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' This paper is directed at those persons-interested in the manner in

\

,_) which a program may be develoﬁed“using a field eentergd, competency based,

w * . &
* A ¢ education model or who might wish to consider adapting some “of the essential

¥
. features of the model to Qther instructional programg. The model was developed

D " . . ¢ . - .
.

foriginally for the oreparation of administrators under fundlng from the’, ..

v By o~
f : . 1

t United States 0ffice of Education and the Bureat of Education ﬁor the Handi--
o\ capped. '. ‘v\‘* : s L ' .
‘ ' A systems approach mill-he used to clarify the basic ohases or combonents
. " ipvolved in program developmenc which w;ll be discusSed along w1th examples

’ L4

* .

[y

of specific, program procedures and 1nstrumentation. rhe modeling language

used to illustrate the model was developed by Silvern‘(l972) and shows the "

-

flow of &nformatiod\thfough the System. Systems models of this type are

. ‘

< intentionally developed at a general levél and never change thetr major . .

elemenfs and relationships during 1mglementation. Focus on inpqts, activities,
N ‘ . i

2 and outputs has the advantage of being rglhtively independent.of content; and

. B a program stated‘in systems terms can be more readily adapted ta any field
< ’ il ) . - { * . *
in which"similar conditions obtain’initially ({i.e. where performance can be
. o S . . . - , .
P ? A .
observed). & .

. \ 4. * ’ .
. Overview . s . .

" In its most general form a field Gentered, competency based, education
\ . ’ x et -
model is relatively straightforward and has many features in common with
[}

’

. N ‘
S . N ° :
. . other competency based .education models. It's characteristics, corollaries
. 4 El
o« - ‘ . L. ¢ \

» and -assumptions are presented in outline form in Table 1.

-

«
~

. . | . . 3
The basis for evaluation of a.program developed using the model is each
individual's learning and performance. A primary premilse of this model is
. 1 @& ) P2 * - .
< - that there is a direct relationship between training pffered and wethods

N 1 ‘e
of evaluation. However, no, attempt is made to show the effects of such a




- &. b

e

. . : preparation program on student (child) or “client performance. One reason . A :

vae - »

. :'_ is"that the effgct of staff development on chlldren s;progress still is mot . 2
. ~ N MR

- clear and is a topic that‘generateg considerable controversy within. competency
4'- w ., . +

based«teacher educatfbn. Further), ‘%here(is 1ittle reason to believe that a ) f

. . “a
\¢~l ‘ f F -

direct result oﬁ administratorvpreparatién will be seen through- improvsement w 3

o : .f - : ( - ! - ¢

1n,chila learning even»;hpugh pupil gtowth is the purpose of all school—. ol
% ' . . ‘ . >
o é’related activities. e < -

.. ey e . AR
N . ) . . xS ¢ A . :‘
\ o . , Insert Table 1 here o ’ ER

- N . L . g .
. L4 v . B Y -
: -
- v
. 14 L, .

S

Figure 1 indlcates the sequence of developyental acti ltles. '?irst, ,

. ¢ X (, IS .

the posifion or group of persons for whom an educational’ rogram is to .be
o 1 N & i

developed s specific and 1ts characteristics and trajining needs are described

‘ {
h . Second the gompeteneles which persons in ‘that position should obtain are,

» ) _‘ N . * %V . \ ¢ .
.> 1dentified, .based on characteristics of the position itself. Preparation of )
. e . ; ] e ~ , . e - s

. . s ’
- inStruction and develbpm:nt of an assessment system proceed concurrently

s ~e =

. . ’h ’ '. . " L a
ety ;}since these ‘two activ1t1ns are interdependent. However, as the feedback

¥

[ ¢

LS

arrowé indicate, asgessment affects the 1nstruction component of the @odel
s I

. w

With the possible exception of initial designatio& of the population to be
. ] [4 . . »

traired, development and modification of the training program are, based* upon

.. . . «

obJectlve data to a 1arger degree thaa is usual (Heath and Nielson* 1974);

¢

ahd most data management is computer bgsed. - " .

