors,
guidelines for taking tests, and policies for
assigning final grades. Also, write suitable man-
uals for trainees and proctors.

Chapter 12
Mastery-learning formats

The common element in the three types of mastery-
learning which are discussed is formative evaluation
through repeated testing, as expounded by Bloom
and his associates (1971). In these formats, the
trainee goes through the following procedures:

1
2
3

Learning from a varlety of instructional materials.

Taking a criterion-referenced test.

Obtaining immediate feedback on the objectives

he has not yet attained to the required criteria.

4. Studying again the original instructional materials
or new ones, if available.

5. Taking the same test (or an equivalent version).

6. Repeating this process as often as necessary until

specified criteria are attained.

The three mastery-learning formats are com-
pared with each other in the following. Each format
is then described, and step-by-step procedures are
provided for the design of instruction,

I. Adjunct programing

Adjunct programing provides many of the ad-
vantages of programed instruction but requires less
development time. This format evolved out of Pres-
sey's (1927) studies with a machine which taught
and tested the learner. Adjunct programing permits
the incorporation into the test feedback process of
references to pertinent textual materials, 1t is es-
pecially useful when the instructional task involves
large amounts of factual information.
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*

Formal . Initial Instruction

Test

Faedback

Textbook chapter
or a handout

Adjunct programming

Seit-scorable
objective test

Student scores his own test,
usually with the help of some
mechanical ald {e.g.. a punch-
board). Scoring key provides
references for remedial review.

Alternative instructional
resources keyed to
behaviora: objectives

Repeated testing

flepeatable versions

of objective criterion-

referenced test

Instructor scores tes\, provides
feadbach and prescribes
remedial instruction.

Textbooks and aiternative
resources, peer tutoring

Personalized system
of instruction

Criterion-referenced

tosts and oral Interviews
administered by advanced

teacher traineos

Feedback from an advancyd
teacher tralnee who
administers tests

and interviews.

Figure 12.1
Mastery learning tormats.

"An example of adjunct programing

In the following example, a few sample items
from an adjunct program which accompanies the
Administrative Guide and Handbook for Special
Education (Texas Education Agency, 1971) are
shown. It is used for the inservice training of ad-
ministrative personnel. The trainee uses the Guide
for initial instruction and tests himself on objective
items similar to those shown in the example. Along
with the test, he is also provided with a small punch-
board device that consists of 80 sets of perfora-
tions, 4 to a set and numbcred 1 through 80, cor-
resgonding to the item numbers, on which he

punches his answers. If he is right, the pencil point
goes through the paper; if not, it stops at a backing
sheet and the trainee must make another choice. He
continues in this manner until he has punched the
correct choice for all items. In the end, he is left
with a record of his errors; if they exceed 15 he is
advised to reread the sections of the Guide corre-
sponding to the questions he missed. (The numbers
below each item number on the test ar¢ the page
and section references.) The trainee may retake the
test to check his mastery. The gunchboard can easily
be adjusted to give different patterns of correct re-
sponse positions, and any number of rearranged
versions of the test can be created.



14,
(2s12.0)

18,
(19/2.6)

18,
(14/2.5)

17,
{85/5.1}

18,
(9/2.4)

Inservice training for special educationel

personnel In the better utilization of in-

structional media Is one of the services

provided by

a) loce’ sthool boards,

b) Specil Education Instructional Materials
Services.

c) Department of Audiovisual Instruction.

d) Reygional Educatiorial Service Centers.

The primary purpose of the special educa-

tion visiting teacher is to provide

a) leadership for Instructional improvement
of exceplionat children through working
with teachers and other school pet-
sonnel.

b) essistance to the appraisai team and aid
in designing suitable instructional tech-
niques and strategies.

c) informetion relative to the mental ablitity
and behavicrel characteristics of ex-
ceptional children.

d) liaison betwean the school, home, and
community.

The coordination component of diagnosis

a) appralses the psychomotor coordination
of the child.

b) deterraines the child's generat |evel of
educational ability.

€) evaluates the child In his home environ-

ment.
d) coordinetes information from appraisal
specialists and ciassroom teachers.

Allocations to Rehabititation Districts for
Handicapped Persons ate financed

8) entirely by the Federat government.
b) entirely by the state.

c) entirely by the local school districts.
d) none of the abuve.

A chitd who has a deficlt in all learning
processes between 2 and 3 standard
deviation units below the mean of the gen-
eratl poputation is

a) auditorlally handicgpped.

b) minimally brain damaged.

c) emotionally disturbed.

d) educable mentaily reterded.

A sample page of test items from an adjunct program lo
accompany Texas Education Agency's (1971) Administra-
tive Guide and Handbook for Spec¢ial Education.

 ERIC
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Guidelines for the design of adjunct programs

{3 Analyze the contents of the chapter or the hand-
out and identify important points to be emphasized.

[ Write a series of multiple choice or true-false
test items covering the essential content.

(O Select an automatic scoring device. Use any de-
vice that will keep the correct choices unobtrusive
until the teacher trainee makes a response, and then
provide immediate feedback on whether the choice
is correct or not. In additien to the punchboard pre-
viously described, a number of other automatic
scoring devices are available, such as the following:

Tabsheets. The answer sheet has little tabs for
cach choice. The trainee removes the tab that cor-
responds to his choice to reveal the feedback.

Chemical cards. The box for the correct choice is
printed with an invisible chemical. The traince uses
a special pen; the ink changes color if and only if
he marks the correct choice.

Concealed-image response sheets. These use reg-
ular spirit masters. Marking the choice boxes with
a special pen reveals the feedback message.

Teaching machines. Various inexpensive devices
in which lights flash, buzzers sound, or bells ring
when the correct choice slot is touched with a stylus.

With some of these devices (¢.g., tabsheets and
conccaled-image responss sheets) it is possible to
provide page references for remedial instruction for
all incorrect choices.

O Arrange the alternatives to each test item ran-
domly, but make sure that the position of the cor-
rect choice corresponds to the answer pattern se-
lected for the device. Failure to check this simple
factor could be disastrous.
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Full Tt Provided by ERIC.

O Prepare a set of instructions on the use of the
adjunct program. Stress the need for carefully read-
ing the text, and explain the procedure for taking
the test and obtaining feedback. Instructions should
also indicate standards for acceptable performance
(c.g., a90% score) and explain the selective re-
view and retest procedure if these standards are

not met.

OO Try out the adjunct program on a few teacher
trainees, collect their response sheets (anonymous-
ly, if necessary), and conduct an item analysis.
ldentify ambiguous items in the test and rewrite
them suitably.

An analysis may also reveal some items which
are missed by trainees, not because of ambiguous
wording, but because of insufficient coverage of the
topic in the text. {n this case, prepare supplemen-
tary instructional materials.

il. Repeated festing

This format is a combination of adjunct pro-
graming and the objectives-based resource list
formats.

‘An example of repeated testing

Here is a description of a course in statistics re-
quired of special education students, ard illustrated
in the following flow chart, Figure 12.2. The stu-
dent begins by taking an entry test. if he lacks the
prerequisite arithmetic and algebraic competencies,
he is asked to work on remedial materials and then
to take the entry test again. Whenever he passes
this test he is given a course manual that contains

ERIC

the specific behavioral objectives for various units,
along with lists of suitable instructional materials
keyed to these objectives. After working through the
appropriate instructional materials, the teacher
trainee takes a self-test and scores it himself. Both
the test and the scoring key are also given in his
manual. If he is not satisfied with his performance,
he returns to his instructional materiais or selects
new ones and restudies the unit, paying special at-
tention to those objectives he missed earlier, When-
ever the teacher trainee feels that he has mastered
the objectives for the unit, he reports to a testing
center and takes the criterion test based on the same
set of objectives. If he does not reach the criterion
level (usually 90% or more) in this test, he is re-
quired to restudy the wi.'t and take another parallel
form of the test. If he fails the test for the third time,
he meets a faculty member for a diagnostic inter-
view. Any time he passes the criterion test, the
teacher trainee proceeds to the next unit using the
same procedure. After passing all criterion tests for
the course, he receives his grade.

Design of materlals for repeated testing

Most of the steps have bect aiscussed earlier. For
details of designing parallel forms of criterion tests,
see Chapter 7. For information on locating and
collecting various resource materials, refer to the
discussion of guidelines for the design of resource
lists keyed to instructional objectives in Chapter
10. One additional step is required: preparation of
a course manual for the student-teachers.
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Figure 12.2
Flowchart illustrating mastery-learning
through repeatod testing format.
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lil. Personailized system of instruction

The main feature of this format is the use of ad-
vanced teacher trainees, that is, those who have
successfully completed the unit, as student proctors
for repeated testing, immediate scoring, and feed-
back. As in the previous format, the teacher trainee
studies each unit on his own. Whenever he is ready
for the unit test, he finds a student proctor to test
him.

An example of persoralized instruction (P.].)

Ferster and Perrot’s (1968) text Behavior prin-
ciples is a fine example of the P.1. format. Each
unit begins with a study guide containing a preview,
rationale, list of technical terms, and an outline,
and is followed by textual materials divided i5:0
logical parts. Each part concludes with a sug-
gested set of interview questions. Testing is done
in a one-to-one interview situation. Proctors are in-
structed to probe the trainecs carefully for evidence
of total mastery of all objectives. After being suc-
cessfully interviewed on a unit, the teacher trainee
proceeds to the next one and becomes gualified to
interview and pass other trainees.

Most current versions of Personalized System of
Instruction (PSI) replace interviews with more
formal paper-and-pencil tesiing. They also utilize

a variety of existing {ests anit instructional materials.

A samplc unit from Born (1970a) foilows:

El{lC‘;s

Aruitoxt provided by Eic:

Unit 3
Methods of controlling behavior:
Il. Decreasing the strength of bahavicr

Your reading assignment for this unit:
a. pp. 25-63 The Analysis of Human Operant Buhavior
b. pp. 28-38 Analysis of Behavior

Your study questions for this unit are as follows:

1. What Is réspondent extinction? in the description of
the case of Peter on page 25, the end of the first
paragraph states that the bunny was removed atter
Peter ™, .. once more bursi .nto tears...." ifone is
trylng to etiminate crylng In the presence of the
rabbit, why might this not be a good Idea? (Hint: Is
crylng a respondent or &1 opsrant?)

2. How does operant extinction resemble respondent
extinction? What are some of the diflersences between
extinction of apyroach behavlor and extinction of
avoidance behavior?

3. What is sat/ation? Hcw has satiation been used to
modity etfectively Instances of "'misbehavior” in psy-
chiatric patients?

4. What are the three major complications involved in
the use of punishment as a technique tor controlling
behavior?

5. Specifically, what is punizhment? How is punishment
like reinforcement training? How is it different?

8. Cite two obvious reasons why most of the research
on the effects of response suppression has been done
with animals other than humans.

7. What is the eftect of miid shock intensity on resgond-
ing develoned under V| schedules? What is the effect
of intense shock? What usually happens to the rate
of operant résponding following the withdrawal of
punishment?

8. What are the effects of frequency of pun/shment and
motivational level on the rate of responding?

Sample materials from a study-guide; Instructor manual
for development of a personalized instruction course,
D. G. Born, 1970. Reprinted by permission.
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Guidelines for the design of personalized
system of instruction

The initial steps of task analysis, deriving objec-
tives, arranging them into units, locating different
instructional materials, and keying them to the ob-
jectives have been discussed carlier. Here are some
additional steps:

{3 Devise a strategy for running the systen. It
should include procedures for recruiting, testing,
and reinforcing proctors, guidelines for taking tests
and retaking them, and policies for obtaining a final
grade. it is essential to come up with a ptan that
can be transferred to other teacher-training institu-
tions if the system is to receive wids dissemination.

O Write a manual for the teacher traince. The in-
troductery section should describe the policies and
procedures for the course. Specific study guides for
cach unit should include objectives, reading lists and
other instructional materials, a brief outline of the
unit, supplementary readings, and a set of study .
questions.

0O Write a manual for proctors. The following ex-
ample shows the table of contents from Born'’s
(1970b) Proctor Manual indicating the different
topics to be discussed.

5

TABLE OF CONTENTS

1. EVALUATING EXAMINATION PERFORMANCE
A. Greeting the Student ....................
B. Teach, Don't Lecture ....................
C. Initial Testing .....................coh.
D. Conditionat Pass .......................
E. Minor Mistakes .........................
F

V. PROBLEM STUDENTS ......................
A Cheating ..............cccv i,
B. Procrastinators ................. ...,
C. PoorStudents ..........................
IE) Foreign Students .......................

Belligerent Students . ....................
VI. COURSE WITHDRAWALS ...................

Vii. REPORTING INFORMATION ABCUT
YOUR STUDENTS .........c.covivviinn...

Vill. PREPARING FOR PROCTOR MEETINGS ......
IX. CONCLUDING REMARKS ...................

APPENDGICES ...........ccciiiviiiiinnenns,
A. Testing Guidelines, Procedures, and Record
BookS ... ..
8. Weekly Report of Student Progress ........
C. Instructor Duties: Monitoring Proctor
Behavior ................ i

Table of contents from Proctor Manual (Born, D. C.,
1970) indicating range of topics discussed. Reprinted by
permission.
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Selected bibliograph
on mastery-learning formats

Adjunct programing

- Pressey, S. L. Development and appralsal of de-
vices providing Immediate automatic scoring of
objective tests and concomitant self Instruction.
In A. A, Lumsdaine and R. Glaser (Eds.) Teach-
Ing machines and programed learning: A source
book. Washington, D. C.;: DAVI/NEA, 1960. (This
sourcebook also contains other interesting ar-
ticles on adjunct programing.)

Scoring devices

Instruction manual for the Rapid-Rater. Syosset,
N. Y.: Research Media, Inc. 1964.

Manual of concealed Image response techniques.
Mount Vernon, N. Y.: Eifective Learning Inc.,
1972.

Repeated testing

Bioom, B. S., Hastings, J. T., & Mandaus, G. F.
Handbook of formative and summative evalua-
tion of student learning. N. Y.: KcGraw-Hill,
1971. (Read especlally Chapter 3 on learning
for mastery and Chapter 6 on formative evalu-
ation.)

Okey, J., & Ciesla, J. Teaching for mastery. Bloom-
ington, Ind.: National Center for the Develop-
ment of Training Materials in Teacher Educa-
tion, Indiana University, 1972.

Personalized Instruction

Personalized system of Instruction: An altesnative.
Film, 16mm, black and white, 132 minutes.
Lincoln, Neb.: University of Nabraska Instruc-
tional Media Center, 1972,

Born, D. G. Instructor manual for development of
a personalized instruction course. Salt Lake City,
Utah: University of Utah, Center to tmprove
Learning and Instruction, 1970.

An excellent set of practical guidelines on the
design of personalized systems of instruction.
Ferster, C. B., & Perrot, M. C. Behavlor principles.

N. Y.: Appleton-Century-Crofts, 1968.
A textbook based on the personalized instruc-
* tion format,

Born, D. G. Proctor manual. Salt Lake City, Utah:
University of Utah, Center lo Improve Learning
and Instruction, 1970,

A good example of a proctor's manual.



Objectives

1. Give examples of the selt-instructional print
format and list their common teatures.

2. Prepare a handout on a suitable instructional
topic using appropriate instructional design
features. ‘

3. Prepare different types of information maps re-
lated to a suitable instructional topic.

4, Develtop a programed instructional module on
a suilable Instructional topic.

Chapter 13
Self-instructional print iormats

The three formats described in this chapter consist
of printed materials designed for use by individual
teacher trainees. The major difference among the
formats is in the amount of control exerted over the
trainee’s study behavior. The first format is the tra-
ditional textbook, which continues to be one of the
most effective and flexible instructional formats,
but which does not exert too much control over the
reader’s behavior. The second format, instructional
mapping, is still evolving as a technique for effi-
cient organization of instructional information for
both initial learning and quick reference. It uses a
tightly structured format but allows the teacher
trainee considerable freedom. The third format,
programed instruction, requires active involvement
of the teacher traince and controls the sequence and
the method by which he learns.

I. Textbooks and directives

In spite of its obvious limitations, the textbook
can be considerably improved through the appli-
cation of systematic instructional-development proc-
esses. Although few readers may be planning to
write an entire text in the near future, the same ap-
proaches are useful for preparing directives.

One of the major student complaints about text-
books is their lack of relevance to classroom prob-
lems. Texts could be made more relevant if they
began with analyses of the teacher's tasks and the
concepts related to the teaching of exceptional
children. A number of effective elemefits from other
instructional formats ¢ \n be adapted for use with
textbooks ind directives. For example} each chap-
ter of the text could begin with a set of ‘objectives
and end with criterion-referenced test duestions.
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The instructor’s guide to the textbook could suggest
various innovative management formats. Texts are
easily adaptable for use with personalized systems
of instruction and mastery-learning formats.

Textbook writers, by reputation, are verbose and
formal, perhaps because the skill and innovation
required to write a succinct text in the target-trainee’s
language are not easy to acquire. Fortunately, most
current textbook authors are discarding the tradi-
tional approach and talking directly to the teacher
trainees. Textbooks and directives can also be made
more efficient through the use of a number of leam-
ing aids: charts and tables, summaries, expanded
tables of contents, headings and subheadings, typo-
graphical cues, iltustrations with explicit captions,
references and bibliographies, glossaries, and
indexes.

Textbooks and directives should be tried out and
revised just as any other instructional material. A
teacher trainer may start with a series of directives
for his course and request the trainees to make com-
ments and suggestions on their copies and then to
exchange them for clean ones at the end of the
semester. After suitable revisions, the new version
can be tried cut on the next class. When trainee
feedback becomes consistently positive, the materials
can be assembled as a textbook for final publication.
Some useful guidelines on textbook publication and
effective writings are listed in the selected biblio-
graphy at the end of this chapter.

I, Information mapping

Information mapping is a new and still-evolving
format for the design of printed instructional ma-
terials, It is especially applicable to the preparation
of teacher-training handovts in special education.
In this technique, units of instructional content are
classified into concepts, structures, processes, pro-
cedures, classifications, facts, or proofs. Each type
of content has a standardized presentation format
called a map. A map is made up of différent units
called blocks. The following example of & concept
map includes the name of the concept, an introduc-
tion, three examples, a definition, two nonexamples,
a notation, and related map blocks. A procedure
map, to give another example, has the name of the
procedure, procedure table, flowchart, occasion for
starting, when to stop, decision table, checklist, and
worksheet blocks. Rules for writing the blocks and
assembling them into maps are based on principles
of instructional design and learning theory. Single
maps may be used as directives. For larger sections,
the maps are assembled into units and the units into
courses. Other unique features of the information-
mapping format include marginal labels, uniformity
of headings und subheadings, local indexes in each
map, and feedback questions.



Full Tt Provided by ERIC.

introduction Now that we understand the nature of a concept, wg are ready {0 deal with those
cognitive demands which require the learner to relate two concepts.
Example one Teacher: Meredith, what is the difference between a square and a rectangle?
: Example two Teacher: Lynn, could you tell me how a square and a rectangle are alike? -

Example three

Teacher: Yo tind the area of a square all we do Is to take the length of a side and
multiply it by itself. Karin, what Is the area of a square whose side
is 10 leet long?

Delinition

An applying-comparing cognitive demand Involves rules an¥f concepts. It may take
any one of these forms:

e comparing different concepts

e contrasting different concepts

¢ oxplanation of how rules apply to concepts

o application of a rule

Nonexample

Teacher: Renie, could you tell me the difference between this botile and the one on
the table?
This is not an applying-comparing demand since actual objects (not
concepts) are being compared.

Nonexample two

Teacher: If you were trapped in the middle of a tropical forest, what would you do,
Mike?
This goes beyond direct application of a single rule but rather is a whole
problem-solving situation.