- M . %

7 ., = "
. < Inseit Figure 1 hére - N

- : S

e S . * . R . ) & . -8
’ . .Table 2 provides a further overview of the model by listing major program - .
| development questions to be answered for each component of the model. _Satis- . 3

' - “»
factor: decisions in response to‘each' uestion may be con51dered$£o be the . |

- « - [ N .
",




.y

. . - " Table 1

ot < i Y \ h '
: ) Field CenLered Coxpetency Based }odel - .
, 'Y . * ) 13 N . ) N hd
. ~ for ‘Progtam Development'tharaete;istic% : o
“ . . . ' 'i 1.:&: R . . A « ™
* “‘ '&q: : 2 . "- N N * ’ ‘(ﬂ - . ~ " . ’
[— 5 T T M \,~ ".- BY -j," P
. Chaxacteristics . Corollaries = ., Assumptions — &
. . 'y . S -, . . b ‘; :
LA T e - . M ' <3
1. Goals ¢f the trafning - + . L . . Relevant goals éan
. program are stated fae e e — - N be iden..ified and so '.
. . as competencies or L. : T . . stated
N performances T ’ e
' S : - . . . .
! ¢ ¢ 8‘ ‘ N ‘ % *
. 22 Performances are . . Training coptenx:.gand‘ ~ ,This is a teasonable \
» .
. derived empirically \ ot Re;fqrmnge g:riti'eria preparation base N

.o from job , . will change over time -

‘ . as.daes job ¥ Coy ' _ .

3. Core‘of trinimum + Other performances may Those skills can- be
. ¥ essential competencies be desired for S{:ecific ‘agreed upon. Persong
T will be taught, . positions with these tore skills -
. ‘e o . - can function in entry @y
o0 / . . LD L . level positions ° . -
4, Instruction is based Amownt and content>will Varying levels of
, on individual needs ’ vary. Rate cf progress prior training,
. T . . will vary v C experience, and ability
— . \ . . . « . \ “

‘5. Instruction is L ‘Continuing éducation

field-c,:enterecl . . AT for employed ‘persons. N
< - Location is appropriate
1 _ , i’ * o 4 ' to the training to be
. i ' . . v A ) . ,offered ‘
* ) . . ) ' - . N * . ~
6. Kinds of instruction ¢ E\{aluat‘e by demonstrated Person chn be suécess_—
s taught--facts, concepts . .retention of informgtion . ful.in job if he/she |, ,
i and’skills i , and performange” (Actual has those”skills and :
<’___\ o, : of simulated) of &kills . that knbv}led‘ge S
i - - #* -, . - .. . P .
. 7. - Evaluate training L 7 . There s that direct
) ﬂrogram by student ” T o relationship. Can't
learning and perfor- = 14 - o show effects on child,
. mance L, W . . studentior. client )
K vt . ? s perforsance - .
5 . \ . . . . ] ' / .
t ' ‘ Toe 8 . .
. ) ’ . ’ . . \ ' .
- ¥ # 6. .ot © -
4 -
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Q?ls of ‘that component. Table 2 also lises data‘souxces that can provide

“

N
. [ e i v 4 . .

bases upon which program managers ma§ make rd&ional decis;ons. .

. ALY o
+ . ‘ e 9&: .v_ - . “t .
. . ' Ry s
. s T b Ot <
oL In ert Table anere N . L ' o
“« o ¢ v . v . . ™ , M . .
. . 13 - v . .
° SRS A T
Needs AssesSmenb S ToES e P .o .
&Y 2t ¢ nu1 . ', u M 7.' :‘ .
The first program deVelopment gask yeprqsented in Figure 1 qs component
( N e
‘1. Oiis to idengify the target positiah “to’ estgﬂate thuhextcnt £f neced for
e o/ . ,- t M
tra;ning W1th;n this taf@et populatlon and to chdrlbe the~popu1ation. -
L . - .
- l,. " ‘

For some education programs .surveys of needs for preparatzon programs

may tend Lo be bypassqd Hdé’to lsgisla;iue mandate or other cxternél directives.

L4 - .
‘ . . - .~ -

j > . N P . ,\I s * *
For other, progyjams there stust either be demonstration of the. trainihg to
’ . NN - < ' N 3

. « e .
secure funding or incorporztion of the program as an‘engoing function of *
. ‘ “. . ! - ~ . = ‘} .
J

Mniversity seTf—examinatiog;anﬂ renewal processes.ﬂ .
w : R O L. e T
Adoption of a competenc3 based,approach implies that definitions of. need

for preparation programs are derlveg from a descrlption of the population to

3 ~ -

be rraiﬁéd. Although‘ohgadusly desirable, internal consenbus among faculty

3 . - -
.

~

. . : -0 . .
is pot regardgd;in the model,as sufficient to establish needs without supporting

. R} : (2 ‘.

*

j documentation obtainéd from_the‘field. information'gained from the initial

bag L
s, - . - gt ., .
planning phase is useful in delimiting the content and determining organization
of'instructdon. ’ . '} .. .
. * 1

The model under conside%ation in this paper was developed and‘implemented

over a period of 18 months as a component of a project ‘funded by the United

%
. -..,

States Bureau of- Educatlon fog the Handlcapped to train admlnlstrators for

’ X M
"

N
snecial educatlon programs u51ng a field ccntered approach. Using that paftic-
ular application of the model as an example, the ,fpllowing steps were taken.

]
Y .

A numbef of‘previously avallable sources of information were used to.
Lad .

.
- o

de11neate the pup’}ation to be educated A review of the ;iterature ylelded

.J" - AN '
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Table 2.,

’ ! .
Field Centered, Competency" Based Edﬁcacio_n Model - .

.

L]

c

-« Cdsponent,

. Major Questions ( Goals )

Sourcesyof Information - -

—
[} DR

1.0 Identify target -
. populatjon/position,

S -
¥ . .
- ‘i *
v . N
-
2.0 ldentify

competencies

3.0 Prapare instruction
( materials mstrurtors
fegistics, elc: )

Y

4.0 Develop assessment
system

Is there a need for training ?
Who shoula be trained ?

How can these persons

.+ be desgribed ? R

y

What do position incumbcnts
have 10 do ?

What do they need to know in
order to perform adequately<?

.How should content be Limited ?

How should instruction be
organized (service delivery 9 ?

What materiafs/strategies for
learning are available or-
need to he developed ?

Who should provide .instructi

What instructional components
or other factors influence
probability of reaching
{raining objectives ?

What courses should

participants tak'c:(;' .
What changes in cdmsletencies

occur during and after
instruction ? ’

+

Lﬂglslatlve for other) mandalos
or preferences

','.‘thelaturo in thefield .

Requresfs. made to training
institution .

_Needs asqrssrr??nt le.g. , demand
persoiinel, present trammq
Tevels of possiple target

- populations) -

Data from priof iramlng

Goal enalysif'
Job analysis , ‘
Anthropologi /fal field stud y
Data from/)llor training
Judgements ‘of professionais
in {he hel(l instructors,
and pamapan(s

Litereture in the ficld

.+ Dala from prior training

Pre and post domain-referenced
testing

Pre and post 'performance
assessment .-

Performance on -course
malcrials exercises
Dala from prior training
/

o 2018




o

.

duplicate each other.

symmaries of the typical pteparation and experience backgrouhd of Minnesota
special education directors (e g. Spriggs, 1972; Bilyeu, 1973, and Wedl, 1973)

which, along with a review oﬁ.presently available educational opportunities,
. H . é - ' , . . )
Suggested that priority,be given to expanded and Iimproved prevaration in

administrative skills for present incumbents of these. positions. As the

model is implementsd data from prior, training efforts provid° additional

4 -

souf%es of information'regarding the target population to be trained.
*

-

.