Notation

in the Individual Cognitive Demand Schedule, applying comparing demands are
coded as AC.

Related maps

The following related maps deal with other categories which involve concepts
andfor rules:

defining-classitying, 32

interring, 58

probiem solving, 64

An example of a concept map, based on Lynch
and Ames (1971), Individual cognitive demand schedule.
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Guidelines for the design of infonnatlon-
mapped materials

An outline for designing information maps fol-
lows. More detaited procedures can be found in
Horn, Nicol, Raxar, and Kleinman (1971).

O Divide the lesson content into different units.
Classify the type of information for each unit into
one of the seven categories of information maps.

0 Write suitable information maps for cach unit.
Use graphic aids (tree diagrams, comparison and
contrast tables, summary tables, prerequisite charts)
1o present the information with maximum clarity.

[J Arrange information maps into a vnit. Interre-
late them through cross references.

O Design suitable fredback questions and place
them in appropriate locations. .

13, Programed Instruction

Some educators have written off programed in-
struction as a viable instructional forniat at the level
of teacher training; others are excitedly reinventing
it. Programed instruction has come a long way from
small-step frames and zebra-striped books and it
has an important role in the training of special edn-
cation teachers. It is especially suited for instruc-
tion in fundamental skills and knowledge. Ho.ever,
exclusive use of programed instruction over long
periods of time is not recommended.

Examples

The succeeding examples are pages from two
different programed instruction manuals. The teach-
er-trainee goes through various frames of the pro-
gram that present segments of information. Each
frame also poses a question and requires the learner
to respond actively to it. Only after making his re-
sponse does the teacher trainee look at the correct
response given in the program. Later frames pre-
sent additional new information, relate it to the in-
formation previously learned, and lead the trainee
toward the mastery of all objectives.

This type of programed instructional material is
generally labeled “linear.” 1n another type called
“branching,” the teacher trainee is referred to dif-
ferent frames, depending upon his choice of answer
to the question in each frame. In the new frame,
following a correct choice, he is complimented and
presented with the next piece of information and a
new question. Following an incorrect choice, he is
sent to a remedial frame that explains his error and
then back to the original frame for another try at
answering the question.
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A sample page from a sell-Instructional program; Harless,
J. H., and Lineberry, C.S.Turning kids on and off (1971),
Reprinted by permission.

A sample page from a programed manual, Modifying
classroom behavlor, Buckley, N. K., and Walker, H. M.,
1970. Reprinted by permission.

Part 1lI: Contingency management, a motivationat
system
As you drive through the community on your way home
after school, or on a Saturday morning, you observe
your students engaged in a varlety of leisure-time ac-
tivities. Some are playing ball 6n the corner lot, some
are bicycting. a group has gathered in front of the ice

- cream shop to tatk, another group is busy working on
their cars at the gas station. Others are to be found
working part-time jobs, reading comic books in the drug
store, or ""just hanging around.” What accounts for dif-
ferent students engaging in varying leisure-time activities?

1. Kids are easily bored and mova from one aclivity
to another. 3

2. The activities described are a! enjoyable to kids. [}

3. When given a cholce, kids would rather do some
things than others. 9]

The point is 50 obvious that you probably never bothered
to recognize it. Given a choice, kids would rather do
some things than others. No. 1 18 true, ag we shall see;
their preference in activities changes. No. 2 is inaccurate
because it rules out individual preference. The boys
working on their cars may consider the baseball game
on the corner 1ot distinctly unpleasant, and vice versa.

So what?

Let's tocus on one student. It's midmorning, Saturday,
and as you drive to the shopping center, you notice Jeft
hard at work mowing the lawn. Select the hypothesis
that you think best accounts for Jell's behavior.

1. Je!t is mowing the lawn because he enjoys it. 8]
2. Jeoff is mowing the lawn because he is bored. 1

3. Jeff is mowing the lawn because his father told him
it he did, he could use the car for his date that
night. 9]

While some boys probably do enjoy Jawn-mowing on
Salurday morning, they probably represent a minority.

it Jeft were bored, he would probably seek an environ-
ment where activities more in line with his preference
were gvailable. No. 3 is the most logical of the hypotheses
presented. If Jeff mows the lawn, then he may use the

car for his date that night.

That's Contingency Management

Research studies by Eysenck
(1952, 1660) and Levitt {1857,
1963) have shown thal traditional
methods of psychotherapy are no
more effective than the passage
o! in producing
behavior .

Behavio? change Is defined as an
observadle alteration in overt
behavior. A shift in a child's emo-
tional state {would, would not)
be defined as behavior change.

Behavior change is not represented
in the example (in #2) above
because there was a shift in the

child’s — . state which
(is, is not) an obscevable change

in___.____ behavior.

Research studies have demon-
strated that while internal teeling
stales exercise control over some
human activities, they are not

. predictors of
changes in overt behavior.

Conversely, research has shown
that environmental events such as
reinforcing and aversive stimuli
exercise powerfuy
over overt behavior,

Time
change

wou'ld not

emotional
is not
over

effective,
reliable,
good (o)
valid

control

Aruitoxt provided by Eic:
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i Guldellnes t‘or the deslgn ofprogmmed
lnstmctional materlals

Assummg that you have derwed aset of spemﬁc
~ behavioral objzctives, here is an outline for design-
;y_*mg a self inslruenonal program. _ ;

i ln Wnte a cntenon frame to check the atlamment

- of each specific 1nstruet10nal objective, Arrange the -

- criterion frames in a sequence suitable to forming
~an outiine for the program. '

[ 1n) Wrne a senes of teaching frames to !ead the
teacher trainee from his entry behavior to the per-
formance required in the first criterion frame. Close
- the gap between this criterion frame and the next
- one with another sequence of teaching frames. Con-
tinue this procedure until you have enough sequences
‘of teaching frames to enable the teacher trainee to

respond correctly to all criterion frames.

-0 A teaching frame should be relevant to the next

- criterion frame. It usually presents some informa-
tion and asks a question based on it. The question
“should be worded in such a way that the correct
response requires more thought than merely copy-

ing the information. It should be a critical questlon
that forces the teacher trainee to attend to all im-

. portant elements of the information and to process
them mentally before coming up with the answer.

O The initial version of the program should be kept
lean by using just the minimum estimated number
of teaching frumes. This practice enables us to find
the need for additional frames during tryouts—a
task easier than that of locating excess frames.

Gilbert, M, B. Clear wrmng N. Y.: John wney.1972" :
'Tlchy. H. J. Efrecuve wrmng N Y.: John wuey. 1967

~ Horn, R. E., Nico), E. H., Raxar, M., &K!elnman.J c

Selocted blbllography
on self- lr.slrucﬂonal prlm formau

Toxlbooko and blroctlm

Author’s guide. Wotth'nglon. Ohlo: CharlesA Jones :
1985, , , o

lnlormatlon mapplng

A reference collection of rutes and guldelines for -
writing information mappedmaterlals Cambrldgel e
Mass.: Information Resources 1971 :

’

Programing

Bu||ock D. H., & Wilson, w Crearlng programs Ior
self-instruction. Washington, D.C.: Canter for -
Educational Technology, Calhollc Unlverslty of
Amerlca 1972, -

Bullock, D. H., & Wilson, V. Edlfing and revlslng :
programs for self-instruction. Washlngton. D.C:
Center for Educational Technotogy. Cathoilc
Unlversﬂy of America, 1972.,, P

Markte S. M. Good Iramas and bad! Agrammar of
frame writing (2nd ed.). N. Y.: John Witey, 1964

Pipe, P. Practical programming. N. Y.; Holt.1966,

Thiagarajan, S. The programming process: A
practical guide. Worthington, Ohio: Charles A.
Jones, 1971,




~1'ﬂ'.,‘i~‘lee examples ol self lnstructlonal mulumedia

. materlals In teacher training and list important

- leatures of this format.

2. Design an audiotutorial module on a sunable
= instructional topic.

; .‘-_Daslgn a mummedia module on a sultable in-
= structional task,

"4, Designa mlnicourse on a suitable instructional
‘ task

Selt instructional mummedia lormats

~ Three self- instruetional formats that depend pnman-i ~

- In this chapter. Audiotutonal modules use audio :
~ tape to guide the trainee's interaction with instruc- o
tional materials. Multimedia modules present ine
~ . striction through both visuals (slide, filmstrip,or =~

~and video tape to involve the trainee in observing a_
: 'model lesson, teaching, self—evaluation, re- teac!ung.

Chapter 14

ly upon non-print media are desc“bed and discussed -

transparency) and audio tape. Minicourses use film h g

and re-evaluation.

1. Audiotutorlal modutes

Originally conceived of by Postelthwait and his
associates (1969) for undergraduate biology courses,
the audiotutorial format has since been used ina
variety of situations, including the training of spe-
cial education teachers. The format (or its minor
variants) is also known by such labels as modular
instruction and minicourse. The term “‘audiotutorial”
clearly indicates the major feature of this formar: =
a one-to-one tutorial approach in which aud|o tape
is the mtegratmz element. , :

An example of an audioiutoﬂal module

An audiotutorial modute on instructional games
for handicapped children, developed at the Center
for Innovation in Teaching the Handicapped, serves
as our example. The trainee sits in a carrel and
turns on a tape recorder. The module begins with
an audio taped welcome followed by information on
various instructional materials in the carrel. Then
the tape invites the trainee to inspect a study guide _
containing diagrams, directions for various activities,
a glossary, and a list of references on instrUCtlonal




games. When the narrator provides a rationale for
the use of the games with mentally retarded chil-
dren, he directs the teacher traince to tura on a slide
projector and view a group of handicapped children
learning from a game. He outlines a procedure for
developing learning games. The trainee has an ac-
tual game board in the carrel and is given a step-

~ by-step description of its development. This de- -

~ scription is illustrated with slides. The steps in game
~ development are also listed in the study guide. Then

the trainee is asked to leave the carrel and to de-

~ velop his own learning game. When he returns with
a prototype of a game, the tape narrator asks a
series of evaluation questions and suggests various
ways in which potential problems can be eliminated.
-An explanation is given of how a game is tried out

~ with children and the procedure is illustrated on
slides. The trainee leaves the audiotutorial module
ready to modify his game and test it with children.
He takes his study guide with him as a reference
source since it containe his notes in addition to the
vartous checklists.

Guldelines for the deslgn of audiotutorial modules

Ci With an approximate idea of the objectives, write

~a rough script for the audio tape. L.ct other trainers

go through thie script to check its relevance and
accuracy.

O Analyze the content of the script to derive re-
vised objectives for instruction. Construct a criterion-
referenced test based on these objectives.

[ Select suitable instructional media and activiti¢s. -
The media may include real objects, models, stides,
film loops, printed pictures, and text. The activities
can include listening to the tape, reading the guide,
completing assignments, examining specimens, and
solving problems. ' ‘

O Plan a tentative sequence of instructional con-
tent and activitics.

3 Collect such existing materials as film loops,
real objects, and booklets, Prepare additional ma-
terials as required. Also prepare a rough draft of
the study guide for the teacher traince. This booklet
should include all photographs, diagrams, tables,
and checklists and it should provide space for note-
taking.

[ With a tape recorder, instructional materials,
study guide, and the objectives in front of you, pre-
pare a rough tape. Remember that the trainee must
be actively involved all the time. Take an imagin-
ary student through the modute or work with an
actual teacher trainee.




LJ Transcribe the rough tape and edit it. With the

- edited transcript and instructional materials, pre-

~pare a revised tape. Retape and transcribe the mod-

- uleusing a professional voice if necessary. Also
: preparc mu!uple copies of the study guide.

o Set up the completcd audxotutonal module ina

carrel for evaluation by subject-matter experts, edi-

.. tors, and trainees. Modify the module on the basis
—-of their comments and suggestions.

' SuggQStbn for further reading
Postelthwait, S. N, Novak, J., & Murray, H. T.

The auliotutorial approach to learning. Min-
neapolis, Minn.; Burgess Publishing Co., 1969.

l. Multimedla modules

Multlmedna modules use projected visuals (slide,

L ;transparency, or filmstrip) and audio tape. Many

- media-equipment manufacturers now sell compact

units which have a small television screen and which

~ automatically synchronize a slide (or filmstrip) and
cassette tape. Although these devices are very use-

. fulin alearning carrel, any regular projector and

“tape recorder combination can be used.
Guldellnes for the design of multimedia modules

- Prepare an outline of specific instructional ob-
jectives for the module. Sclect suitable media for
each unit of instruction based upon these objectives
and learner analysis. For details of media selection,

S see Chapter 8.

Q

O Prepare an outline for the module, indicating
the visual or auditory mode for different sections of
the materials. Check this outline for any mterfenng
combmatiom -

D Dcsign visual and au Jitory messages to take the
fullest advantage of the intrinsic qualities of the
media. For example, it is better to record spontane-
ous oral instructions to a trainee from an actual en-
counter than to usc a written script,

O Involve teacher trainces in the testing of the
modules as early as possible. Test visuals to see if
they clearly present the message. Add captions and
auditory narration as needed. Use less expensive
media to simulate the final product during initial
stages of tryout and revision, that is, paper visuals
instead of slides or video tape instead of film. Try
out each component scparately. After prelintinary
modification, test the combination to make sure all
components are smoothly integrated.

Suggestions for Further Rgadi;xg |

Briggs, L. J., Campeau, P, L., Gagne, R. M., &
May, M. A. Instructional media: A procedure
Jor the design of multi-media instruction, a criti-
cal review of research and suggestions for future
research. Pittsburgh: American Institute for Rg-
search, 1967.

Langdon, D. G, Media messages on their own terms.
Educational Technology, 1972, 12, 39-42,
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Il Minicourses

Mmicourse is the name g:ven to a teacher-lraining |

material format developed by Borg (1970a) and
his associates around the microteaching technique.
‘A number of successfully tested minicourses are
“available for inservice and preservice teacher train-
ing. Although none is specifically designed for use
with teachers of handicapped children, many of
them deal with generic teaching skills which can be
applied to any teaching situation, The format itself
has great potential for the development of special
educution teacher-training materlals, particularly
when the instructional task involves specific class- |
room teachmg skills,

An example of a ml_nlcourse

Minicourse | (Borg, 1970a) is devoted to the de-
velopment of effective questioning skills in class-
room discussion. Its first component is an introduc-

tory film that serves as a motivating device and
specifies the instructional objectives in terms of
skills to he learned. An instructional film presents
segments of the particular skills being used in a
classroom situation. A mode! film shows a teacher
using these skills in a brief lesson involving a few
pupils ( a microteaching situation). This film pro-
vides a clear model of the application of the skills
and requires the student to identify those skills as
they occur in later segments. The film also provides
immediate feedback for this discrimination training.
The teacher trainee evaluates the model lesson with
a form from the Teachers' Handbook.

The trainee next plans a 10-minute lesson using

special forms in the Handbook. He teachers the les-

son to a small group of learne;s, and i mcorporates

“cation (Borg etal, 1970)

~ Borg, W. R, Kelley, M. L Ldnger, P &Gall M

4
I

tape and replayed immediately upon comple!ion

. The trainee now undertakes se}f-evaluation, using
: microteaching eva,+=lon fomis, and he pays special sl

attention to the frequency and quahty of the skills

- taught in the package. Based on this self-evalualion. '

the trainee retéaches the lessort to another group of .-
pupils. The re-taught lesson is ‘also recordedon . -
video tape and subjected to angther self—evaluatlon.
After completing this sequenice, the traine¢ un-"
dertakes a systematic set of foﬂow-up activities in

 his classroom to help him review and i lmptove hlS :f, Sl
' on-the job sknus ; i o

buidelines for the design of mlnl:eou,rses

The guidelines for the developn‘ie‘nt of minicourses =
shown on page 111, are reprinted from The mini- - Vo
course; a microteaching approach to teacher tdu' et

Suggestions for further readlng

Borg, W. R. Gu:dennes for lhe development of &
minicourses. Berkeley, Calif.; Far West Labora- fr
tory for Educational Rescarch and Development, ~
ERIC document number ED 053 09] (n d ) '

The minfcourse: a microteaching approach to

teacher education. Beverly Hills, Calif.: Macmnl- iy
lan, 1970. , :

- the skills he leamed‘ This lesson is recorded on video G

=10




~ The Malor Steps In the Development Cycle

i 1, Research and Da\a Ga\herlng

Includes review of literaturs, classroom obsefvalions.

and 2 eparatlon of report on the elate of the art.

» 2 e Plan‘nlnq

Includes definition of skills, statement of objectives, -
determination of course sequence and small scale

: feas|blmy testing.

3. Developing Preliminary Form of Product

Includes preparatlon ot Inetructlonal and model Ieesons,
handbooks, and, eVa!uatlon devlces ;

4, Preliminary Fleld Test

COnductod by Laboralory personnel In one, two, or three
schools, ueing between six and twelve teachers. Includes
collection and analysis of interview, obeervatlonal and
questionnaire data. - .

§.. Main Product Revislon

Rovision of product as 3ugg ested by prellmlnary field
test results.

6. Malin Fleld Test

Conducted by Laboratory personnel in between five and
fitteen schools using between thirty and one hundred
teachers. Includes collection of quantitative data on
teachers’ pre- and post-course perlormances, usually in
the form ot classroom videotapes, Results are compared
with course objectlvee ~

7. Operational Product Revision

Revlelon of product as suggested by the main field test
results,

8. Operational Field Test

Conducted by regular school pessonnel in between ten
and thirty schools, using betwean torty and two hundred
teachers. Includes collection and analysis of interview,
observation, and queetionnalre dala

9. Final Product Revision

Revision of product as sugg ested by operatlonal field
test resuits,

10; Dissemination and Distribution

Reports al professionat meetings, in |ourna|e. ele. In-
cludés work with publisher who assumes commerclal
distribution, and monttoring of distribution to provide
quality control,

Guldelines for the design of minicourses. Borg, W. R.,
Kelley, M. L., Langer, P., & Gall, M. The minicourse: a
microteaching approach to teacher education. Beverly

Hills, Calif.: Macmiltan, 1870, p. 54. Reprinted by
. permission.
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~ Objectives

~ 1. Give examples of teacher-training materials
~which are used by small groups and tist lhe
" Important features of this format,

2. Design a roleplay exercise on a suitable In-
- _structional toplc.

- * 3. Design an instructional game on a suitable in-

- structional toplc.
4. Design a simulation on a suitable Instructional
topic. ,

Chapter 15
Formats for small-;;roup learning

The formats described in this chapter are. deSIgned

for use by small groups of teacher trainees. Their
instructional effectiveness deperds upon interac-
tions and discussions among the members of the
group. Although few of these formats have been

used extensively in the training of teacheis of ex-
ceptional children, their polential is great. -

l. Roleplay

Roleplay is an effective technique for actively
involving teacher trainees in the dramatization of
different interactions between themselves and the
exceptional child, parent, or administrator, Through
roleplay, trainees may acquire appropriate inter- -
personal skills, teaching techniques, empathy, and
flexibility. Roleplay formats range widely, from
psychodrama to charades.

’

An example of roleplay

A simulation program for iraining teachers in
behavior management (Fink, Briggs, & Thiagarajan,
1972) uses a number of roleplay exercises. Each
session involves a small group of five teacher
trainees and each is programed by an audio tape
and a booklet. In a typical segment, a few warmup
exercises are followed by the assignment of roles.
The participant with the role of the teacher picks
up a card with these instructions:
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 Another t'rainée'plays‘ the role of a “good" pupil.

This session is °““h° use °f d~‘m°a“i"8 'The remaining two trainees act as observers and

criticism. - “take notes on the players’ behaviors.

; Demeamng crmcism is the psychologlca] o Bach roleplay session lasts five minutes, Roles
degradatlon of pupils with verbal attack, criti- | are changed for each session so that all participants
cism or sarcasm, e.g., “I suppose you thnk " play alt roles. After roleplaying, the feelings and
you are bemg clever” _ emotions that accompany the use of a specific con--

trol technique are discussed. The total package takes
about 20 hours and covers different behavior control
techniques and their cmotlonal consequences.

Teach a simple elememary school lesson of

~ your own choice, When your pupils misbe-

- have, get angry; be nasty and critical; be sar-
castic and insulting; don"t let them get the

better of you, Guldg!ines for the design of roleplay exercises
Use demeaning criticism as many times as Roleplay exercises of this type have (wo com- _
possible. ponents: content and operation. The former reflects

the learning task and the latter controis the mechanics
of assigning roles and scheduling the sessions. It is
useful to put the content 0 separate cards or in a
The card to the player with the role of a “deviant” booklet and the operations on audio tape. The tape
pupil has these directions: recording also serves as a timing device.

D Design a set of roleplay exercises that involve
the affective aspects of your task analysis. These
exercises should revolve around critical situations in
the everyday life of a teacher of exceptional chil-
dren. Have them edited by other teachers for au-

Misbehave frequentty during this session. lhenti.cily and clarity._’rhe final' ve'rsion of each =
' i o ) exercise should contain a description of the teach- it

During the five-minute period change over ing situation, elements of interpersonal confronta-

from being mildly disruptive to being insulting, tion, and specific directions for the teacher and the

aggressive and abusive. Make the teacher get pupils.

mad at you.

O List a set of open-ended questions for discussion
after the roleplay sessions. These questions should
be based upon the aspects of the rokplay which are
of instructional lmportance




0 Work out the mechanics of assigning roles and

- scheduling sessions. Prepare an audio tape recording
" to coordinate the rolcptay. This tape assigns and

- reassigns different roles to differént members of the
- group, refers them to appropriate sources for in-

“ struction, malntains time limits and provides nec-
essary cues.

o D Test the roleplay exercises wnh teacher trainees.
Organize a small roleplay group and have them

~ work through the material. Evaluate the clarity of

- instructions and suitability of session length. Moni-

~ tor the post-roleplay discussion for suggestions on

- useful questions to be included in the discussion.

20 Modrfy the package on the basis of the feedback
- from the tryout. Retest the materials until your in-

- structlonai objecttves are consistently attained.

Suggestions for further reading

- Chesler, M., & Fox, R. Roleplaying methods in

 the classroom. Chicago Sclence Research As-
sociates, 1966.

Lehman, D. L. Roleplaying and teacher education:
A manual for developing innovative teachers.
Washington, D. C.; The Commission on Under-

- graduate Education in the Biological Sciences,
1971.

I, Instructional games

Instructional games are effective for both low-
and high-level cognitive learning: They add moti-
vation to the former and provide realistic structure
for the latter. Games also enhance the attainment

of attitudinal objectives. The use of instructlonal
games in the preparation of teachers for exceptional

- children has yet to recerve the attention it deserves

An example of an insiructlonal game |

A series of table games called ANTICIPAT]ON
(Semmel, 1971) assists teacher trainées to mduce
generalizations about the behavlors of different -
types of mentally handicapped children in varied
situations. The first game In this series is played

by two opposing teams using question cards suchas =~~~

the examples on the followmg page.

One side of the card contains a question as it is
presented to the children, the other side contains
a table of percentages of correct responses by chil-
dren grouped by age and 1Q level. The tables are
based on empirically derived normative data (Meyen
& Hieronymus, 1970). The questions cover the
areas of language, arithmetic, and work/study skills.
The first team chooses a card, reads the question,
and estimates the percentage of children of a spe-
cific age and 1Q group (e.g., 12-year-old low edu-
caoles) who would probably give the correct re-
sponse to that question. The opposing team has the
option of challenging this estimate. Whichever team -
is closer to the actual percentage on the table wins
the round and places a counter on a tic-tac-toe grid.
The goal of the game is to get three counters of the
same team in a straight line.

During this and other ANTICIPATION games
players are exposed to regular patterns of behavior;
they make up their own generalizations, discuss
them with their teammates, test them against the
data, and revise them on the basis of feedback.

1S




Language Skills: Spelling
Find the speillnq mistake.
1) sixty
2) twelve
3) dosen
4) quarter
Age g 10 11 12 13 14
EMR Group 19 31 29 43 56 &7
50-65 1Q Group 6 22 21 37 63 32,
66-80 1Q Group 23 34 32 45 57 66
Normal Group 8t 87 98 93 95 98

Question cards used in ANTICIPATION games. Top figure
shows the front of the card with the question, Back of the
card (tower fig¢ure) has a table of percentages of children

{grouped by age and 1Q levels) responding correctly to
the question.

Guidelines for the deslgn of learning games .

Figure 15.1 outlines the steps in the production
of an mstrucuoml game,

[ Step 1. Conduct & task analysis.

(3 Step 2. Conduct a learner analySls.

{3 Step 3. Select a suitable game format. A num-
ber of classical game formats are effective for at-
taining different types of objectives. An objective
that requires classification of objects, for example,
suggests the format of the card game “rummy.” ln.
the ANTICIPATION games described above, cur
ricular areas interacting with three 1Q levels sug
gested the tlc tac-toe grid.

O Step 4. Design basic rules. The instructional
objective is now translated into the criterion for
winning the game. For example, the objective for
one of the ANTICIPATION games is for the teach-
er trainee to demonstrate an understanding of chrono-
logical development in arithmetic opcraticns. To
win this game, the player must make accurate esti-
mates of the performances of children at different
age levels in arithmetic tasks. Based on this prin-
cipal rule for winning the game, the detailed playing
procedure is worked out in terms of a set of neces-
sary and sufficient rules.

0O Step 5. Design game equlpment. Rules of play
suggest various game equipment and materials.
Equipment for ANTICIPATION games includes a
game board with a 3x3 grid, question cards, coun-
ters of two different colors, and score pads.




Figure 15.1.
Steps in the production of an instructional game.

O Step 6. Assemble prototype game. All the equip-
ment is now prepared and the rulcbook written.

O Slcp 7. Revise prototype game. Although the

- final judges of a game are its players, a number

of game-design rules are avaitable to help locate

~ potential problemis and eliminate them, Checklist
; IS 1 hsls sonie lmportant saggeshons

0 Stcp 8 Test game with teacher !rainees. The
next step is the actual tryout of the game. Begin
by playing the game with a small group of teacher
trainecs. Obtain feedback by watching the players’
reactions and noting their spontaneous comments
and suggestions. Hold a “debricfing” session after
the game to check the motivational and instructional
effectiveness of the game. The game should be | re-

. vised to strike a balance between interest and in-

struction. This process may require modnﬁcauons
in both the rules and the equipment.

0 Stepo. Package the game. During this ﬁna!

step, the instructional game is prepared for dis-
tribution. All required eqmpment and materials
shoud be convenicently arranged in a box, including
an instruction manual to teach the mechanics and
the strategy of the game,
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. Checklist 15.4
Revlslng Rules of lnslruc!lonal Games

Make sure that the scoring system of the game
is clearly related to its instructional objectives.

Control the element of chance. if the game de-
pends entirely upon the fall of cards or throw of
dice, not much scope Is given for learning. On the

- other hand if the game depends upon skill and
~ knowledge only, it becomes a test situation.

Make the ruies of play fair. Do not give any player
an undue advantage. Permit fair competition be-
tween players of varying abilities with some handi-
capping arrangernents.

Keep all players involved all the time. During
each round of the game, require all players to par-
ticipate. Avoid rules that eliminate a ptayer from
the game as a penality.

Keep each round of the game as brief as pos-
sible. This principle permits the game to be played
repeatedly within a short period of time.

Simplify the rules of the game as much as pos-
sible. Avolid irrelevant embeliishments.,

Suggestlons for further reading

Two uséful books on instructional games:
Abt, C. $érious games. N. Y.: Viking Press, 1970.

Gordon, Ag K. Ganies for growth. Chicago: Science
Research Associates, 1971,

A “how-to” article on instructional games:

Thiagarajan, S. Design, development and valida-
tion of instructional games. Improving Human

Performance: A Research Quarterly, 1971, 10(10).

A simulation game on the design of games:

Thiagarajan, S. The GAMEgame. Bloomington,
Ind.: Center for innovation in Teaching the
Handicapped, Indiana University, 1972,

til. Simulations

Simulations create situations that are analogous
to certain aspects of reality, They require the teacher

~ tralnee to behave realistically in those situations and--

they provide him with feedback that reflects real-

life consequences. However, simulations differ from
reality in two important aspects: They are largely -
replicable and the amount of risk involved is neg-
ligible. In the training of teachers, simulation may

be used both for instruction and for evaluation. -
Simulations act as a bridge between methods courses
and the real classroom. They are especially usefut
when the instructional objectives are attitudinal or
emotional.

An example of simulatlon

Broadbent and Meehan (1971) described a simu-
lation workshop of approximately six hours’ duration. -
The target trainees were inservice teachers from
regular classrooms. The objective of the simulation
was to increase their awareness of different types
of learning disabilities, willingness to seek ancillary

~ help, and motivation to initiate remedial programs

in the classroom. The participants assumed the role
of a third-grade teacher who is reflecting upon the
events of the first half of the school year. Each
participant was provided with a folder containing
the class pictures of 24 children, class list, achieve-
ment test scores, reading levels, 1Q scores, and
teacher comments. In the class were eight children
with learning problems resulting from the lack of
sequential instruction or the presence of slow-
learner charactecistics, hyperactivity, auditory
perception, visual-motor factors, visual-perceptual
factors, emotional handicaps, or cultural factors. The




to identify the youngsters with learning disabilities.
:The players watchéd a video tape to become

vith the children.: ‘They were required to
identify and list those with possible learning prob-
lems and they were encouraged to compare notes

ating sch problems. At the end of this stage, -
additional information on the ¢ight children was
distributed in the form of cumulative record folders
and students' work. The participants were allowed
.-to ask for and receive additional information from -
 whatever source. They also “administered” an in-

A video tape indicated how the children performed
.~ onthe indwidual tasks of the test. Through this

- step'by-siep process, the teachers identified the

-~ children with learning difficulties and planned suit-
able remediai programs -

- ,Deslgnlng simulation materlals

- materials and instructional games will be found

- equally applicable to the design of simulation ma-
terials. At the heart of the simulation is the real
~ life situation or, as Twelker (1969) pointed out,

The following aspects of reality suggest different

~ components of a simulation exercise.

~ Context. All simulations take place in a specific
context In the given example, it is a third-grade

classroom. In another situation, it could be a special

school. One of the essential components of a simu-

be provided by giving each player a printed scenario
~indicating where the action takes place. Specially
S desngned protocol matenals (similar to the video

Q

object of the slmulated exercise was for the teachers

with ¢ach other and to discuss various clues indi-

formal test—the Purdue Perceptual- Molor Survey.

~ ;Many of the guidelmes f0r ihe design of roleplay 3

- the model or theory of reatity that is being simulated.

lation package is information on the context. It can -

tapes in the sampie simulation) are also useful for

- setting the stage for simulation,

Content, Simulation materials usually concen-
trate on one aspect of the context. In this exampie

itis the identification of children with learning dls- =
‘abilities, [n another context; it could be the alloca:
. tion of funds for the gifted during a budget meelmg e

[t is essential that the Important elements of the -

- limited problen being simulated be clearly iden- o
~tified and communicated to the panicnpants. guch
as specifying the resources with which, and the con'

straints under which, the participants aretoact, |
People. Another important aspect in a simulation -

Is the roles of the people who must interact with

each other. For example; they can include the teach-;t L
er, children, school psychologist, and administra- -

tor. In a full-blown simulation, different partici-

pants may play different roles. Since the’ ob]ecuves :
for each actor often differ from those of othe s, the

strivings of each person to attain his goal may gen~ i
© erate conﬂnct with the perceived goals of other %

players
Desxgning an effectwe snmu!atnon paekage re-

“quires the clear specnfncation of these elements.

Most simulations can be cast in the form of games '
As in the case of instructional games, tryout and
modlf“ cation are essential developmental steps ‘

Suggestions for further readlng

Adair, C. H., & Foster, J. T. A gmde Jor simula-
tion deslgn Tallahassee, Fla.: Instructional Simu-
lation Design, 1972.

Boocock S. 8., & Schild, E. O. (Eds)S:mulallon
games in learning. Beverly Hills, Calif.: Sage
Publications, 1968.
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: Twe!ker, P A Deslgning simulation systems Edu-
~ cational technology, 1972, 9, 64-69,

~Twelker, P. A., Urbach, F. C,, & Buck, J. E. The
- systematic developmen: of lns:rucnon An over-
“view and basic gulde to the literature. Stanford,
“ERIC Clearinghouse on Media and Techno!ogy,
- Stanford Umversuy, March 1972

Twelker, P. A. Instructional simulation systems: An
annotated bibliography. Corvallis, Oregon, Ore-
gon State University, Conunumg Education Pub-
lications, 1969,

Zuckerman, D. W., & Hor, R. E. The guide to sim-
ulation games for education and training. Cam-
bridge, Mass.: Information Resources, 1970.




i “lee examples ot computer-asslsted teacher
tralnlng materials In special education and I;st

al apphcations to olher toplcs ln tralnlng teach-
ors of ‘oxceptional children. ;
goéscnbe the computer-adminlstered repeated
esting. (CART) program and indicate its po-:
“tential application in tralning teachers or ex- ~
‘ceplional’ chl!dren s

system (CATTS) and indicale its potential ap-
1icatlon In tralnlng teachers ol exceptmnal '

'CAl systems have great instructional potential, three
- computer-based formats ¢urrently in use for training. -~
“teachers of exceptional childreén are described. Each
~ isa computerized version of a nonautomated in- .
‘structional format: programed mstruction mc.stery
- Iearnlng, aud ficld lraming '

Grii | _Exam‘plee o],eompulor;bgaed feyr';m_a‘t'o

Describe the computer-asslsted teachertralnlng S T L i

e computor-a_

‘ -,‘.University (Carlwright& Mitze), 1971), dealswnh
“the identification of handicapping conditions in

 children. Visual information is presented through a

~ auditory information is presented through a four-
-channel, audio tape recorder. The trainee Is requlredi‘

-course. To respond to multiple—chorce questions, he

Chapler 16

' Computer-based Iormats

Because of the extraordinary cost and technical re-
sources required, few special education teacher -
trainers will undertake the design of computer-
assisted instruction (CAl) materials, However, as

o lsted temodlal oducaﬂon (CARE) ’
-~ This package, dc\cIOped at Pennsylvania State

cathode-ray screen and an image projector, and

to make frequent responses as he works through the

uses a light pen to touch his choice on the screen;
for other questions, he uses an electric typewriter.
In either case, the computer processes his response
and comes up with asnropriate feedback within a
matter of mtlhseconds ‘

The computer provides mstructlon in either #.-
torial or inquiry-and-simulation modes. In the inst
case, the teacher trainee is presented with frames
like those of programed instructional materials,
Based upon his response to each frame, he is given
either regular, remedial, or enrichm snt material.
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: With the sophlstlcation of the computer, extremely

~versatile branching and individually tailored in-
striction becume possible. In the inquiry-and-

~ simulation mode, the trainee applies his skills to
identifying children with actual or potential handi-

. caps In a simulated first-grade classroom. He has

- access to the children’s cumulative-tecord folders

- and he may ask the computer for additional infor-
mation, Frequently, the computer provides false
leads; however, it explains the inappropriateness
of a parttcular line of qttesttoning before the trainee

A is led astray.

~Upon the compietion of the course, the teacher

- traince not only acquires diagnostic skills and con-

- cepts but he also ledrns to apply them in the con-
‘struction of vase histories and to plan alternative

- instructional strategies for different children

1

; |‘x Computer-admlnistered repeated testing
(CART)

One of the major tasks in the mastery-learning
format is to develop different versions of the same
criterion test along with an answer key for each
version. In many subject-matter areas this task
could be entrusted to a computer using either of
the following two techniques:

1. A large pool of objective items is constructed
and organized according to the objectives they
measure. The computer is programed to select
randomly an item for each objective and to print
it out whenever a new version of the test is
needed. It can also print out an answer key for
use by the trainee or the student proctor.

2. In areas where computational skills are In :
volved, the basic form of the question is fed into -
the computer for random printout at appro---

priate places, The computer may also be pro- T
gramed to print out the correct response for the e

trainee or his proctor for evaluation purposes, -
Along with the answers, the computer can also ’
print out the permissible range of error (e.g.,

“The correct response is 13,79, any ICSponse Pl

within .50 of this figure is acceptable") and in-
termediate steps.

. COmputor-aulsted teacher lrainlng
System (CATTS) v

A direct and effective method of training a po- e :
“tential teacher is through practice teaching. Usuaiiy, S

however, feedback given to the trainee in a super-

visory conference is based on vague, ad hoc impres- .~

sions, Objective, reliable feedback on teaching be-
havior can be obtained and transmitted through a -
teaching observation system that categorizes and
operationalizes the behavicrs which are deemed
relevant by the traince and his supeivisor. This ob-
jective technique, however, requires tedious data
analysis and incurs a delay in the feedback,

The Computer.Ass,sted TeaChel' Tl’ainlng system it

(CATTS) developed by Semmel and his associates
(1972) minimizes the problems inherent in conven- -
tional observation-coding-feedback programs. It

enables the teacher trainee to receive relevant feed- o

back on his teaching behavior while he is teaching
through a feedback source located in the teaching

- environment,

The physical coni‘iguration of dlfferent areas of -
the CATTS is shown in Figure 16 1.




: CATTS R <~ - o
o ‘ 1
. . ]
® T.V. monitor ]
. @ '
0
. i
: 1
|
N - - ) I
Teacher Pupiis '
trainee t
]
'
Observation window : | }
_ ]
Observation ® |
room I.
I
coder :
1
1
! «
]
Computer |
room :
|
Printout :
=
Teleprinter Computer * Video camera
Figure 16.1.

Arrangement of Teacher Education Laboratory tor CATTS.
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The teacher trainee, either independently or in
collaboration with his supervisor, sets up objectives
for his teaching performance in terms of an obser-
vation coding system. Here are some examples:

1. There should be at least twice as much student
talk as there is teacher talk during the lesson
as coded on the Flanders System.

2. 1should not use more than five memory ques-
tions as coded on the Individual Cognitive
Demand Schedule.

3. 1 want to vary classroom behavior control
techniques as indicated by my use of at least
ten different behavior management techniques
from the 1BMS during my lesson.,

The trainee teaches in a classroom contalaing a
television monmtor under direct computer control
for the provision of fcedback. In the teaching lab-
oratory setting, the classroom is adjacent to an ob-
servation-coding station which has a one-way mirror
window to permit unobtrusive observation of the
class. In the on-site training situation, the observers
do the coding in the classroom. The trained coder
in the class or laboratory uses a device with ten
mechanical pushbuttons, similar to a touch tele-
phone, which transmits the codes to a computer in
the analysis-encoding station. The computer proc-
esses the coded data, stores it, and then transmits jt
in the form of an easily readable frequency table or
a curve to the television monitor on the teacher’s
desk.

As the trainee teaches a lesson, observers record
the frequency and duration of refevant behavior,
using the appropriate system. This information is
fed directly into the computer through the push-
button coding box. The computer processes the
information, compares the present status with the

trainee’s goals, and feeds it back to the traine¢ while

he is teaching. Using this feedback, the trainee modi- .

fles his performance to attain his objective. Re-
peated practice teaching with instant feedbacl:
should assist the trainee in developing the teaching
style he desires and provide the training super-

~ visor with objective performance data in real time.