Other programs may wish tb use similar -means or may reiy on such strate-

w N — PRy

-

gies as emographic studies, internal and field surveys, or De1phi probes.
¥

’ % N -
o

0

Competéhcy Identificatidn )
A second component of the'prpgram model is the process by which compe-
\ , .

[} - - ’ ¢ .
tencies or desired performances are identified. A multidisciplinary approach

is used employing three strate ids (goal analysis, job analysis, and an

~ l

anthropological field study) which are used to cross—validate each other.

Each of these strategies has previously beeh osed alone®as the basis for

- X
¢

perfornance specifications. Together such strategies present a reliable and

more valid descrxsﬁion of the minimum essential performances for a particular

position, especially when viewed from the extent to which these strategies
LY

i

v ’ / . ..
in Figure 2 and each of the technicues employed is described below.
x ~ . a -

» .
'

Insert Figure 2 here

’ 4 *

"

Goal analysis. Goal analysis is Mager's (1972) procedure.for’ obtaining
consensus among & group-.of people and includes the following steps: First,

a panel 1is celected, descriptive words and phrases are elicited from each

panel member, and all responses are recorded. The ‘panel then meets to edit'.
- ’ . “

.
“a

16 g -
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“and special education program development--and separe’: panels were convened
«/ . ' "

T - L * d

the list. Members eliminfate duplication and non-essential items, filf in

.

deficient areas, and rewrite the 1ist in'pErformance terns. The group then
rates each item for desired level of performance, specifies the importance
or centrality of achievement at the task,iang_cgrces to the accuracy of the

resulting material after it has been edited intO‘correct statements of

4 -

beha%ioral objedtives.
. . . . e =
Goal analysis provides the general statement of performance which, when

combinedi%ith the specific skills{ tasks and knowledge from the position

\ -

o . ) _ . '
R (job)ganalysis, allows, relevant, behdViorally stated objectives to be devegloped

0

' for theﬂposition\being studied. Crucial to effective goal analysis is the

\ _
composition of the panel. In thetcase of the firsc application of the model,
the special education administrator s JOb functions {as determined by literature

) .
review) uere divided into three parts--fiScal management, personnel manapement,

’ s As
T oA

.

for each function. This attion permitted selection of specialists in specific

. i - ¢ . < ;
areas to participate as panel members without muking each group unduly large.

. -,

Each panel included‘representatives from. local school districts, regional

A L * .

i n ' . - -
consultants, State Department of Education staff, and professors of educational,

\
edministration and special education. \)
(NN . ’ N "

Pe—
A “

Job analysis. Job analysis, tha.second ftrategy, uses a sef of proceduﬁes

derived from industrial psychology for carefui\study of a\jop within an

¥ . \\ -

organization. It has been defined by the United States Bureau of Employment
Secnrity (1965): - M .

The process of identifying, by observation, interview and \
study, and of reporting “he significant worker activities angd
requirements and the technical and envitonmental facts of a
" specific jobs; It is the identification of the tasks whichvcomprise .
the job and of the skilis, knowledges, abilities, and res ponsibilities
that are required of the workér for successful performance and
that differentiate the job from all others (p. 5. ‘ox -,

" B -~
«




-

; A number of different methods*may be employed for conducting a job

analysiet;/Tﬁese include questionnaires and checxlists, observation, indiv-

idual or group interviews, logbooks, or judgments about good and poor job

. ¥
performance.

s Continuing to use the examplé, of the Special Education Administration

‘ -

’

Training Program, severai studies of special educaticu administrators used

v

analysis ‘of existing job descriptions and self-reporting by questionnaires

P

]

sent to directors.,

These job analysi. procedures were supplemented by

directuobae

Rstianani”
’

L4
L4

.
e .

~

—.1/“ .
tion and structured interviews with
. . >

‘small stratified sample

-

of the populatiop.

\ggsks‘ skills,?and knowledge reported by any of these

»

as needed.. The resulting position description is contained in the final

report of thatijob analysis (Harp%z,,1974).