Suggestions for further reading
~Cartwright, G. P., & Cartwright, C. A. Computer

assisted remedial education: Early identlfication
of handicapped children. Report No, R-36. Uni-
versity Park, Pa.;: Computer Assisted Instructional
Laboratory, College of Education, Pennsylvanla
State University,

Meredith, J. C. The CAI authorlinstructor: An in-
troduction and guide to the preparation of com-.
puter-assisted instruction materials. Englewood
Cliffs, N. J.: Educational Technology Publica-
tions, 1971.

Semmel, M. I, Olson, J. R., & Weiske, W. M. An
information and technical manual for the com-
puter-assisted teacher training system (CATTS).
Bloomington, Ind.; Center for Innovationin
Teaching the Handicapped, Indiana University,
1972,

Semmel, M. . Toward the development of a compu-
ter assisted teacher training system. In N.
Flanders and G. Nuthall (eds.) The classroom
behavior of teachers, Vol. XVIli, UNESCO
Institute for Education, Hamburg. Germany,
1972.
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Explain the relation between formative evalua-
tion and developmental testing of instructional
materials. Discriminate betweaen expert ap-

~ praisal and developmental testing in terms of the

type of feadback received.

.. Discriminate between technical and Instruc-

tional reviews in expert appraisal.

. Conduct language, format, and media reviews

of an Instructional material. Modify the materlal
on the basis of technical feedback.

.Conduct expert reviews of appropriateness, ef-

fectiveness, and feasibility of an instructional
matenal Modity the material on the basis of

- expert feedback.

| ,;»Chapterﬂ
_Expert appralsal

_ Although the discussion of the design of the m- |

structional matcrial is concluded at \hlo Sragly M
actual development process Is far from complete.
The initial version of the materials developed should
undergo a number of modificationis before being
finalized for use by trainees. Some of the modifi--
cations may be based on the developer's hindsight;
most, however, will be based on feedback from
others. This chaptcr and the following one deal with -
the collection of evaluative feedback for the de-
velopment of instructional materials. The process

is called “formative evaluation,” that Is, evaluation

undertaken for the improv¢ment of the instructional
material.

Expert appraisal is one stage of formative evalu-
ation. It Is the process of obtalning editorlal feed-
back fror varlous professionals for the improve-

- ment of the instructional materials. Based upon this

feedback the material is modified to improve its -
appropriateness, effectiveness, usability, and tech-
nical quality.

It has been suggested that the only real test of
instructional materials is by students. Yet, while
performance data from student tryouts are the most

- valuable feedback for the improvement of such ma-

terials, knowledgeable experts can provide feedback
on theoretical soundness and technical quality which
are beyond the student’s realm of expertise. Further-
more, from a dissemination point of view, expert
opinion is most important since, for better or worse,
the decision to adopt the material is frequently
based upon it.

: t|27: | :




Types of expert appralsal

The following figure outlines several types of
expert appraisal. Expert appraisal may be con-
ducted from elther a technical or an instructional
point of view. Both types of reviews are obviously
important for the production of high quality in-
structional materials, although each relates to a
distinct aspect of materials development, It is very
unlikely that a special educator would want to pass
Judgment on the technical quality of media or lan-
guage except from a user’s point of view. More
importantly, no media specialist would feel quali--
fied to pass judgment upon the instructional con-

tent, On the technical side, media review deals with

such factors as technical quality of production and
compatibility of materials and equipment; format

review deals with specialized requirements of the
instructional format chosen for the material; and
language review is similaz to editing for technical
publications. As Lumsdaine (1964) polnted out,

the appropriateness, effectiveness, and feasibility

of instructional materlals should be reviewed, An

extremely effective materlal is of no value if the
content or objectives ar inappropriate, Similarly,
the most appropriate material becomes worthless if
it is impracticable. Hence, the instructional review

- of a material involves the evaluation of all three

aspects——appropriateness, effectiveness; and feasi-
bility. : T
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Guldelines for conducting expert appraisals

Some useful inputs may be obtained by requesting
a colleague to review informally the prototype in-
structional material. To increase the amount of
- feedback, however, the following techniques may
be adopted:

{3 Use a wide varicly of specialists from scholarly
and technical areas. A professional jury should in-
-clude special educators, subject-matter experts,
language editors, and media production experts.

00 Restrict each expert to his own field. Itis a
waste of resources to have the special educator
point out errors in spelling or the language editor
evaluate theoretical issues.

O Present only relevant parts of the instructional
material for evaluation by each expert. There is

no necd to show the paper-and-pencil section to the
film production expert. A special educator can
judge the appropriateness of the content by going
through the objectives and skimming through se-
lected sections of the material.

0 Specify the purpose of the review by each expert
by defining the context in which the material is to
be used and by providing him with a checklist or
questionnaire.

1. Tochnlcél roview

Language review

The purpose of this review is to check the ap-
propriateness of the language for the target trainee
population and the correctness and clarity of its
usage. Ideally, a person with experlence in editing
special education publications should conduct this
review. He should be provided with all verbal con-
tents of the package, including typewritten tran-
scripts of all audio tape recordings. ‘

A sample checklist for the language review
follows:




 Checklist:

language review

Directions: Rate the material on each of the fol-
lowing items by cir¢ling the appropriate number

In the five-p=int scale. In addition, edit and re-

writé the material as needed.

. Poorly organized

. Ineffective use of subheadlngs

. Too tong or too short tor the topic
. Conmslng

. Wordy, rambling

Awkward

, |neﬂlclentparagraphing

Technical terms left undetined

. Too fcrmal or tov informal
. Inconsistent
. Evidence of poor proofreading

. Too many or too few illustrations

lustrations are distracting

. Not enough tables .

. Citations and references do not

accord with APA style

Glaseary neaded but absent

. Index needcd but absent
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Well organized

Effective use of subheadings

“Optimum length for the topic

Clear

Brief, concise

Fluent

Efﬂclent paragraphing

Technical terms defined properly
Suitable style k -
Consistent

Evidence of excellent proofreading
Appropriate number ot illustrations
Hlustrations are useful and relevant
Useful tabiés

Citations and references accord
with APA style

Efficlent glossary present

Efficientindex present




Medla review

The purpose of this review is to check the tech-
nical quality of the finished product and the com-
- patibility of the materials and equipment. The re-
viewer should, of course, be knowledgeable in the
specific medium used for presenting the instructional
content. Indicate the context in which the materials
are to be used and suggest emphasis upon ways of
improving the technical quality. With the rapid
chanses in the media field, it is not feasible to come
up with a standard set of specifications or a check-
list for this review; all technical details may be rea-
sonably left to the expert.

Format review

Each instructional format has its own standards
and criteria. For example, programed instruction
has standards for step size, error rate, and blackout
ratio (ratio of number of critical words to total
number of words); simulation games have standards
for model fidelity, replicability, and ratio of play
time to preparation time; personalized systems of
instruction have standards for course ~alendar, study
units, and safeguards against procrastination. As in
the case of media, these criteria keep changing. In
programed instruction, for example, a small step
size is no longer customary; in simulation gaming,
the amount of structure is decreasing; and in per-
sonalized systems of instruction, the trainee is no
longer given unlimited time to finish the course.
Obviously, this type of technical review should be
conducted by someone who is experienced in de-
signing instructional materials in the specific format.
Given only the definition of the context and the
purpose of the review, the appraisal expert should
be free to use his own procedures for evaluation.

"I Ingiructional review

Approprlateness

Appropriateness is the extent to whici the ob-
Jectives and the content of the instructional material
are consonant with goals of teacher training in spe-
clal education. People qualified to conduct an ap-
propriateness review include special educators,
scholars in specified areas, teacher trainers, and
supervisors. Judgment of the appropriateness of
content may be based upon such sources of infor-
mation as the statement of objectives of the instruc-
tional matcrial, the rationale for the material as
given in the introductior or the trainer’s manual, the
table of contents, authors’ outline, and opinions and
review of other experts. The following checklist will
aid in structuring an appropriateness review:

131




Checklist:

Appropriateness of instructional content

Directions: Critically inspec! the instructional pack-
age and all adjunct materlals. Evaluate the appro-
priateness of the material with respect to the goals
and objectives of teacher tralning in special edu-
cation. Rate each item on the basis of 5 points for
outstanding quality, 4 points for better than average,
3 points for average, 2 points for below average,
and 1 point for unacceptable. Circlz the appropriate
number to indicate your rating. On the second
section of this checklist please give your sugges-
tions tor improving the materials.

2
3
4
:
6.
7
8
9.

10.
11,
12.

. Relevance of the stated objectives of the material to the

general goals of teaching exceptional children.

. Meaningfulness of the objectives to the trairner.
. Meaningfulness of the objectives to the teacher traines.

. Sources from which the objectives are derived

Stated rationale for the objectives.

Relevance of the content to the objoctives.

. Theoretical soundness of the content.

. Adequacy of definitions and explanations.

Use of technical terms, formulae, and notations.
Number ot examples.
Authenticity of examples.

Competence of the authors.
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Suggestions for moditication
-1, Additional objectives to be included:

- 2. Trvial and superfiuous objectives to be deleted:

3. Suggestions for improving the face validity of
' the material:

"4, Conceptual shortcomings and errors to be
corrected:

§. Minor techrical errors:
6. Examplas to be added:
1. Examples to be deieted:

8. General suggestions for the improvement of the
materials:

Etfectiveness

Effectiveness is the extent to which instructional

objectives are attained by teacher trainees who work

‘through the material. It is evaluated by both infer-
ring the potential effects and interpreting the data
from student testing. Instructional developers pro-
vide data on the effects of various characteristics of
the instructional material; evaluators may be asked
to interpret performance data. It is essential to re-
mind reviewers that the primary goal at this forma-
tive stage is to improve the material. The effective-
ness checklist should be helpful in this evaluation.

‘etfectlveness of Instructional mater!als

Checkllsl.

Directions: Criticaliy inspect the instructional pack-

age and the wvaluation report. Suggest modifica-

tions in each of the foilowing aspects for Improvlng

the eﬂectlveness of the material:

1. Statement of objectives
2. Tests

3. Instructional content

4. Level of language

5. Style of presentation

6. Instructional activities

7. Ditficulty leve!

8. éequence of presentation
9. Practice and review

10. Feedback to trainee

11. Teacher's manual
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Feasibility

Feasibllity is the extent to which the material
developed is usable for teacher training in special
education. Personnel qual:ﬂed for a feasibility re-

~ view include teacher trainers, administrators of

teacher training programs in special education, and
directors of media and materials centers. Thelr es-

~ timates of the usefulness of the materals will be

based upon such factors as cost of material, equip-
ment, space, and time requirements, and acceptance
by trainers and trainees. A feasibility checklist for

use in this review Is presented on page 135,

From appralsal to revision

The following additional resources for expert
appraisal may be useful in the formative evalua-
tion of material: A test construction exjpert should
check the validity and reliability of the criterion-
referenced tests, and a target trainee population
should provide critical appraisal in addition to per-
formance data, The developer's own hindsight on
what he mi~at have done differently should not be
discounted. Not all suggestions from all sources are
worthy of being acted upon. Contradictory sugges-
tions from different experts are often encountered.
For example, the subject-matter specialist may ask
for ““more precise terminology’ while the language
editor may complain of too much jargon. Expert

KC 134

appraisal does not reduce the number of decisions

- necessary; it merely presents different points of

view. Decislons on which suggestions to act on must -
be made and then translated into actual modifica- -
tions of the material, In some cases, when drastic

changes are undertaken, it is a good idea to check -
back with the major appralsal experts involved in -
the original evaluation,




Instructional materlals

- Directions: Critically inspect the instructionat
. package and the trainer's manual. Evaluate the

~usabllity of the material in a typical special educa-
- tion course. Rate each item on the basis of 5 points
- for considerable usability, 4 points for better-than-
.~ average usability, 3 points for average usability,
2 2 points for below-average usability, and 1 point

- for virtual unusability. Circle the appropriate num-

- ber to indicate your rating.

Adequacy of packaging.

Availability of supplementary materials.
Reusability of the materials.
Equipment requirements.

Space requirements. |

Preparation time.

Training time.

Scheduling requirements.

Cost.

© ® N O O s W N -

-
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Trainer's manual.

11. Procedure for use.

12. Flexibility of use.

13. Special skills required for use.

14. Potential acceptance by teacher trainers.

15. Potential acceptance by teacher trainees.

Suggestions for improvement:

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
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2 Ob]oclhies

1 Descnbe different stages of developmental
~testing and explain how the instructional ma-
. terial Is revised at each stage.
-+ 2. Conduct developmental testing of in instruc-
- tional material, first with individual trainees, then
~ with groups, and finally under actual tralnin:
- gonditlons. Make anpropriate modifications iis
“the lnstructional materlals and the instructor's

; manual :

Chapter 18
Developmental testing

’

Developmental testing involves thc trying out of
instructional materlals on members of the target-
trainee group. The purpose of the testing is to collect
feedback to make the materlals instructionally and
motivationally more effective.

Although Instructional strategles ure becoming
more and more refined, we are not yet at the slage
of producing perfeut, first draft materlals, Often, a
great difference is found between what experts pre-
dict and the way tralnees perform. In a frequently
cited study by Rothkopf (1963), experts’ rankings

~of Instructional materials correlated negatively with -

student outcomes, Thus, data from student testing -
remain the most valid predlctors of potemlal
problems -

Three phases of developmental tettlna

Experienced lnstmctional developers undenake
developmental testing in three stages. In the first,
the materials are tested in a face-to-face situation ;
and revislons are made on the spot, After eliminating -
obvious problems, suantitative testing of the
matertals in their “final" format is undertaken and
further modifications are made. Finally, in the total-
package testing, other teacher trainers are askedto
use the materials under actuzl training conditions
and to suggest changes to improve the usability of
the package. The following table summarizes these
three stage of developmental testing.
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Three stages of developmental testing.

Tryout Type of Type of Number of
Stage situation students data Revision sessions
-
1. InHiat Individual teacher Selected teacher  Qualitative. Some on the Four or
testing trainges or small  trainees Responses, re- apol, uthers tive {until
groups in a tace- actions, and after each consistent
to-face situation comments from tryout session results are
with the Instruc- teacher trainess obtained)
tional developer ‘
2. Quantitative  In actual training  Teacher tralnees  Written respon- Systematic One or two
testing situation under enrolled in a ses. Also revisions depending
the direction of course or work- responses to based on upon extent
the Instructional  shop questionnalres data anal- of revisions
developer ysis ,
3. Total-pack- In actual training Al teacher train-  Responses to Revisions of One or two
agea tasting situations withou!  ees enrolled ina  tests and ques- instructor's
the instructional course or work- tfannalrs, In- ~ manual and
developer shop structor comments  adjunct mate-
and suggestions rials

initial developmential testing

Instructional materials should be tried out with
teacher trainees as early in the developmental proc-
ess as possible, even in their unfinished state. Ob-
viously, it is cheaper to modify a rough sketch than
a finished slide. The earlier testing and medification
begin, the easier problems can be climinated. Also,
during initial stages the developer is more apt to
be objective.

To maximize feedback, a “lean” version of the
material containing a minimum amount of instruc-
tional content is used at the initial testing stage. it

permits the focation of areas in need of additionat
instruction—an easier task than identifying redun-
dant or superfluous contcnt.

Initial developmental testing is conducted in a
clinical setting with the teacher trainee and the in-
structional developer working together. Tryouts
are conducted individually, unless, of course, the
instructional format requires small groups. If, for
some reason, it is not feasible for the developer to
conduct the tryouts, the person substituting for him
should be fully briefed on what not to do as well as
what to do.

The teacher trainees selected for initial testing
should be enthusiastic and communicative. Being an




“authentic representative of the target-trainee popu-
-~ latlon is less important at this stage than the ability
_to verbalize problems. During the actual testing
.1 _session, the teacher trainee is given a copy of
- the material and asked to work through it. He
should bé reassured that it is the material which is
being tested, not his ability. Avoid communicating
-~ your personal involvement in the materials; do not
- call them “my” products. Say that they were put
~ together by a group of people (which Is usually true)
_and that you are helping to locate problem areas
- and weak spots. The trainee should also be told
 that your role is not to teach him but to watch him
~ . try to learn from the material. Resist the temptation
~to rush to his aid every time he hesitates or makes
~anerror. Instead, ask if he would mind thinking
‘aloud to help you understand what is bothering or
~confusing him, Requests for assistance indicate that
the materlal should be modified. The trainee should
then work through the revised version.
Programed instructional materials permit tracking
the trainee’s learning through the responses made in
each frame. If the format of the material does not
require the trainee to make such perlodic responses,
identify all logical units of instruction and prepare
‘a probing question at the end of each. At least, re-
quire the trainee to summarize everything learned
in the unit. Also monitor spontaneous comments
(e.g., “That's a drag!") and nonverbal reactions (e.g.,
counting the number of pages still to be read) that
indicate motivational weaknesses in the material.
Tryaut sessions should be concluded before the
teacher trainee becomes tired. After each testing
_session, interview the trainee for additional infor-
mation and suggestions. If the trainee did not re-
spond frequently during instruction, an informal
oral posttest may be given.
On-the-spot changes should be incorporated in

the material and additional modifications shoutd be
undertaken Immediately after each developmental
testing sesslon. It is not the number of tryouts but
the quality of revisions that improves the material.
The trainee should, of course, be tested with the
revised version. When the material begins producing
consistent results in the test-revise-retest cycle, a
second {quantitative) stage of developmental testmg
is called for ‘

Quantitative developmontal testing-

- The purpose of this stage is to further refine the =
material on the basis of quantitative feedback. Before -
undertaking the actual tryout, produce duplicate
copies of the revised version of the material and
copies of criterion-referenced tests (see Chapter 7),

In addition, prepare instruments to measure the
trainee's uttitude toward the content and the format
of instruction. A number of informal techniques for
questionnaire construction are described by Mager
(1962). Among the more formal techniques, Likert
(1932) scales and semantic differentials (Osgood,
Suci, & Tannenbaum, 1957) are useful. Figure 18.1
shows a sample semantic differential to measure
the trainee’s attitude toward the content, and Figure
18.2 shows a Likert scale that measures the trainee's
attitude toward the format (viz., instructional games).
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Given below are some palrs of adjectivas which may be
applied to informa! reading testa. Between each pair

there are five blanks. Place an " X" in the blank which Is
closest to the way you feel about Informal reading tests.

unpleasant .. . _.__ . __.__ Dpleasan

usetul — —— e e e USeless
ull e e . stimutating
powerful . . ___ ____ —  Woak
effective e e . . . inolfective
clear — e . eew —— . . uUNClear

relevant . . . ___ ____ irrelevant

practical  — . ___ ___ idealistic
personally not personally
he!pful T T T T T helptul
appropriate .. . ___ ___ _.__ Iinappropriale
beneficial _ . ____ . ___ ___ notbeneficial
novel — e e e traditional
important . . . ... . unimportant
interesting . ____ ... . __._ boring
efficient — e e e ——m. Inefficlent
costly — e ' . —— inexpensive
valuable  ___ ____ ___ . ____ ___ valueless
Figure 18.1.

Semantic differential on informal reading tests.

Read the following statemsnts about instructional games,
Indlicate the extent of your agreement or disagreement

- with the statement using the following key:

A—strongly agree
B-—agree
C—undecided
D-—disagree
E~—strongly disagree

——- 1. Playing the game has been a lotal waste of time,
——— 2. Ganes arefor kindergarten.

— 3. Games are fun, ‘ :
— 4. Lectures should be replaced by oamés like this.

—— 5, Itis impossible to learn anything worthwhile
from games. o ‘ -

—— 6. Pdrather read & textbook than play silly games. =
—— 7. Games are not for me. e

— 8. Games are more realistic than other ¢iassroom
activities. ‘ '

——— 9. You learn a lot of usetul things when you play a
game.

—-10. I'm glad my other classes don't use games.
—-—11. Games make learning interesting.

——12. It I were ateacher, I'd use a lot of instructional
games. o

——13. 1 prefer any other method of tearning to playing
games.

—14. | would not mind if | never play another one of
those games again.

—__15. Games sure beat listening to lectures.
——-16. | could have played the games forever.
——-17. Games lake the seriousness out of education.
——18. Games help us learn from each other.

——-19. Anything that Is learned through games is
easily forgottan.

—20. Qameos nevear teach.

Figure 18.2.
A Likert scate on attitude toward Instructional gaies.




" Finally, an instructor's manual specifying details
of use should also be developed for the material at
- this stage,
Begin the second-stage tryout by administering
-entry and pretests to trainees. Next, distribute copies
of the instructional materlal with instructions to
trainees to work independently. Follow the direc-
tions in the instructor's guide but if the procedure
__must be changed for any reason, incorporate the
- change in the manual, Administer the postt.st as
- vsoon as each trainee completes the material,
. After the tryout, tabulate the data from the post-
-~ test and locate those sections of the instructional -
~ material that need strengthening. Table 18.1 may
: be used to analyze the pattern of errors.

If the same error is made by a majonly of trainees
(.., Item 8 in the table), try the following modi-
- fications:

0O Check the test item for ambiguity. Rewrite it
if necessary.

0 Check individual responses for consistent mis-
conceptions. Revise the appropriate section of the
material.

0O Check the entry-test performance ot teacher
trainees who made the error. If you have made any
false assumptions about their entry levels, begin
instruction at a more elementary level,

If an item is misced by a number of learners but
not the majority (e.g., Item 4 in the table), try these
modifications:

O Check individual responses for consistent
mlsconcepuons. if there are any, prepare a remedial

“'[Kc
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section for use by the trainees missing the item.
O Check the entry-test performance of the
trainees who made the errors. If they lack any es-
sential prerequisite, prepare supplementary ma-
terial for their use.

Name of trainee’ Posttest "em \

1.

123466786010

10. -

1,

12,

Table 18.1
Analysis of responses to postiast questions. Minus sign
(—) indicates an error,

141



If an item is missed by very few trainees (e.g.,
Item 7 in the table), no special revision Is necessary.
Even with the most effective materials, random
errors can be expected. '

~ You may find suggestions for other revisions in
the trainees' comments, Data from attitude question-
naires can also be tabulated to locate consistent
complalints. If one trainee claims that the protocot
film iouks artificial, the comment may be disre-
garded; but if all trainees report the same feeling,
“drastic revision is suggested. :

» qual-package testing

After making modifications on the basis of quanti-
tative tryouts, test for comprehensiveness and pre-
cision of the material. The instructor's manual is
also reviewed at this stage.

Total-package testing requires the cooperation of
other trainers who teach a course in which your
material could be used. Ideally, a trainer from an
institution other than your own shoi'd be chosen,
Send him a sufficient number of copies of the ma-
terial along with the instructor’s manual. Encourage
independent decision-making when minor problems
arise in the field. At the end of this field testing (or
periodically during it), ask the trainer to collect and
send the comments and responses made by trainees.
In addition, ask him for his opinions and sugges-
tions, either informally or by responding to a ques-
tionnaire, such as the following one:

Sample trainer questionnalre for total-package testing.
This questionnalre was usod during the fietd tesling of
the instructional game ANTICIPATION (Semmel, 1971).

Anticipation game data ,
1. Title of the course or wori.shop:

2. Information about teacher trainees:

a. number of trainees: : oo

b. level of trainees: ~

¢. special characteristics:

d. namaes of tralnees who did not participate in all
sessions: ’ ) . o

3 Tlme;dalja: ;
a. class meetings

1. frequency:
2. duration: .
3. number of sessions:
4, total time:

b. preparation

1. Instructor's time spent In planning the game
sossions: o

4. Instructor's role: (Brlelly describe the rote you prayed
In fatroducing, conducting and debrletfing the gamaes.)

5. Game equipment

a. Did you have all necessary equipment? { ; yes
~ no
If no, what items did you tack? '
How did you handle their absence?

b. What problems did you have with the use of the
equipment? .
¢. Inwhat ways could the equipment be improved?

8. Rule book:

a. Dldyou find the rules clear? ( ;yes
no

b. Did any issues arise during the play of the game
which were not covered in the rule book? { )yes
) no
H yes, please specify the problem.
How did you handle it?

¢. Suggestions for improvement of the rulebook:




7. Activities:

a. What games and activities did you omit from those
suggested in the instructor's manual?

b. What games and activitles do you betleve could be
omitted without detractirg from the attainment of
the objectives? :

o. List and describe any additional games or
activities you used:
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Objectives

. Differentiate between formative and summative
evaluation and describe different types of sum-
mative evaluation.
Describe the procedure for summative evalua-
* tion of an instructional material.
3. Select an appropriate design for the evaluation

~ of a given instructional material,
. Construct or collect various tests and measuring
instruments for the summative evatuation of an

- Instructional material.

. Analyze data from summative evaluation and

~ reportitin a sultable format.

Chapter 19
Summative evaluation

Productlon of the final version of an instructional
material Is indicated when the formative evaluation
ylelds consistent and positive results, However,
prior to the packaging and dissemination of the ma-
terials a summative evaluation Is required.

The purpose of the summative evaluation differs
from that of the formative evaluation in that its goal
is to describe the effects of the instructional material
rather than to improve its effectiveness. In summa. -
tive evaluation, a representative group of target -
trainees works through the material under specified
conditions. Data are collected on the characteristics
of the trainees; the changes in their skills, knowledge,
and attitudes; the context in which the material is
used; and the time requirements. In addition, sum-
mative evaluatlon also Involves professional jurying,
that is, a panel of experts critically appralsing the
material and providing opinions on its content,
strategies, and production quality, :

Three phases of valldation testing

Internal valldation. This phase identifies the ex-
tent to which the instructional material effectively
teaches what it is supposed to teach. It tests the
trainee by criterion-referenced test immediately
after instruction to check the attainment of the in-
structional objectives. For example, if the objectives
of an instructional material are for the trainee to
administer an informal reading test to EMR chil-
dren and to interpre. the results accurately, the
trainee may be tested on his ability to list the various
steps involved, formulas to be used, and precautions
to be observed. The trainee’s ability to identify and
classify different types of disruptive behaviors,
choose the most appropriate control technique, and
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describe the procedure for applying the technique
may be used to test instructional materials on class-
room control,

Internal validation is usually undertaken during
or immediately after teacher trainees complete the
instructional material. The most important measur-
ing Instrument in this phase is the criterion test
which is based on the objectives of the instructional
matertal. The test is usually constructed by the
developer.

Transfer valldation. Even when internal valida-

“tion indicates that the trainee has mastered a certain

skill or knowledge, there is no guarantee that it will
be applied in everyday teaching behavior. Transfer

 validation measures the extent to which a teacher's
_ real-world performance is affected by the skill or

knowledge he has acquired from the instructional
material. This phase of validation usually occurs
during the trainee’s practice-teaching sessions or in
actual classroom teaching. Self-reports from trainees
as part of their regular record-keeping responsi-
bilities, and observation coding systems used by
supervising teachers or peers, enable the collection of
valid data unobtrusively. For example, the teacher’s
records may be inspected to check the extent of the
actual administration of informal reading tests in
the classroom and the use of the results to prescribe
suitable reading materials. The supervising teacher
can use a checklist to count the number of times and
note the skill with which a teacher uses certain con-
trol techniques to stop disruptive tehavior in the
classroom.

Payoft vatidation. The ultimate criterion for ef-
fective teacher training is facilitation of exceptional
children’s learning. Changes in teacher performance
are not ends in themselves but the means of increas-
ing learner achievement. Obvious!y, the developer
of any instructional material is confident that the
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skill or knowledge he has présented will improve
children’s performances. Such confidence is wr-
ranted when the materials are based on sound theory
and/or research, Payoff validation provides an op-
portunity to substantiate this assumption, As Okey -
and Ciesla (1972) pointed out, the emphasis in this
phass is not on the acquisition of a skill, but on the
effects of using it. The most important aspect is

- testing children and measuring the extent to which

their achievement results from the trainge’s newly
acquired skills, For example, the payoff validation
of the skill of administering informal reading tests
is the assessment of whether a reduction has oc-
curred in the number of reading errors children =
make, Similarly, ascertaining whether a measurable
decrease of disruptive behavior in the classroom
has occurred valldates the effect of the trainee’s
acquisition of new contro! skills and technigues.

Guldelines for validation testing

Figure 19.1 outlines the different steps in the
validation testing of an instructional material. Ini-
tially, a number of sets of the materlal must be pro-
duced with a specific strategy for using the material,
Before actual evaluation can take place, a suitable
design is setected, apprcpriate tests are constructed
and collected, and arrangements are made for sub-
jects to work through the materials. The actual
evaluation involves the testing of trainees to identify
their entry level, requiring them to work through the
material under specified conditions, and testing them
again to measure changes in their skill, knowledge,
or attitudes. Finally, data from the valiation study
are analyzed, interpreted, and reported.
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Figure 19.1,
Steps in valldation testing of instructional materials.
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Assembling instructional material
and specifying mode of use

Occasionally, the developer may forget the pri-
mary goal of summative evaluation and revise the
material while he is conducting the tést. Inthis
situation, the evaluation loses replicability and re-
verts to the formative stage. Revisions in the ma-
terial and the strategy for use do not guarantee im-

_proved effectiveness until another round of testing

with the revised package warrants such a conclusion.
For maximum replicability of results, it is essential

to assemble enough sets of the material in its final -
format and to stipulate specific guldelinesonhow
to use them. The procedure tecommended in the
instructor's manual should be rlgldly followed in -
validation testing.

It is important that some form of process evalu-
ation take place during the summative test in order
to determine, just as in formative evaluation, whether
the treatment was implemented as intended. The -
difference in process evaluation at the formative
and summative stages Is that in the former it is used
for either revising the treatment or the strategy by
which it {s implemented and in the latter it is used
to validate the summative test. Unless you can docu-
ment that the material was reasonably well imple-
mented at the time of the summative test, the results
will always be open to rival hypotheses, especiaily
with a “no significant difference” or unexpected
“control is better than experimental” outcome.

Many educational treatments fail their summative
evaluations because they were not implemented as
the developer had intended. The importance of
validating the processes during the delivery of the
treatment cannot be overstated. Unless one can
document that the materials tested were implemented
as intended during the summative evaluation, the
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results will frequently be uninterpretable.

There are many ways by which matertals can be
varied in their presentation, thus altering signifi-
cantly the intended process and, possibly, the desired
outcome, Three of the more commoh sources of
departure trom standardized delivery of an instruc-
tional material are,

Timing: The material was designed for use

: within a 45-minute period but actu-
alty took 120 minutes to complete,

Sequencing: Components of the material were

designed for presentation in a spe-
cific sequential order (A, B, C) but
were, in fact; presented in a different
order (e.g., B, C, A), |

Completion: The material was designed to be

used in its entirety but some trainees
skipped sections. ‘

Process measures are invaluable to the under-
standing of a summative evaluation. We would do
well to remember that an educational treatment
consists of both the instructional material developed
and the actual operations of the delivery system
during the summative evaluation. It is not enough to
describe the intended process—we must directly
observe the implementation of instructional materials.

Selection of evaiuation design

Instructional format, length of time, extent of
trainer participation, and availability of subjects for
testing—all impose restrictions on the choice of
evaluation design. Six designs for internal validation
of instructional materials and two for payoff valida-
tion are outlined below. All designs are based on
Campbell and Stanley's “Experimental and quasi-

experimental designs for research on teaching” (1963).

One group pretest-positest design

This schema outlines a simple before-and-arter
design. A group of teacher trainees are pr\,tested on
the instructional objectives before they woik through
the instructional material; immediately afterwards
they are given a posttest. Imprcvement in test per-
formances may reflect the effectiveness of the in-
structional material. v

This particular design suffers from so many in-
validating factors that Campbell and Stanley (1963)
classified it as pre-experimental and used it as a
“bad example” to illustrate confounding variables.
However, in many training situations, where it is
impossible or undesirable to deny instruction to a
sub-group of trainees, this design may be the only
usable one. It is especialtly useful for the summative
evaluation of short modules. The brief duration of
instruction prevents confounding through history




~ (l.e,, outside occurrences influencing learning) and

~ maturation (l.e., trainees growing up into better
performers). Another confounding variable in this

~ design is that taking the pretest affects the trainec’s

_ level of motivation and sensitizes him to pay special

ks attention to certain facts and concepts. However,

- since many modules incorporate the pretest as an
nstructional component, what is measured is the

effect of the pretest and the materlal as a total

‘ acka €

Flgure 1921 based on data from a validauon

: study using the one group pretest-posttest design.

“ As a pretest, teacher trainees were administered a

_criterion-reférenced test on grouping EMR children

for instruction, After completlng ain audiotutorial -

“module on the topic, they were given an equivalent

_form of the criterion test as a posttest. Notice the

~_normal distribution of fairly low scores on the pre-

_test and the positively-skewed distribution of high

- scores on the posttest, indicating the effectiveness

of the module for the trainees in the study.
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Figure 18.2,
Data from a one-group pretest-posttest study.
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Control-group design 1.
Isolating effects of Instructional material
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With more complex instructional materials which -
require longer periods of time, it is not at all feasible
to isolate and control the experiences of trainees.

In such cases, a control group is required in order

to establish the effects of such confounding variables
as history, maturation, and testing. In the pretest-
posttest control group design, trainees enrolled in

a course are randomly assigned to two groups, Both
groups are administered the pretest and, aftera
suitable tapse of time, the posttest. In between, only
the experimenta) group works through the instruc-
tional material. Any confounding factor that aug-
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ments the posttest performance of the trainees
should operate equally on the control group. After
taking this factor into account, whatever differences
are obtained in the performance of the experimental
group may be inferred to be the effects of the in-
structional material rather than of history, matura-
tion, or testing. The data say nothing, however, of
the superiority of the material compared to other
instructional programs,

Figure 19.3 is based on data from a control-group
validation test of a 20-hour instructional package
~ on behavior management techniques. Although the
control group shows some gain in performance, the
gain of the experimeittal group is noticeably larger.

O——QO Experimental group
O- == Control group
g
§ -0
-
o-""
4 +
Pretest Posttest
Figure 19.3.

Data from a pretest-posttest control group study.

Control-group design 2.
Comparison of two different instructional modes

The nature of teacher-training courses is such that
it is very difficult to withhold instruction from a
sub-group of trainees to form a control group, as
required in the previous designs. To circumvent this
difficulty, the experimental group is put through the
instructional material while the control group re-
ceives instruction through a “conventional” format,



- Control-group design 3.
~ Using Intact classes

~ This design offers an alternative solutlon to the
problem of withholding instruction from a contro}
~ group, In large teacher-tralning programs, more
* than one section of trainees often are available. Two
- Intact classes of trainees can be used as experimental
and control groups. Instruction is not denied to the
- control class; it is merely postponed to a later se-
- mester. The only difference between this non-
‘equlvalent control group design and design two {s

~ Any natural biases in the enrollment in the different
~_¢lasses will confound the effect of the instructional
material. An evening class, for example, is more apt
- to contaln inservice teachers than a class that meets
during the day.

~ that the trainecs are not randomly assigned to groups.

Control-group design 4.
Within class posttest only

Another problem with the evaluation de-igns
presented thus far concerns the adminlstration of the
pretests, particularly lengthy tests, and their effect
on the control group. Campbell and Stanlcy (1963)
pointed ot that If traliees aic randomly assigned
to groups, there is no need to administer a pretest,

In the posttest-only control group design diagrammed
above, two random groups are created, one Jearning
from the instructional material and the other re-
celving no Instruction. Both groups are posttested
after the experimental group completes the material.
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Figure 19.4 is based on data from a validation Validating managerial formats
test using the posttest only design. Notice the simi- Equivalent-materials samples design
larity between this figure and Fig v2 19.2 which '
shows results of a one-group, j'rete (-posttest study.

()
~——— Conlrol group \5’(9
- = = Experimental grou &
P group i & ‘\0

[ ]

Number of tramnees
1

. 7 .,

S
Test scores IR Ky 0&\

. N
Figure 19.4. .sp"
Data from a postiest-only control group study. ‘Qo
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This design is especlally useful for establishing
the effects of management formats. No control
~ groups are needed since each learner serves as his
own control. At the beginning of the study, a number
of equivalent units of instructional materials are
~ assembled. The units are used alternatively with two
different strategies. For example, the odd units may
be accompanled by behavioral objectives, and the
even ones may be used without them. Or, every other
unit may permit repeated testing while the others
allow only u single test, '

Figure 19,5 is based upon data from eight equiv-
alent directives. Four contained sets of specific
behavioral objectives, the other four did not. Note
the obviously more effective results from the re-
peated-testing format. It should also be noted, how-
ever, that the equivalent-materials design diminishes
in usefulness as the number of equivalent materials
are increased. Because the design functions without
a control group and the same sample receives re-
peated applications of equivalent materials, leaming

; Siaables
@ —— With cbjsctives

O «——— Without objectives

Mean test scores

1 2 2 4 5 8 7 8
Successive handouls

Figure 19.5,
Data from an equivalent-materials sampie study.

O

to learn, learning set, and accumulative learning
may work to diminish between-material-variance
toward the end of a lengthy cycle. Thus, the eight
equivalent treatments measured in Figure 19.5 may
not have been a wise application of the design.
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Payoff validation 1.

Time series
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Payoff validation involves the nicasurement of
the ultimate impact of the instructional material on
exceptional children rather than the immediate
changes in the teacher’s hehavior, In the illustrated
time series design a class of exceptional children
instructed by a particular teacher or traines is ad-
ministered a series of periodic tests (e.g., weekly
arithmetic tests), These tests begin long before the
teacher trainee encouniers the instructional mpaterial
and continues after the material is compteted. The
effect of the newly acquired skill and knowledge is
assumed to be reflected in the children's perform.
ances in the later serics of tests, '

Figure 19.6 is based on the data from seven EMR
children taught by the same teacher. The teacher
worked through an Instructional package on pre-
scriptive teaching of arithmetic after the first three
tests. Notice the general reduction {n the number of
errors made by the children in subsequent tests,
which Is some evidence that the instructional pack-
age had an impact on children’s performances,

[

|

1

:

t4Teacher works through
! the Instructionat

: material here
1
!
i
)
f
|

Mean number of eérrors on
weekly arithmetic tests

1 2 3 4 ] 6
Successive tests

Figure 19.6.
Data from a time-serles study.



Payoff validation 2.
Equival-at time samples design
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This “on-and-off" design is similar to the equiva-
lent-materials samples design discussed earlier. The
design is useful for checking the payoff validation
of an Instructional package after the teacher trainee
has acquired some new teaching technlque. The
trainee is instructed to teach for equivalent periods
of time (e.g., a week) alternatively using and not
- using the new teaching technique. The traincc also
administers a posttest at the end of each time period

on the toplcs covered during that period.

Figure 19.7, based on data from Okey and Ciesla
(1972), indicates how the use of skills from a
module called Teaching for Mastery makes a dif-
ference in the performance of 29 students in a sixth-

grade classroom,

2 | ©-—— Skillsused
s O —» 8kills not uged

1 2 -2 -4
Succoum pe,nodi of tonchlng

 Figure 19.7.

Data ftom an equivalent lime samples tludy

Slnlle subject deslgnr

A number of useful slngle subject designs also
have been developed primarily for the study of be: -
havior modification. They have not, as yet, been
widely applied to the evatuatlon of instructional
materials. However, there appears to be great po-
tential in the utilization of single subject design In

the evaluation of instructional programs. A useful
review of the major single subject designs can be
found in Wolf and Risley's chapter, “Relnforcepent:
Applied research” (1971).

Additional sources of evaluation information are
listed in the selected bibliography at the end of this

chapter and, also, in the bibliography on iests and
test construction at the end of Chapter 1
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Constructing and collecting tests

The types of tests used for validation may be
classified as Input, process, and output measures.