<
- * ¢

Specifitity and inzlusiveness characterized the differences between

%Efs of goaI analysis ‘and those of JOb analysis. Results of the job -

analysis included a lengthy enuneration of all the specific tasks which,

"

every M&pnesota director performed.

.

, )
3 judgments of centrality.or importance of more "global" performances and may

have omitted some tasks entirely. The two pﬁocedures were used to check

4 ‘1

each other and to produce a more accurate description. .
/o %
- Anthrooological field study. Data from anthropological study "are

[

intended to improve further the validity of performance specification h;“

identifying minimum essential performances which substantiate tthe previously

identified or which may have been earlier overlaocked in the.goal analysis

and, job analysis. This approach tends to produce,data not readily aéailable'
b I - 4

» ¢ . : 4 . . «

from other sources, such as the annual cycle of activities of a position

2

holder, fnformation sources, ,and decision making processes. Such an activity

~
” «

'meansasgse summarized, distributed to all directors for_comments, and ftodified °

On the otherﬁhand, goal analysis included\*




/

% v

documents the vast numbers and types of commugity and state agencies and ,

Ree

*

administrators and staff with whom the direetor.communicates both routinely

and occasionéi}g. It also assesses the influences of different organiza-
tional structures upon the role of the position holder.

> An-anthropological study utilized ethnographic tethniques and systems

analysis. Pérticipént observation in the form of partﬁsipant—as—observer

2

(as used by Harty Wolcott in his 1973 study of an elementary principal) ‘%#ﬁpfmﬂd
" P

provides the methodological base, §upplemented and cross checked by several/

other methoiologies;épresent and past logs kept by position holder, time

stndy, interviews,,information on the position holder s calendar, and

drawing of decision-trees. For the first application of the model, each of

/ N
three,position holders in three representative communities (urban, rural and
. / .
- ruralrnrban)L representing thtee different types of administrative units Lot

*

(sipg e.school district,\\boperative iné;n Educational Service Area and

cooperative not in an Educational Servife Area) were studied one week each

-

- month for one year.

Data‘from such anthropological study have muitiple uses. The study .

- &) -

gshould be begun.nell in advance of prpgram implementation to be used in

conjunction with the goal analysis and job analysis for initial competency
U 5 . . A

specification. 1If carriedﬁgit concurrently with instructional program

activities, such study serves to refine or moaify initial performance state-
pents. In either-case anthropological data are useful in setting up a
- ’.

framework within which siwulations, course exercises, or test questions can

- . B3 . ]
be devised. N ‘ .

/ .
Revalidation of competencies. It is recognized that position.require-

!

ments have a tendency to change over time. In most positionchob requirements

-

\ 2 .
and competencies will not show substantial differences over time.spans of

-

14 ’ ' &
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.
*

less than-three yeats. Consequently, the model repeats at.three year.

.

intervals those goal analysis and job analysis procedures to revalidate

performance specification as duties and competencies change. The anthro-

» -

logical study will also, be repeatedf

-

. Preparation of Instruction

. Chronologically, components 3.0 {Prepare instructioﬂ) and 4.0 (Develop

v

assessment procedure) are concurrent procedures, and both should begin as

soon as initial competencies have been identified tentatively. 1Indeed, the
nature of the interrelationships between these two tasks suggests that
development of performance measures might precede curricﬁlum and other

instructional preparation.

N ¥ ———
-

. N Q -
As may be seen in Figure 3, preparation of instructicz begins by

delimiting the curriculum in view of priorities established in the goal

analysis,‘job anai&sis and anthropoiogical study, available igformatibﬂrgn
present competency levels of the target popdiégion (such as preliminary
assessment regults), aﬁé pragmatic considerations such as time, ?xtent of
funding, and other resources. Once the scope and sequence havé been dete.-
mined, course preparation begins by selection of course suthors who are
spécialists in specific content areas. These persons are provided with
course obje&tives (the outcome of the competency identification process)

and with questions from the domain referenced test which pertain to those

objectives when available.

Insert Figure 3 here

As may be noted from Figure 4, during the developmental phases course

authors are responsible for selecting and/or writing appropriate reading -

<

AU

.
e e a
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materials _and: for preparing exercises on eacl phase of the content area to
. , L . 'J N

) . give pa1Licipants an opportunity to practice the skills being taught and to- . .
k * ., apply concepts which have been presented Course authors,alsp haVe a con- "
. Y : )
tinuing function. During the operation of training, the§ evaluate pexformance .:
on the course exercises and thus provide participants with feedpack on the v “. °

« . .

extent to which concepts and skills have .been mastered. . L

o~ —— s o . - " . K . . 3

Insert Figure 4 here

9
. N .
. . IS . . L

Parallel to the development of curriculum and materials 4s development * ' ”
) of the service delivery system. Needs assessment data on the pqpularion-to v
be trained and know% parameters of the content of tfaining provide snmeu . ‘ ce
) “~ % &
s clues to delivery requirements which must be methan& needed resources. . '
e AsseSsmentlb , g ' 4
.The fourth component of the denelopmené model is-one of its nost important
. features. As a competency or performance based pregram, the‘field centéred
- ’ ) Y :
N competency based education model is by definition a data-based system: ] K
. ) ’ . 2
. Assessment lies at the heart of PBTE. Goals of 1nstruct10n . ;
must be stated in assessable terms; learner performance must be . .

assessed and reassessed throughout the instructiohal process;
evidence so obtained must be used to evaluate the accomplishments
of the learner and the efficacy of the system. Remove assessment .
from PBTE and-all that is left is an enumeration of goals and

provision of instruction which hopefully will lead to their attain-

ment--not much on which to pin one's hopes for significant improve~

ment in an educational program (AACTE, 1974, p. 18).

The model's emphasis on assessment serves two major purposes. First, it
enables program managers to det%rmine on an pngoing basis the extent to whi;h
participants achieve the program objectives at criterion levels., Second, it
permits objective determination of the appropriateness of instructional

methods, content of instruction, and estab}ished criterion levels for achieve-

* ment, . : s ¢ , )

17
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The model focuses on those competencies necessary for performance cn ¢

-

the job and, thus, employs two basic strategies to determine the extent to

~

which these competencies are attained. First, performance assessment uses
- L 4

,3imulations of actual tasks which 41l position holders nmust jbe able to
Pl ‘u‘ ,_

* “

pgrform. Second, cognitive assessment measuves of the kno edgoe which each
LA |4 *

participant must have in order to perform cssential job taskg. Both measures
\ . .

are obtained on a pre and post test basis. . ~
L] 4 »

1Y ~ -
'

- o ? ¢ '. ,:. . .
Other data ?re less formal and are collected atdvarious points ‘prior to, .
) ' /

1

huring, and folljwing,instruction. Such data include information rega;ding .

L4 Y \ . L) o

. j . : . . : Y
participants' perceptions of their competencies and the training they are )

.y . N e

[y / vt . . .
receiving, results of courSf exercises completed in the field, 2rd reactions
. x 2 . .

’ ’

%

of field consultants in a positibh to observe pa;ticipants' work. \ ) #

k]

Complete descriptions of all instruments, subjéctivé.and objective data
. o .
collection procedures, and methods of analysis for the first'application of

- . N

4

A

. ,‘u i . N .’ ‘.
the ‘model may 'be found in the project's evaluation design (Deno, ;274)..

- R

The following discussion focuses od:those prccedures and instrumepts

* € .

which provide objective eJEdence pf competency levels.  Figure 5 indicates,

"+ the steps for developing and modifying procedures for cognitive and performance

¥ .

assessment of competencies. A more detailed explanation and‘floh chart for- -

.the assessmgnt.éystem as implemented may be found in lendrix (1974).

’ Y
) -
H

. b

Insert Figure 5 here

-
-—— * s

b}

@ = “\

D

.

s
.