Input measures check the entry behaviors and
characteristics of teacher trainees before they receive
instruction. These measures help to answer such

questions as, “How many of the skills did the trainees:

already possess?” *'In what ways do these trainees
differ from the target population for the material?”
and “‘How do trainee preferences interact with the
rate at which they learn from the material?”

Process measures keep track of the events during
the period that the teacher trainee works through
the instructional material. They help to answer such
questions as, *“‘How long is the trainee able to work
at the material without fatigue?” and *‘What major
problems are faced by the trainee in using the
material?" -

Output measures test the trainee's nchievement
after instruction. They help to answer questions
about changes in his behavlor, knowledge, and
attitude.

Here is a brief description of specific tests from
each category

Input measures

Aptitude tests. These tests, usually standardized,
measure teacher trainees’ aptitudes that relate to
the skill to be learned. An aptitude test on listening
comprehension, for example, may be administered
to the trainee before he goes through a tralning
module on appropriate reactions to children's ques-
tlons, if the developer believes that the skill is re-
lated to the aptitude. The use of aptitude tests per-
mits identification of the characteristics of those

trainees who benefit most from the instructk)na!

material, :
Entry questionnaire. Information on varlous edu-

cational and experiential aspects is collected from -

the trainees through a questionnaire. Previous teach-
Ing experience, Including number of years and type -

of children taught, Is an example of relevani data
collection, L
Entry test. This criterion- referenced test’ mea‘ :
sures the prerequisite skills and knowledge neces-
sary for the effective use of the Instructlonal material,
In Chapter 7, the details were discussed of con- -
structing such a test from the statement of eptry
behaviors, An Ideal entry test helps the traIrTer to -
diagnose exact deficlencies and prescnbe sultable
remedial instruction, -
Pretest. Also a criterion-referenced test gon-.
structed by the developer, the pretest s designed to
measure the extent to which the teacher tralnee has
already attained the objectives of the insxructional
material,

Process Measures

Self-reports and observation systems. Frame-by-
frame responses of a student progressing through a
programed instructional unit is an example of
process data, The trainee’s learning behavior may
also be observed with a sujtable coding system. In
an instructional game, for example, the degree of
each trainee's involvement can be observed and re-
corded. In addition, trainees can be asked perlodi-
cally to check relevant items on a self-report check-
list which describes thels feelings and reactions to
the material.




Output Measures

Posttest, A parallel form of the pretest, the post-
test is taken by the trainee upon completing the in-
structional material. 13 is constructed by the de-

- veloper and it is based on the objectives of the in-

- structional material. Comparison of pretest and the

posttest performances assists in measuring the gains
in the trainee’s achievement. ;

Transfer test and observation systems. 'This per-
~ formance test most often requires the traince to

.~ teach in a real classroom, A suitable checklist or
-~ obsetvation system may be used unobtrusively to

measure the extent to which the trainee applies his

skills and knowledge to the classroom sijtuation,

. Attitudinal measures. In addition to teaching the
- tralnee new skills and knowledge, the Instructional
- material may be instrumental in changing his atti-
tude. The construction of scales and questionnaires
by which the developer can measure these changes
was discussed in the chapter on formative evalua-
tion. The same type of instruments may also be used
for summ. iive purposes.

Conducting the validation test

~ The choice of a teacher trainee population for
summative evaluation depends upon both needs
- and avatlability. The particular evaluation design
also dictates how the subjects should be selected
and assigned to various groups. Federally funded
projects are required to adhere to government regu-
lations on the use of huinan subjects. The publica-
tion, The institutional guide to DHEW policy on
protection of human subjects (1971), outlines these
regulations.
In the selection ol subjects, relevant information
on them, such as 1Q, achievement, and grade point

average, can often be obtained from the records of
public institutions. If pretesting is essentlal to the
design, sufficient time should be allowed to schedule
the test after the subject selection and before the
teacher trainees go through the instructional ma-
terial, During instruction, the necessary steps should
be taken to Insure adherence to the use strategy
stipulated in the teacher’s manual. After instruction,
posttesting can be immediate or it can be delayed
for a period of time, depending upon the validation
phase, In elther event, posttesting is usually more
complex than pretesting,

Analyzing data

It is strongly recommended that the instructional
developer consult with a measurement and data
analysis expert as early as possible in the planning
phases of a validation study, Early consultation can
frequently avoid costly delays and post hoc data
analysis. Data analysts are usually more helpful and
cooperative when given an opportunity to assist in
the plan for treating the data prior to the collection
of the data.

After validation testing, the various instruments
are scored, coded, transferred to computer cards,
and analyzed according to a pre-designed procedure.
If quality control measures have been carefully at-
tended to throughout the formative evaluation stages,
the data wlll be unlikely to indicate that the instruc-
tional material Is totally unreliable or ineffective.
However, some unanticipated weaknesses, which
indicate that the material is not yet ready for large-
scale dissemination may be discovered. In this case,
results from the valiation testing should be analyzed
to provide additional formative feedback, and suit-
able modification should be made. Unless these re-
visions are minor, summative evaluation shoutd be
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repeated with the modified material to ensure that
the effectiveness has been improved. When valida-
tion testing yields positive results, an evaluation
report can be written and the final packaging and
dig‘sibution of the material can begin,

Professional jurying

Techniques for coltecting expert opinions on the
appropriateness and technical quality of instruc-
tional materials were discussed in Chapter 17. The
same procedure may be used again for professional
jurying of the total package. Expert opinion in this
case Is not used to modify the material but to pro-
vide the consumer with objective appraisals. Both
positive and negative opinlons should be reported
as a part of the final validation report.
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~ Obleatives

. aging by obtaining necessary permission aiid
releases.
2 2, Congider authorship rights and how to ebtaln a
.. copyright,
3. Provide rationale for high production standards
© Infinal packaging.

Chapter20

1. Prepare the instructional material for finat oack-

Final packaglng

Throughout the earlier stages, the need for consid-
ering various dissemination Issues has been stressed.
With the completion of summative evaluation, the
dissemination issue comes to the fore, Modesty and
reluctance may prevent the developer from push-
ing his materlals, but, if they have been systematl-
cally developed and emplrically validated, it |s the
developer's responsibility to give them the widest
possible dissemination. In many instances, teacher
trainers devetop materials and programs to meet
local needs and conditlons and make no effort to
disseminate them. They cannot or will not consider
the Issues Involved in getting the materials to other -
programs in which they could be used. Through the
wldespread communication of training program
developments, field-wide progress toward a more
sophisticated corps of well-prepared special educa-
tion teachers may be realized and the wasteful dupli-
cation of effort prevented, The major professional
orgaaizations in the field of special education, in
recent years have begun to recognize their reciprocal
responsibility toward the individual and group pro-
gram innovator by sponsoring and encouraging dis-
seminatlon activitites, Some of these dcvelopments
are discussed in Chapter 21.

The skills required of 2 disseminator are quite dif-
ferent from those of a developer; consequently,
packaglng and distribuling responsibilities may have
to be turned over to another person or téam. This
chapter discusses some practical packaging con-
siderations that apply to small-scale-developer pro-
duced packages as well as to commerclally produced
materials,

Selecting the producer and the disseminator

The producer who undertakes the production of
multiple copies of the final version of an instruc- -
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tional material may be a printer, film-maker, or
packager. The disseminator markets or distributes
the materlal. The same person may serve both func-
tions, as in the case of publishing. Very few teacher-
tralning programs in speclal education are equipped
to undertake either activity,. Many commercla! or-
ganizations may be eager 10 undertake the final pro-
duction for a fee but very few, if any, are enthusi-
astic about marketing the materials because the
market for special education teacher-training ma-
terials is very thin. 1t has been variously estimated
that the maximum sale is around 2,000 copies di-
rectly to trainees or 200 to teacher-trainlng pro-
grams, over a period of five years. The reluctance
of commetclal sources to disseminate speclal educa-
tion materials suggests the need for a combination
of commercial production and local distribution.

Obtaining releases

Before final production, the developer must ob-
tain certain clearances. For example, permission is
- needed to quote from other copyrighted materiats.

“No special permission is required for quoting from
materials in the public domain (e.g., legal docu-
ments and books published more than $6 years ago).
Usually, permission is not needed to quote pas-
sages of less than 150 words from textbooks. How-
ever, it is a courteous gesture to request permission
to quote even short passages. With trade books, ask
permission before quoting anything. Even if not
quoting directly but merely paraphrasing or adapt-
ing another author’s ideas, permission should be
obtained. All permissions must be secured from the
holder of the copyright, who may or may not be the
author. A model letter for asking permission is given
in Figure 20.1.

Dear Sir (Gentlemen):

1 (we) would 1ike to have your permission to
use the following ccpyrighted materisl in my (our)
book (instructional module, film) entitled (title
of the instructional meterial) to be published
(distributed) by (name of the publisher or dissen-
{nator) sround (approximste date of publication).

Direct quotation of spproximately ....,, words
beginning with the words "......" or page «..e.1)
1ne ..s000, and ending with the words ",....,"
on p.‘. 448000 ) “l\. seailen

Condensstion(s) (pluphrue,(l))‘ of material
sppearing on page ......

[llustrations (Figure ......) frem page .....

Wo will be using the following credit line to
scknowledge your material as the original source! -

(Give book reference sccording to the APA
style)

1 (we) will deeply sppreciate your signing
the permission form in the duplicate copy of this
letter and retuming it at your esrliest conve-
nience. You may keep this copy of the letter for
your files.

Yours sincerely,

1 (we) grant permission to roproduce the materisl
specified sbove.

NN soassi s a s el

By SesIes s et aNEsUy

Figure 20.1. Model tetter requesting permission to use
copyrighted material,




Another type of clearance Is required before final
production for photographs, video tapes, and films
of all living persons. Such a release is required even

from friends and students as long as they are recog-
“nizable. In the case of mirior children, the release

e must be obtained from the parents. You s'iould re-
- ... 8ssure parents of handicapped children that the

material will not be used in any derogatory manner,
A model release form is shown in Figure 20.2,

L hereby give permisaion to (your nams or name

of 1he Institution producing the instructional materlal)
1o make plcturas (lilm clips, video recordings) of me
(my minor child (name of ¢hild) ), and use the
finished product for any legitimate purpose with-

out limitation. .

Oate;

Signature

Name

Address

Figure 20.2. Model release form,

Copyright considerations

With the extremely thin market for teacher-training
materlals In special education, it is unlikely thata
developer will grow rich on royalties. Copyright is
important, however, to prevent instrucilonal materlal
from being illegally exploited. There follows a brief
Introduction to the copyright procedure, :

The owner of a copyright is granted exclusive
rights to sell, distribute, translate, or transfer into
other media the material which he has developed. -
Copyright s granted only to published materials,
that Is, to those made avallable to the public, but
all unpublished materials automatically come under

the protection of the common law literary property

provisions. Contrary to common belief, only the
author or his agent may rightfully copyright the
material he has developed. In the case of writers
and instructional developers working en a project,
the law clearly states that it is the employer, not the
employee, who Is regarded as the author, Nor-
mally, copyright protection lasts for 28 years and is
renewable for another period of the same duration.

What may be copyrightcd?

Depending upon the format and media, instruc-
tional material may fall into different classes as de-
fined by the Copyright Office. (See Title 17, United
States Code.) Textbooks, objectives outlines, re-
source lists; tests for criterion-based formats; rules,
directions, and scripts for games, simulations, and
roleplays; programed instructional materials, in-
formation-mapped books, and handouts; and printed
lliustrations and charts, all come under Class A.
Training modules which are predominantly slides
or filmstrips come under Class J, Scripted or minl-
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mum-structure protocols come under Class L, and
edited excerpts fall under Class M. The types of
instructional materlials which cannot be copyrighted
include reprints of public documents (e.g., special
education legislation), and blank tables and forms
(e.g., forms for use in resource-management formats)
which are designed for recording rather than con-
veying Information.

USOE copyright program

Projects funded by the Office of Education must
adhere to the USOE Copyright Program, They are
outlined in the following two pamphlets:

U.S. Office of Education copyright program in-
Jormation. U.S. Department of Health, Edu-
cation and Welfare, National Center for Edu-

~ cational Communication (U.S. Government
Printing Office, Superintendent of Documents
Catalog No. HES.211:11031-A, 1971).

Office of Education copyright guidelines. U.S.
Department of Health, Education and Welfare,
National Center for Educational Communica-
tion (Government Printing Office 8§99-601).
Reprinted from the Federal Register, 35 (91),
May 9, 1970.

Basically, this program provides the right to copy-
right to the developer for a short period during de-
velopmental and field-testing stages, and to the
disseminator for a specific limited period (usually
seven years). Beyond this period, all materials de-
veloped through federal funding become public
domain.
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How to obtaln copyright

The first step is to insert in the final version a
copyright notice that includes the term copyright,
the symbol ©, the name of the copyright owner,
and the year of publication. In printed materials

this notice should appear on the title page orits . -

reverse side; in mediated materials it should ac-
company or immediately follow the title. Immedi-
ately after the final production of your instructional
material, obtain the appropriate form from the o
Registrar of Copyrights, Library of Congress,
Washington, D.C. 20540. Return the completed
form with the fee and the number of c0pies specl-
fied for the class of materials :

Production standards

When the decision is made to disseminate the

instructional material widely, production standards - g

must automatically be raised, Gliessman (1972)
pointed out that *‘Patently *home made’ tapes and
fitms will not do. The developers of the pilot. . .
materials have in large measure rejected the naive
assumption that users will overlook technical inade- *

quacy . . . for the sake of having ‘conceptually sound’ i

materials. Fortunately or unfortunately, the profes-
sional consumer probably reacts to technical quatity
as quickly and surely as he may to conceptual qual-
ity. The fact that the developer is producing ma-
terials that are unique conceptually does not allow
him to ‘beg’ technical standards” (p.7).

If a production is of fairly high technical quality,
the final production may just require commercial
duplication; if the products are shabby, however,
the commercial producer may have to begin from




scratch, In any event, more work must still be done,
~. " Inthe publication of printed materials, for example,
. the manuscript must be typed, edited, and shipped
-+ tothe publisher before the deadline; illustrations
___ prepared; photographs reproduced; model releases
- and permission to quote obtained; type style, lay-
- out, and binding selected; galley and page proofs
- corrected; an index prepared; and copyright ob-
. tained. In the final production of a film, one must
- specify length, color or black and white, synchron-
.+ ized or wild sound, and optical effects; produce or
edit the script; suggest modifications on the rough
~ cut and synch, effect, narration, and music tracks;
. inspect the answer print and approve optical effects,
*~ = animatlons and titles, optical sound track quality,
- and suggest color corrections; and recheck the final
- version of the film.,
Other desirable qualitles for Instructional materials
In addition to high technical quality, a number of
~ other characteristics are associated with widely dis-
~ seminated instructional materials, Extrapolating
from the findings of Rogers and Shoemaker (1971)
. in noneducational contexts and from the American
Institute for Research (Crawford, Kratochvil, &
Wright, 1972) in general educational contexts, four
characteristics of instructional materials can be
. identified as essential for gaining wide acceptance
~ in classrooms.

1. Face validity, The instructional material should
= notonly be relevant to the needs of teacher trainees
and trainers but also appear to be so obviously.

Face validity of the package can be increased by
.. displaying its goals, objectives, and relevance in
~salient places. Expert opinion about the material
. and positive reviews in professional journals en-
. courage its acceptance.
2. Completeness. Self-contained instructional
packages are more widely accepted than isolated

components. Total-package developmental testing
will atso help identify missing components. Make
sure that all elements are of equally high technical
standards. Nothing is more disappointing than a
dittoed sheet In the midst of a slick package. ..

3. Flexibllity. A number of otherwise effective
instructional packages are not used as widely as
they deserve to be because they deal with a lengthy -
topic in a rigid fashion, Most successful packages =
permit local variations in their use and include a
small component for a trial use before the entire
package is adapted. If your instructional material -
contains a number of independent units, they should
be made available on an individual basls. ,

4. Ease of use. As far as possible the instruc-
tivnal material should be packaged to permit easy
use. Thus, all unnecessary media requirements
should be avoided. A comprehensive instructor’s
manual will go a long way toward simplifying the
use of the material. As pointed out eartier, such a
manual should not be added as an afterthought but
should be designed as an integral part of the in-
structional package and field tested along with other
components.

We have examined a relatively large number of
instructional materials developed by special educa-
tion teacher trainers. Qur expéerience leads us to
caution the potential developer to exert particular -
attention to the need for making instructional pack-
ages independent of their developers, that Is, they
must be usable in the absence of the developer.
Exportable packages must be usable without the -
necessity to communicate with the developer beyond
the contents of the package.
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" Publlclaing the Avallsblity of the
. luslmuml Material

- We shall not attempt hete to give you specific
guidelines for writing advertisement copy., However,
- temember that the initlal evaluation of a material is
often made by reading a publisher's description or
inspecting a snall, sampler kit, As Hull and Wells
(1972) polinted out, the purpose of such descriptive
litecature on Instructional materials is to clarify what
. _fuis, why it was developed, how it works, who can
. use it, when to use it, and what it Is not.
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Objectives

t. Describe how the diffusion of new Instructional
products is accomplished through dissemina-
tion, demonstration, and adoption facilitation.

2. Incorporate the foowing in the dissemination
of a new instructional package: audience analy-
sis, strategy for gaining acceptance of material,
timing, and media.

3. Plan demonstration activities to encourage ac-
ceptance of new instructional producls.

4, Oraw up a strategy for assisting the user in im-
plementing a new instructional program.

Chapter 21

Diffusion*

Several professional organizations concerned with
special education are currently engaged in a varlety
of diffusion activities. Since developments in the
field are so rapid, a summary of the status of these
activities would be quickly outdated. However, it is
important to note that among the organizations
engaged in or actively pronioting some level of
diffusion activity, is the Courcil for Exceptional
Chiidren (CEC), the Teacher Education Division of
CEC, the Leadership Training Institute;Special
Education at the University of Minnesota, the re-
cently reorganized national network of Regional
Resource Centers and Area Learning Resource
Centers, and the National Center on Educational
Media and Materials for the Handicapped. The
Bureau of Education for the Handicapped, U.S.
Office of Education, plays a central role in many of
these efforts through federal sponsorship of pro-
grams and active encouragement of diffusion of
innovations to the field. Nevertheless, the diffusion
stage of the instructional development process is
most likely to be either unfamiliar to or neglected
by special education teacher trainers and training
prograni developers. This concluding chapter dis-
cusses diffusion and materiats utilization in order
to acquaint the reader with the basic principles of
diffusion and adoption and with some of the major
issucs raised by these activities.

* *Tiis chapter was written for the {iour¢ebook by Dr.
Alice R. Jwaideh, Dlivislon of Instructional Systems Tech-
nology, School of Education, indlana Unlversity, Assoclate
Professor, IST, and diffusion speclalist for the Center
for Innovation in Teaching the Handicapped.
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What is Dittusion?

Diffusion is the process through which a new idea
or product becomes accepted and assimllated, that
is, “adopted,” by an individual, a group, or a sys-
tem. The three basic furictions involved in diffusion
are (a) dissemination, (b) demonstration, and (c)
facilitation of adoption. '

The diffusion process differs in many ways from

the processes of development and production, Usu-
ally [t increases In Intensity as thé other processes

~ near their culminatlon. After an instructional pack-

‘age has been designed, further activities are needed

to gain its acceptance and adoption. The most ef-

~fective solutions to practical problems in teacher

training can have no effect unless they are diffused
to the fevel of the practitioner and adopted by him,
The specific activitles to be performed in diffus-
ing a new instructional product or method differ
considerably depending upon the innovation, the

- characteristics of the potential users, and the situs-
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tion. Thus, in different situations, there may be rela-
tively greater or lesser emphasis on aspects of dif-
fusion involving the roles of information conveyor,
demonstrator, promoter, or consultant. In nearly all
cases, however, the job of the diffuser is to link or
bring together the improved products, materials,
and practices—that is, the innovations—-with the
practitioners who might benefit from their use. He
accomplishes this through the three basic functions:
dissemination, demonstration, and facilitation of

adoption.