Performance assessment. Peérformancé asdessment consists primarily of a

series of job tasks, derived from program\objectives, performed in simulafed

v B

settiags which approxiﬁate field éondifions and rated by experts for adequaéy.,

. L4 ) “1”
In addition, participants' self-ratings ‘of perceived profrgdency levels are
- < !

. 1t <

com,ared with cbcerved levels obtained from the simulated tasks. The parameters

.
N

\\

C
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of performance assessment are outlined briefly in Figure 6. Performance

~ 5

.

assessment by means of structured ohg&rvations of participants' actual

. M 5
[

peiformance on the job was investigatedrin the first application of the.
Q3 ?

, model but was discarded as not feasible due to‘b@gh_coéts. L -

3 o

» .
.

Insert, Figure ' here

.
+

< HEN

Simulations developed for.use i{ that épplicqtioﬁ af the model were

-

. : ) . o
tailored‘to'the'specific situations which an administrator would encounter.

-

. - K} » s '

For example, the SEASIM (Special Educatior Administration in Monfoe City)

PR . . Iy .,

simulation hateria}s (UCEA, 1973) which ar? related to'program objecﬁi&éé

3 . -

_ were ;ewritten'to apply to rural and multi-district prognams}= However, in

an - .

many cases no materidls were available; and the simulations had to be )
» . Rl . ‘ [~
-

[

A}

developed by project consultants and staff. ..

>

! . .

Initial performance assessment (simulatigns and self-ratings) usually
- . ¢ .‘
took place at a pre-instruction workshop. Partic}pants wére provided. with
L . . . f

all necessary materials and could complecte the aésessmentbin approximately
C - ;

Ld

~a

one and one-half days.

Each simulatioﬁ‘for ghe mo@el's-first application was rated by fi&e . e
raters: two representatives of the existiné séecial education administration
“traiping p;ograms (éegree progréms) i; the‘stéte, an experienkéd local
special ed;cation direééor, a regional consultant, and a SEate Departmeng ’
‘of'Education special‘educqtion ;epresentative. fhe current presrient of the
4 . 3

d .

state special education administrator's association was always ineduded as

.
one of the practitioners. Raters worked independently of each other, and

~a «
¥

the identities of the other participants were not disclosed to them. Each

\ ) ;
simulated task was rated "pass" or "not pass', according to each rater's
. A ] L

"

judgment. The majority opinion (three out of five) determined a participant's

. .,
¥ v .

score. o . ;aﬂL

/ . . B . N

Y e ! N,

- &
o

t ¥
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This  use of simulations as an assessment tool departs fromestandard

procgdures since most training programs follow simuletions with immediate
: .

ingtruction to improve performance.. Instead, the model uses performance

~»

‘
.

asgessment tc seléch areas In which instruction is to be provided. During
the fieid experienzes of participants; feedback on simulatad performance
! . .
- and further practice on those tasks through course exercises dssist in _

improving performance in deficient areas.

Following,instréction, participants are again assessed in those_ areas
in which they were previously‘deficiegt"t0vdeﬁermine the degree of improve-
mexlto . . W

2

Cognitive assessment. " Many objectives specify tasks which participants

, will become able to perform;,and démonstfation‘of competehcy is complete and

direct (performance of the ‘task in a setting which simulated actual working

« ’ - D

conditions). _Medsurement of these téégs may be considered §° be criterion
referenced. However, the knowledge (information, grasp of concepts, and
ability to apply them appropriately) required to perform job tasks must be

N <, . :
inferred, and consequently domain referenced testing is used for assessment

. N ., N3

of achievement in c%gnitive portioﬁé of thp’training program objectives,

In domain referenced. testing the’ goal is to create an extensive pool

.nf {tems which represents, in miniature, the basic characteristics'of some

3 Y .

" importanit paxt of fho cxrizinal universe of knowledke domain (Hively, 1974).

~/

.