The dissemination aspect of diffusion involves
spreading awareness among practitioners of the
existence and general nature of an innovation. This
task goes beyond merely imparting information; it
involves the affective domain, for the disseminator

must create a desire for the change, provide en-
couragement, and, if possible, arouse genuine en-
thusiasm on the patt of potential users,

- Through demonstration, practitioners are given
an opportunity to examine and assess the new prod-
uct and build up conviction of its suitability and ef- -
fectiveness. The demonstration should provide a
real chance for practitioners to gain experience with
the innovation In a setting similar to that in which

- they would use it, ‘

Facllitation of adoption involves helping the
adopter to Incorporate the innovation Into the func.

toriing system and providing him with the necessary

assistance and support to maintain it. Therefote,

consideration must be glven to such factors as pro- : :‘7:

viding the necessary funds, materials, and equip-

ment sequired by the innovation; adapting it to meet -
specific needs; training personnel touse ityand -~
providing continuing evaluation of Its effectiveness.

1. Disssmination

Audlience analysts, Usually, the first step in plLin--
ning a dissemination program is to decide upon the
audience or audiences to whom the message will be
directed, In disseminating information about teacher
training pnckages, the audience could be any one
or more of the following groups: university special
education programis, teacher education consortia,
school administrators, teachers, teachers' organiza-
tions, students, parents, conmunity groups, state
department of education personnel, curriculum
commilttees, and speclalists in various disciplines
concerned with the education of the handicapped.

After identifying the audiences to be reached, a
careful analysis should be made of the characte:istics




of the members of each audience, including their
attitudes, vatues, and needs. The characteristics of
potential users must be kept in mind In devising
promotional or publicity material almed at diffusing
innovative products.

Determination of strategles and themes. A diffu-
slon “strategy” Is an overall design for galning ac-
ceptance of an innovation. Guba (1967) has de-
veloped the following classification of strategies,
based upon assumptions about the audience:

O Value strategy, which views the potential
adopter as a professionally oriented person who
can be obligated to adopt through an appeal to

_hisvalues.

O Rational strategy, which views the potential

~ adopter as a rationa! entity wh» can be con-
vinced, on the basis of hard data and logical
arguments, of the innovation's utility (i.e., its
feasibility, effectiveness, and ¢fficiency).

O Didactic strategy, which views the potential
adopter as willing to adopt but untrained to use
the innovation; that is, he has the appropriate
values, motivations, and economlc resources,
but does not know how to perform.

O Psychological strategy, which views the adopter
as u psychological entity whose needs for ac-
ceptance, involvement, and Inclusion can be
employed to persuade him to adopt.

O Economic sirategy, which views the adopter as
an economically orlented entity who can be in-
fluenced to adopt.

O Authority strategy, which views the adopter as

- amember of a bureaucratic system who can be
compelled to adopt by virtue of his relationship
to an authority hierarchy.

In planning dissemination actlvities, the dis-
seminator should attempt to select the appropriate
strategy to persuade each of hls audiences to con-
sider, try, or adopt the innovation. He should make
this selection not only on the basls of his assumptions
about the audience’s characteristics, but also on the
basis of such considerations as his particular 4iffu-
slon objectives, the nature of the innovatlon itself,
the resources available for carrying out the diffusion
effort and, of course, his personal style.

The deterinination of spécific themes to use will
be based on similar considerations. Examples of
some general types of themes that have been used
frequently in disseminating educational innovations
include the following

0O ¢ hlld-cemered. etnphasizing that the change wili
benefit students.

O Financial, emphasizing that the innovation will
be economical in terms of benefits received,

O Trainer-centered, emphasizing that the innova-
tion will conserve the trainer's time or energy.

O Communiry-centered, emphasizing that the in-
novation will benefit the community or society
as a whole.

O Educational currency, emphasizing the desir-
ability of keeping abreast of current educational
practices.

O Leadership, emphasizing the training program
or school district's reputation for leadership, or
the prestige of being one of the first to introduce
the proposed change,

Tlmlng In addition to decidnrg upon strategy
and themes, the disseminator must also plan the
timing of the dissemination program. For each au-
dience, he must determine the precise time at which
the program should begin, and the times at which
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various items of information should be presented.

In planning the timIng of dissemination activities,
it is important to keep In mind the steps or phases
which adopters usually pass through in the course
of declding whether to adopt or reject an innova-
tion. Comprehensive attention to each of these
‘phases has been found to maximize the et‘fectiveness
of diffusion actlvities.

The adoption process has generally been viewed
as consisting of five phases:

1 Awarmess. or first knowledge of the existence
-of an instructional material,
2. Interest, or actively seeking further informatlon
about the material,
3. Evaluation, ot fotming a favorable or unfavor-
able attitude toward the material. (This phase
may be regarded as a subjective appralsal of the
materlal.) '
4. Trial of the material, on either a temporary or
partial basls. This phase s an Irnformal valida-
“tlon testing by the consumer, ‘
5. Adoption {deciding to make full use of the ma-
-~ terlal as the best course of actiod available), or
rejection (deciding not to adopt the material).

It should be noted that these various phases may
not always occur in the above sequence and, in some
cases, one or two of them may seem to be skipped
entirely. Nevertheless, extensive research indicates
that the adoption of a new idea or product requires

“time and involves distinct phases or steps. The dis-
seminator, therefore, should attempt to keep “In
phase” with his audience. In most cases, he should
not neglect the initial phase of arousing the interest
of and motivating the potential adopter prior to
providing him with detailed information about the

material. He perhaps should not push a *“trial” of

‘channels or media can be used, These include the
 periodicals aimed primarlly at specjalized audl- -

~or the Newsletter of the Teachér Education Dlvmon

the new product while the user Is stifl seeking basic
information. And he should not continue to work

on the Interest-arousing phase when the prospective
user has already tried out the materlal and is ready i
to adopt it. In cther words, it Is hetpful for the dis- ’
semlnator to accurately appraise the phase of the

change process which the client has reached and -

design his messages accordlngly

Selection ol dlmmlmtlon medla. ln dissemlnat- e
ing a new product, 8 number of communication -

ences, such as The Journal of Teacher Educarlom .

of CEC, conferences, meetinss. and conventions of
varlous kinds; direct malil access to membersof
selected organizations through thelr membcrship e
lists; and direct contact with practitioners. In some -
situations, mass media channels are effective for
dissemInating an Innovation; in other sityations, -
interpersonal channels ofeommunicatlon may be s Tan
more effective. N
The main advantage of mass media Is that they el

can reach a large number of persons rapidly, They
tend to be more effective at the awareness stage of
adoption, and they are more effective for earlier
than for later adopters. Their major disadvantages

ar: that they are impersonal and that the recipients
cun expose themselves only lo what they want to .
hear of see, easily shutting out or forgetting those
messages with which they disagree. = - - -

Ideas often seem to spread best and have the

greatest impact when people talk to one another,
Thus, in addition to using the traditional kinds of
communications media, the disseminator should at-
tempt to make maximum use of interpersonal com-
munication channels that involve face-to-face ex-




changes between two or more individuals,
~ In disseminating an innovation, interpersonal
- channels tend to be especlally effective at the evalu-
_ atlon and trial stages of adoption, Compared to
mass media, Interpersonal channels are much more
- capable of changing strongly held attitudes. It may
be essentlal to use them when one encounters re-
sistance or apathy toward a new product. Other ad-
vantages of Interpersonal communication are that
© it permits the communicator to select his own au-
. dience, detect inattention, correct misunderstand-
~Ings, provide clarification, and obtain immediate
~ feedback on the recipient's reactions. The maln dis-
. advantage of the interpersonal approach is that it
. Isrelatively slow for reaching large numbers of
people. , :
- The use of interpersonal channels can be greatly
~ enhanced through the identification of opinion lead-
ers—those Individuals within the group who are
more active than others in introducing new informa-
tion into the communication network, and who exert
a disproportionate amount of influence on other
- group members. Such persons tend to rely for in-
formation on sources extemal to their group; often
they are more likely than other group members to
~ attend conventions, travel, be in touch with out-
siders, and have an interest in new information and
ideas. Opinion leaders also tend to maintain a high
level of social participation within their groups and
- often (although not always) are in a position of
~_ slightly higher status than those they influence. For
- these reasons, opinion leaders can provide access
~toone’s audience and its interpersonal communica-
-tion network, and thus serve as valuable *links"
~ between the disseminator and potential adopters.

Dissemination criteria

The disseminator should try to evaluate the ef-
fectiveness of his dissemination efforts. He shouid
ascertain what action, if any, prospectlve adopters
have taken, and he should plan ways of making
further approaches to persons not yet “sold" on
the innovation.

Criterla for effective dissemination

O Clarity. Information should be clearly stated,
with a particular audience in mind.

Q Validily. The information should present a true
picture. '

O Pervasiveness. The information should reach all
of the intended audience.

QO Impact. The information should evoke the de-
sired response from the intended audience.

O Timeliness. The information should be dis-
seminated at the most opportune time.

QO Practicality. The information should be pre-
sented in the form best suited to the scope of the
project, considering such limitations as distance
and available resources.
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2. Demonsiration

A demonstration may be defined as an activity
in which the participants observe planned, carefully
presented examples of real or simulated behavior
illustrating certain techniques, materials, equip-
ment, and procedures as they might realistically be
employed (Harris, Bessent, & McIntyre, 1969).
The examples in this section are from demonstra-
tions of materials at the inservice level, but the
principles are applicable to preserVICC tratning
programs as well, .
~ Many experts regard demonstratlon as a very im-

- portant part of the diffusioa process. It has even
been said that it is the most effective way of con-
vincing educators of the value of a new product. In
his well-known study of educational change in New
York state, Brickell (1961) asked hundreds of
teachers and administrators what it took to persuade
them to try an innovation that was being used in
another school. The consensus was that the best way
to judge an innovation was to see it in operatio::.
Brickell concluded:

Speeches, literature, research reports and con-
versations with participants outside the actual
instructional setting are interesting but relatively
unconvincing. IMPLICATION: Recommended
new programs must be demonstrated so that they
can be observed in action (p. 27).

Several types of demonstrations can be pre-
sented in several kinds of contexts. A new product
or set of materials can be demonstrated in a special
“demunstration center” set up specifically for that
purpose. In some cases, a particular training pro-
gram in which an innovation is being implemented
can be designated as a ‘‘demonstration school.” In
disseminating new curriculum materials, the Eastern

Regional Institute for Education (Mahan, 1970)
made wide use of *demonstration day" programs.
*Jn such specified days, teachers from varlous
schools were invited to spend an entire dayata
host school where the new materials were already
in use. Within a single institution, “*demonstration
lessons” may be presented, that is, other tralners
may be invited to observe the use of a new set of
training materials, Demonstrations can also consti-
tute an important part of inservice programs, such
as workshops, institutes, and conferences.. .~ < -
A demonstration can servé various purposes It
can be used to Inform observers of new materlals
and techniques, thus creating awareness; it can help
to develop an understanding of the items belng ‘
shown and explalned; and It can help to arouse In« 4
terest in the use of these items. Perhaps the most -

importanl function of a demonstraticn, however, .

is to butld conviction of the feasibility and usefy lness

of an innovation for the potential adopter. - ;
To accomplish these purposes effectively, a

demonstration should meet the following cnterla

Convenience. The demonstration should be con-
ducted at a site within a reasonable distance of
the intended audience and should be easily
accessible,

Evidential assessment. The demonstralion should
provide an opportunity for potential adopters
to examine and assess the operating qualities of

the innovation. Accurate assessment Is possible
only if the demonstration provides evidence that =~

can be examined thoroughly, critically, and per-
sonally. Moreover, the demonstration should -
illustrate both positive and negative factors re-
lated to the innovation and its implementation so
that an observer can reach a valid professionai
judgment on its utility for him (Clark & Guba,
1965).




Credibility, The demonstration must be con-

. vincing and compelling, Consequently, it must

. be conducted in a situation that is very similar
~to that In which it would be used by the poten.
tial adopters As Brickell (1961) polnted out,

- anything abnormal, unreal, or artifictal in the
circumstances surrounding an observed program
“—that Is, anything apprecisbly different from
conditions in the visitors’ own school system-—

~_can rob the demonstration of its persuasive effect
- Observers tend to be very sensitive to any dis-
- tinctive characteristics of the host school, such
* as the pupils' mental ability, financial support,
- physival facllities, teacher characteristics, and
50 forth, If these characterlsilcs are unlike those
~of his school, he will tend to attribute the ap-
~ parent success of ihe program to these differences.

, Plenning ] demonstntion. As indicated the lo-
~ cation of the demonstration fs extremely Important; -

it should be selected to offer maximun convenience
“and credlbillty In addition, if a school is to be the
~site of the demonstration, it should be selected on
the basis of such factors as its leadership and
policies toward experimentation, the attitude of the
~school board and the facilities available,

Another important task [s to select a person (or
- persons) to conduct the demonstration. He must
" bave considerable skill, knowledge, flexibility, in-

-~ terest, and enthusiasm, It has been found that dem-
. onstrations by peers are more effective than demon-
 stratlons by high-status persons. Often it Is best to
_‘use teachers as the demonstrators, especially if
- curriculum materials and students are involved, and
. if the observers themselves are teachers, The ar-
* rangements for the demonstrations can, of course,
- be made by ¢ersons other than the developer.

In selecting participants for the demonstration,

attention should be given to the optimum group
size. The problem of having too many persons in
attendance must be weighed against the disadvan.
tages of having too few. The optimum size of the

- group depends, in part, upon the size of the objects
~ and movements to be demonstrated. Thus, some-

times 5 or 10 persons will be enough but sometimes -
40 or 50 will be desirable, .
Do no invite “just anyone". Select persons who

_can and will profit from the demonstration. They Cobie
_can be chosen on the basis of interests and expressed -
or diagnosed need. Sometlmes it Is advisable to In-

clude high-status persons who can provide t‘ollow upi"
support after the demonstration, : t
Attention should be devoted to preparing an ef-

.- fective letter of invitation which should be maiied

out with the reglstration forms. If possrble, send

- out in advance a descriptive article of brochure or
other orlentation materials that provide background -
~ information about the Innovation to be demonstrated.

Prepare a detailed plan of the demonstration it
self, foiiowing these preparatory steps.

1. Outline the sequence of events in detall

2. Review and revise the outline.

3. Prepare the materials and equipment that wuil
be needed before and after the demonstration
and during each event, including such resources
as space, facilities, and personnel, ~

4. Stage a “dry run" of the demonstration before a
few persons who can suggest reﬁnements

$. Prepare a final revislon of the rlemonstratlon
plan according to a carefully developed time .

schedule and incorporate it ln a printed program S

-or agenda. S

Follow-up aetlvltles. Follow up aetwriies are
often planned for immediately after the demonstra
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tion while impressions are still vivid and interest
is high. Possible follow-up actlvities include ihe
following: ‘

it

Discusslon of techniques, procedures, and ma-
terials observed. It is usually best to provide
for the answering of questions, as well as dis-
cussion, explanations, and analysis, after the
demonstration rather than during {t. This recom-
mendatlon Is especially true if explanatory com-
ments during the demonstration would detract
from the realism of the situation. ,
Laboratory sessions, in which the observers,

~ sometimes in a group, attempt to do what they
have seen demonstrated.
Directed praciice sessions, In which the indi-
vidual observer is guided in his efforts to do what
has been demonstrated.
Interviews with observers to plan ways of using
demonstrated procedures or techniques in a real
situation, '

Several kinds of follow-up activities also may be
desirable after the observers have returned to their
home schools. One of the most valuable steps is to
provide them with assistance to implement the ob-
served procedures. This type of follow-up support
would undoubtedly do much to increase the effec-
tiveness of the demonstration as a diffusion method.

Evaluation. A final but important task is to
evaluate the participants’ reactions, both at the
time of the demonstration and later, sometime
after they have returned to their school situa-
tions, Often, a simple evaluation instrument is
prepared for participants to fill out at the end
of the demonstration program. An even more
important evaluation task is to determine the

extent to which the lnnovation has actually been
adopted as a result of the demonstration. Data

relevant to this question can be obtained through - . o

follow-up letters, telephone calls, personal visits
to school district offices, examination of In-
service workshop rosters, and, In some cases,
regional salesmen or distributors of the new ma-
terials, Another type of follow-up activity that
may prove profitable Is to arrange some form of
interaction with potentially interested persons
who were invited but unable to attend the dem-
onstration, .

Guidellnes ror maxlmlz:ng the effecﬁvmess aeii
ofa demonstratlon.

O Offer the observers somelhlng new or dlfrerenl i
or, at least, more highly refined than that with
which they are already familiar. .

O Encourage team attendance, if possible. Try to
have several persons from the same university or
school district attend the demonstratton, instead '
of just one from each Institution.

O Design the demonstration to make maximum use

of viewmg, use listening as a supporting element.

O Arrange in advance for adequate facilities, in- =~

cluding good lighting and acoustics, sitting or
standing room for good viewing, a physical set-
ting that can be staged to approximate reality,
and microphones that can be suspended over the
demonstration area.

0 Design an observation instrument to encourage
note-taking.

(1 Introduce the demonstration bricfly; give needed
information for meaningful obscrvation; tell the
audience why it is observing, what to look for,
and how to observe.




0 Arrange for newspaper or television publicity.

O Usc persons other than the demonstrator for
follow-up activitics to avold the problems of
fatigue, emotional involvement, and role shift.
Follow-up leaders should be selected, trained,
and briefed in advance.

O Arrange for coffec or other refreshments at the
beginning of the meeting; where possible, make
allowances for smokers.

O Permit and encourage free verbal interchange
with classroom tcachers who have used the in-

“novation.

O Avoid formal presentations by outside experts
and too much participation by representatives
of educational change agencies.

With regard to thé last two points, the Eastern
Regional Institute for Education (ERIE), in its
publication entitled How to plan a curriculum dem-
onstration day (Mahan, 1970), reported that feed-
back from evaluation questionnaires, completed by
demonstration day visitors,

. tended to underscore the impact of observa-
tion of classroom teaching and free verbal inter-
change with classroom teachers. . . . They did not
come to be lectured at or to discuss theoretical
frameworks for educational change. They came
to see and to get the facts from teachers for whom
the new curriculum was an everyday classroom

_reality (p. 25).

In addition, the ERIE demonstration day pro-
grams provided the opportunity to questio1 the
- pupils who were observed and witness the adniinis-
tration of a competency measure. Plenty of time
was available o question the principal about such
aspects of the program as time considerations,
costs. relatio’ to the total curriculum, inservice
training tequirements, and so forth. Also scheduled

were glve-and-take sessions among visitors, princi-
pals, and several teachers, and a well-written
summary artlcle about the innovation was distributed
to be taken home.

Advantages and disadvantages of demonstrations.
The demonstration has a number of advantages as
a type of diffusion activity. A primary one is that it
permits observation and provides an opportunity to
evaluate the innovation before it is tried out. Also,
the demonstration is a highly visible and publicizable
technique; it stimulates activity and involvement on
the part of potential users; and it reinforces the
adoption behavlor of the demonstrator himself (if
he is a user) through the public commitment he
makes by demonstrating the innovation,

Demonstration has some limitations, however.
Although the demonstration may be useful to de-
velop knowledge, understanding, interest, and per-
haps even conviction, it is not feasible for the de-
velopment of actual skills as usually the audience
merely observes. Another limitation is that only a
relatively small number of persons can be influenced
through a demonstration because the size of the au-
dience must be limited. Also, demonstrators may
overemphasize the success of the innovation and
play down the difficulties and possible failures.
Finally, a densonstration that fails may have a very
negative effect on a change effort. Nevertheless, as
Havelock (1969) pointed out, if the failure is due to
the complexity and real difficulties inherent in the
innovation itself, rather than to the sponsor's failure
to plan and carry out the demonstration effecuvely,

" actual benef’ Is may accrue.
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3. Facllitating adoption

In addition to disseminating and demonstrating

a new instructional product, sometimes the diffuser
also has the responsibility of helping the adopter to
put it into practice or install it. This responsibility
involves two major kinds of objectives: (a) “opera-

“tlonalizing” the innovatlon, that Is, adapting it to
the specific conditions and needs of the adopting
institution; and (b) “Institutionalizing” it, that is,
establishing it as an Integral part of the ongolng
program, This sectlon is concerned malnly with the
laiter objective :

Gelnlhg acceptnnce and support

~ The diffuser can facilitate adoption in a variety
of ways, In preparing for the initial use of an in-
novation within a particular system, it is helpful
first to get the support of key administrators and -
staff members. An attempt should then be made to
identify other persons who are favorably disposed
toward the innovation, Most experts agree that
initially it is usually best to work with those parts
of the system that desire to change.

Attention should also be given, however, to win-

ning over important individuals who are opposed
to the innovation. In dealing with opponents, it may
be desirable to (a) include them, if possible; (b)
make their partimpation voluntary, if possible;
(c) if they say it's nothing new, get them to help
others; (d) attempt to alleviate their fears about the
innovation; and (e) consider alternative forms of the
innovation which they might accept. Watson (1969)
proposed the following list of guidelines for over-
coming resistance to change:

Guldellnes for overcoming reslstance to change*
Who Brings the Change?

1. Resistance will be less if administrators, teachers,

Board members and community leaders feel that
the project is their own—not one devised and
operated by outsiders. :

2. Resistance will be less if the project clearly has
wholehearted support from top offictals of the
system.

What Kind of Change

3. Reslstance will be less if participants see the
change as reducing rather than lncreaslng thelr
“present burdens.

4. Resistance will be less if the project accords wnh e
values and ideals which have long been ac-. e
knowledged by particlpants,

5. Resistance will be less if the program offers the e

kind of new expenence which mterests parti
cipants,

6. Resistance will be less if partlclpants feel that
their autonomy and their security is not
threatened.

Procedures in Instituting Change

7. Resistance will be less if participants have
joined in diagnostic efforts leading them to agree
on what the basic problem is and to feel its
importance.

8. Resistance will be less if the project is adopted
by consensual group decision,

*Watson, Goodwin, “Resistance to Change,” in W, G.
Bennis, et al, The Planning of Change. N. Y.: Holt,
Rinehart & Winston, In¢., 1969, p. 487.




9. Resistance will be reduced if proponents are

able to empathize with opponents; to recog-
nize valid objections; and to take steps to relieve
unnecessary fears.

10. Resistance will be reduced if it is recognized
that innovations are likely to be misunderstood
and misinterpreted, and if provision is tnade
for feedback of perceptions of the project and
for further clarification as needed.

11. Resistance will be reduced if participants ex-

_perience acceptance, support, trust, and con-
fidence in their relations with on¢ another.

12. Resistance will be reduced if the project is kept
open to revision and reconsideration if experi-
ence indicates that change would be desirable.

Planning for Implementation k

In addition to gaining as wide acceptance of the
innovation as possible, it is advisable to draw up a
detailed plan for implementing the innovation. The
implementation plan might consider such questions
as the following:

1. Sources of funds for installing and maintaining
the innovation.

2. Provision of the necessary facilities, equipment,
and materials.

3. The gaining of community support, when needed.

4. The feasibility of a small-scale trial of the in-
- novatlon involving a limited number of per-
sonnel and resources.

. 5. Provision of external consultants and other

outside resources.

- 6. Structural and procedural changes in the sys-

tem that may be required for the innovation to

succeed (e.g., grading practlces, class compo-
sition, time allocation).

7. Procedures for continuing evaluation and feed-
back on the innovation.

8. Assignment of specific responsibilities for im-
plementation,

9. Released time or reduced teaching loads for
persons directly involved with the innovation.

10. Providing supportive assistance and encourage-

ment to those undertakmg the new program
(e.g., through praise, recognition, and other
rewards). ,

Involving Staff Members

Whenever possible, all persons who will be af-
fected by the innovation should participate in the
planning. Research has shown that, in most cases,
involving the entire staff in implementing an inno-
vation greatly increases the likelihood that it will
be accepted.

The diffuser should be aware of the variety of
techniques that are available for group discussion
and interaction. Some of these techniques are es-
pecially useful for conveying information, others
for arousing interest, and others for arriving at a
group decision. An excellent description of these
different methods, including their uses, advantages,
and dangers, as well as a step-by-step account of
how to implement each, is given in Leadership and
Dynamic Group Action (Beals, 1962). The methods
covered in depth by Beals include large group dis-
cussions, the huddle method, *“buzz" groups, panel
discussions, interrogator panels, committee hear-
ings, and role-playing,
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Workshops and Inservice Actlvities

The use of workshops and Inservice training Is a
diffusion technique of great importance. Many new
kinds of instructional approaches, techniques, and
materials require special skills which teachers do
not obtain in the course of their regular training.
The lack of the required training and skills is fre-
quently the cause of the failure cr discontinuance
of an innovation that previously had been adopted,
~ sometimes with initial enthusiasm, by teachers. Since
a number of useful publications are available that
deal with Inservice education, this section provides
only a very brief overview of some of the major -
factors to be considered in utilizing workshops as a
diffusion technique. _

The first step in planning a workshop or other
training program is o formulate one’s objectives
and then to decide on a suitable means (i.e., activi-
ties) to achieve them. The term “objective” implies
that the program should have some predetermined
result that may be expressed in terms of people’s
behavior, Harris et al. (1969) have classified the
objectives or outcomes of inservice programs into
the following types: knowledge, comprehension,
application, synthesis, values and attitudes, and ad-
justment. A variety of activities are possible, in-
cluding lectures, demonstrations, observation, in-
terviewing, brainstorming, group discussions, buzz
sessions, role-playing, and guided practice (playing
the role in a real situation).

The choice of a workshop director is very im-
portant; the success of the program depends in large
measure on his leadership, organizational ability,
and innovativeness. A carefully developed plan is
desirable, but it should be sufficiently flexible so
that it can be modified in accordance with unanti-
cipated problems and the wishes of the participants.

In planning an inservice program, as in the case
of demonstrations, careful attention must be given
to the provision of adequate facilities. For example,
if the participants are to be divided into teams, each
team should have a separate room where it can meet
undisturbed. If possible, these rooms should be
close enough to facilitate intergroup communica-

tion. It is often desirable to have another room near- 3

by for typewriters, duplicating equipment audio-

visual equipment, and other alds. Audio and video

tape recorders are useful to provide a permanent. .
record of the program, resolve dlsagreements, and Wy
encourage self-analysls, - :

Altention must also be given to ensurlng an au- R

dience of the deésired size and oomposulon Incen-
tives should be provided for attendance, such as.
emphasizing the program’s usefulness to the parti-

cipants, arranging for university credit, or providing - ;

stipends or reimbursement of tuition fees. Good
publicity is often needed 1o attract the desired -
participants.

Remember that most teachers value the oppor- ~
tunity to acquire practical skills more than theo- .
retical discussions. A continuing program of in-
service training, with regularly scheduled sessions
throughout the school year, may be much more ef-
fective than a single, one-shot effort. It is highly
desirable, where possible, to arrange for teachers
to get released time rather than extending the length
of their working day by conducting inservice pro- ,
grams after school hours. In cases where workshops
are to be conducted during the summer, planning -
for them should be started in November or December
of the previous year to allow time for the necessary
budgetary allocations, selection of a good director,
and mailing preliminary information before teachers
make other plans.

The diffuser should not view inservice training as




an isolated technique for bringing about the adop-
tion of an innovation. Instead, he should consider
all the organizational factors that need to be adjusted
to give the proposed change a supportive environ-
ment (organtzational rules or procedures such as
grading practices, staffing patterns, grouping, re-
sources, departmentalization, etc.). He should iden-
tify in advance alt changes of this type that are re-
quired to meet the objectives of the inservice
program. ;
For a detailed coverage of all of the many things
to be considered in conducting an inservice pro-
gram, the reader is referred to a publication of the
Eastem Regional Institute for Education (ERIE),
entitled How to conduct a workshop . . . (Ritz &
Wallace, 1970). This report, which is now out
of print, can be obtained through the ERIC system,
It includes detailed flowcharts covering each of the
following aspects of conducting a workshop: in-
- structional program, funding and costs, staffing,
materials, scheduling, site logistics, publicity and
registration, college credit procedure, noninstruc-
tional activities, and evaluation.
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Qlossary of instructional
development terms

Specitic definitions in this glossary relate to the
development of Instructional materials for teacher
training in special education. The terms in other
contexts may have broader applications.

adjunct programing A mastery-learning format
that provides the tralnee with a test on the content
of some specified material {e.g., a chapter of the
textbook) and a self-scoring device {8.g., punch-
board). The trainee self scores the test and selec-
tively restudies areas missed.

appropriateness Appropriateness of an instruc-

tional materlal is the extent to which its objectlives
, and content are consonant with goals of teacher

training in speciat education as judged by experts,

audlotutorial modules A self-instructional multi-
media format that uses audiotape recordings as the
integrating element. The trainee performs all ac-
tivities suggested by the tape to attain the instruc-
tional objectives.

behavioral objectives Specification of the pur-
poses of instruction in terms of desired terminal
performance of the trainee. Behavioral objectives
also specity the conditions under which this per-
formance is to take place and the criteria for mini-
mum acceptable performance.

branching programs The second most common
type of programed instruction that checks the rmas-
tery of content through frequent use of muttiple--
choice questions. Depending upon the trainee’s
choice, he is referred to the next main frame or a
remedial-instruction frame. Thus the sequence of
frames varies from person to person depending

upon perforjmance.
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computer-assisted remedial education (care) A
computer-based [natructional format, developed at
the Pennsylvanla State University, which Is pro-
gramed to present information both visually and
auditorlally and to accept trainee's responses
through a typewriter keyboard or light pen.

computer-assisted repeated testing (cart) A com-
puler-based inatructional format In which various
equivalent versions of the ciiterion test and answer
key are generated by a computer and used in a
mastery-learning situation.

computer-assisted leacher tralning system (catls)

A compuler-based format in which & tralnee's
teaching performance is coded on any slandard
observation system by trained observers and in-
stantaneously processed and fed back to the trainee
by & computer.

concept analysls A systematic procedure for the
Identitication of major concepts to be taught to
tralnees, the interrelation of these concepts, and
the critical and Irrelevant attributes of each concept.

criterion-referenced tests A test designed to di-
rectly measure the trainee’s attainment of specific
instructional objectives. The tralnee’s performance
in criterion-referenced tests is compared with
standards specified by the objectives and not wnh
the performance of others.

developmenial testing A component of formative
evaluation in which the instructional material is
tried out with representative trainees to obtain
feedback for the Improvement of the materiais.

diffusion The procedures for dissemination and
distribution of completed instructional materials to
users. The diffusion process also intludes measures
to assure that materiais are adopted and used in
training programs.

offecliveness Effectiveness of an instructional
material 18 the extent to which Instructional objec-
tives are attained by Irainees who work through the
materlal.

sntry level or behavier The level of relevant be-
havior at the beginning of instruction.

ontry questionnalre A questionnaire administered
prior to instruction to collect relevant educational
and experlential data. :

eniry test A criterion-referenced test which is
based upon the specification of prerequisite skilis
and knowiadge. Entry tests determiae if a tralnee
is ready to benefit from Instruction.

evaluation deslgn An expeflmenlal or‘quasl-
experimenital design for measuring the effective-
ness and validity of an instructlonal material,

expert appraisal The process of obtaining expert
opinton on tachnical and conceptual qualities of
the instructional materiai from editors, subject- -
matler experts, and media producers. This Infor«
mation may be used formatively to Improve the
material or summatively to certify its quatity.

feasibliity Faoasibility of an instructionai materiat
is the extent to which it |s usable in teacher-training
programs in speclal education.

fleld training A resource-management format that
provides the trainee with behavloral objectives and
references to instructional and human resources.

formstive evaluation Evaluation of instructional
materials and methods tp collect useful information
for improving their efféctiveness.



format selection A systematic procedure for
choosing an appropriate instructional format on
the basis of iearner characteristics, requirements
of 1he Instructional task, and dissemination factors.

front end analysis A systematic procedure for
analyzing the underlying problems in a given fietd

in terms of the discrepancy belween the desired
criterion and actua! performance and for suggesting
possible alternative strategles.

Intormation mapping A self-instructionat print for-
mat in which units of instructional content are pre-
sented in one of seven standard layout formats
depending upon the type of learning Involved; con-
cepts, structures, processes, procedures, classifi-
cation, facts, and proofs,

input measures Tests and instruments for the
measurement of aptitudes, characteristics and entry
behaviors of trainees prior to instruction.

nstructional game A small group Instructionat
format that involves competition belween players
(or teams) to reach a prespecified criterion through
a series of moves which are controlied by rules

of play.

instructional systems technology An applied sci-
ence based on research on learning and communi-
cation that deals with the design, development,
and evaluation of systems of materials and man-
agement strategies employing human and non-
human resources for the efficient attainment of
specific tearning objectives,

Internal valldation One phase of valldation test-
Ing for determining the extent to which an Instruc-
tiona! material teaches what it Is supposed to teach.
It usually requlfres the administration of a postlest
Immediately after a group of trainees complete the
Instructional material and the measurement of

their attainment of the instructional objectives.

{earner analysis A systematic procedure fbr iden-.
tifying those characteristics of the target population
which are relevant to the design of instruction.

linear programs A type of programed instructional
material that presents the instructional content in

a fixed sequence. Traditional linear programs make
extensive use of small steps, prompting and con-
structed response questions, and reviss the material
until a low error rate is achieved. Current linear
programs tend to be lean with large frames and

low rate of redundancy.

mastery-learning formats Instructional formats that

‘permit and encourage the trainee to take the unit

criterioh tests repeatedly and provide him with
formative feedback for remedial instruction.

media Any means for recording, storing, and dis-
tributing information. The term is used inierchange-
ably to refer to materials (software), such as film

or audiotape, and equipment (hardware), such as
film projector or tape recorder.

media attributes Characteristics or capabilities of
ditferent media, such as the abllity to show objects
in motion, to present auditory and visual stimuli,
and to permit random access.
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media selsction A systematic procedure for
choosing appropriate medium (or media) on the
basis of learner characteristics, requirements of
the instructionai objectives and dissemination
factors.

minicourses A multimedia training format based
on the micro-teaching technique. The mathod re-
quires model films or videotapes, peer or classroom
teaching by trainees, self evaluation of the video-
taped performance, and reteaching.

objectives outline A resource-management format
that provides the trainee with a set of hlerarchicaily
arranged behavioral objectives and entrusts him
with responsibility for attaining them.

output measures Tests and instruments for col-
lecting data on trainees’ behaviors and attitudes as
a resuit of completing an instructional material.

pacing The rate at which infe.rmation is presented
to the tearner. Self-pacing Indicates that the learner
can control this pace (e.g., a printed book). Equip-
ment pacing indicates that this 1ate is determined
solely by the speech of the machine (e.g., a tape
recorder replaying tape at the rate of 7%z inches
per second).

paper-and-pencil test A test that measures the
trainee’s attainment of instructiona! objectives
through printed questions which require choices or
written responses.

payoff validation The finai phase of valids.tion
testing In which the effects of newly acquired skiils
and knowledge are measured. For example,
changes in chiidren’s reading behavior may ba
measured in order to validate some new ieaching
skills.
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porformance tesl A tost that requires the trainee
to demonstrate his attainment of an instructional
oblective through the aclual performance of a task
rather than a verbal description.

personalized system of Instruction A mastery-
learning format that requires ths trainee to dem-
onstrate mastery of one unit before moving on to

the next. This format usually uses advanced trainees
as test proctors and tutors.

postiest A criterlon-referenced test that is ad-
ministered after instruction to determine whether
the tralnee has attalned the objeclives of the in-
structional material.

pretest A criterion-referenced test that I8 admin-
istered prlor to the beginning of Instruction to de-
termine the extent to which the tralnge has already
attained the objectives of the instructional material.

process measures Tests and instruments for col-
lecting data on trainees’ behaviors and attitudes
as they work through an instructional material.

professional furylng The process of collecting
and reporting expert oplnion In order to declide
whether an instructlonal material is ready for dis-
semination. The same information also provides
potentlal users with objective appralsals.

protocols Records of real or realistic instructional
behaviors designed to exemplify educationally
relevant concepts.

programed Instruction Currentiy definod as any
piece of validated instructional material. ;ommon
usage ol the term refers to a self-instructional print
format that presents information in frames, requires
the trainee to use the Information In responding to
a question, and presents Immediate feedback on
the correctness of the response.
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 random access Degree to which the medium per-

mits the trainee 1o go directly to any specitic part

~of an Instructional presentation. The random access

of printed materlals Is high, that of films 1s low.

rating scale An observation Instrument that en-
ables a judge to Inspect the performance of a
tralnee or the product of such performance and to
rate It objectively along a number of specified
dimensions.

repeated testing A mastery-learning format with
alternative instructional resources keyed to be-
havioral objectives. The tralnee takes parallel ver-
sfons of unii criterion tests which are evaluated by
the instructor and returned with suggestions for
remedial instruction. This procedure is repeated
until satisfactory performance is obtained.

resource-management formats Instructional
formats that provide directione for using existing
textual, mediated, and human resources.

resource-list A resource-management format that
provides the trainee with a set of behavioral ob-
Jectives coded to various instructional materials.
The trainee’s mastery of these objectives is tested
with appropriate criterion tests. *

roleplsy A small group instructionat format in
which the teacher trainees act out specific roles
from an educationally retevant Inlerpersonal
gituation,

scripted protocols Protocols produced by record-
ing a scripted dramatization of instructional eyents
to exemplify selected educational concepts.

sensory mode The sense through which the learn-
er recelves information. Auditory and visual modes
are the predominant ones through which Instruc-
tional information I8 usually presented.

sign type Therelation between signs and sym-
bols and the objects they represent. Verbal presen-
tations use arbitrary signs {e.g., letters and num-
erals) while nonverbal presentations (e.g., pictures
and photographs) use signs that resemble what
they represent.

simulations An instructional format that involves
a hypothetical representation of an educationally
relevant situation. Various aspects of reality are
ditferentially emphasized depending upon their
relevance to the instructional objectives of the -
material.

summative evaluation Evaluation of instructionat
materials under specitied conditions In order to
measure and report thelr effectiveness.

farget trainee or target population The group of
{earners for whom an instructionat material is de-
signed.

task analysis A systematc procedure for the spe-
cification of the main task to be performed by the
trainee upon the completion of instruction, its
analysis into subtasks, and their arrangement into
learning hlerarchies, .

tolal-package testing Final stage of developmental
testing in which the instructional material is tried
out in actual training situations outside the super-
vision or control of the developer.

training materlal [nstructional materials designed
to help trainees acquite specific performance
skills related to teaching.
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transfer valldation One phase of validation testing -
~during which the extent of change In a trainee’s
performance as a result of his newly acquired
knowledge and skills is determined. For example,
the actual classroom teaching by the trainee may
be systematically observed to measure his appll-
cations of varlous teaching skills.

validatlon testing Testing of the final version of
the instructional material in order 1o demonstrate
ar.d document its effectiveness.
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