ERIC

Aruitoxt provided by Eic:

-]
4 domain must be rcapable of being described very specifically both in terms

€ »

of" content and format. The major advantage of Jdomain zefereonced testing is
i * N " ) \_r T
that it allows estimates of a participant’s "level of funccioning" From a -

’

-
<

small rample of items ox the perceatage of the toial tasks of a specified

ty?n vhich would he answered corractly., The weiiability of the test Is the

t L

’ ! ",
accuracy with Lhich the ji:obabilities of correct performance can be estimated.

-
hd -

A}
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Validity can be assessed by logical analysis-of the domain definition, the

> e .
. v

item generation scheme, and the individual test ‘ftems (Millman, 1974). -
. - N A

The domain referred to for the purposes of the moﬁei is an educational

- »

objective. Consequently, in developing ASsessment ﬁrocedures for any objective

. %
with a cognltive component, an attempt should be made to generate a large set

+ "

. of test items which represent the pool for thsi domain. The,number of items

.
. -

) generated‘isklimited by practical’constraintsrrcost and eomputer space. For

the program developed in the model's first gpplication” IOO\test questions

-

for each objective were generated. A domain or objective should be period-
ically reviewed to determine their continued reievancex For examnie, a

training objective may state that a special educat}on admlnistrator must be

cognizant of the requirements of due process, but a change in law or regulation

may alter specific due process procednres which the director must , follow.

.

Actual testing of the model upder a domain referenced measurement method
is done by means of a Bayesian Instructional Testing System (Special Education
D
Admlnlstration Training Program, 1974) which is a random selection of those

<

‘V

items which measure_the obJectlve. The items selected for 1nclusion in pre-

tests cover 211 objectives being assessed and are randomly mixed. ., An estimate

»

is made of.the criterion level (e.g. 80 percent correct) which constitutes

mastery of each objective (domaln), and instruction is provided in those
/
doma‘ins where any partlcipant falls bélow the criterlon 1evel. Post tésts

-

are developed individuzlly for each participant and consist of items randomly :

selected from each domain in which , instruction has been provided. A separate

post test should be developed fot, each objective to permit each participant
- ) / ’ oL, ! R v
to be tested as soon as he completes the .course and to allow repeated and
) . & : . .
different post tests on each pbjective until the mastery criterion is reached.
/

ne

7
/

’ 24 | -
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"The criterion level for mastery is initially set at an arbitrary

-

. level based on the judgment of program staff. After data on domafn

referenced test performardce and on performance assessment are available,

“ “ //

sctores on the two assessments are compared ‘to determine the lével of

o -
[ -

: achievement on the domain refererted test necessary to predict pass ratinge

=
:

on the simulations. That level then becomes the validated mastery criterion

<

for:the domain referenced test. . R

. 3

Since participants are tested on only a’ Small fraction of the itens

> u

: which measure achievement of each objective, the reliability of a domain

. N

referenced testing procedure is dependent upon the probability that each

-

participant's score on the items to which he/she responds represents the

score he/she would attain on the ehtire (infinite) set of items in that

domdin. Bayesian statistical procedures (Novick and Lewis, 1974; Novick
: -' S , - - -
and Jackson, 1974) are used_to‘prescribe the length of the test a participant

should regeive and to determine the criterfon ievel which approximates the

&

mastery criterion for the entire 'domain.
Prior to.testing, an arbitrary estimate is made of the probability that

participants will achieve at the mastery.criterion level, which is used to
]

determine pretest length and the passing score for each objective. Once a

. test has been administered information is combined in a straightforward

Bayesian procedure using the'beias distribution to obtain prior estimates for
the first post test. This procedure continues unfil the estimate of the®
,

. ‘ 3y (- L.
probability that the participant performs at the mastery level is sufficiently

high to consider him/her passed. "Sufficiently high" is determined by, the

. .7
loss ratio for an objective; e.g. a loss ratio of 1 5 indicates that “the loss.

i

' associated with incorrectly passing a participant who has not reached the

¢ \.:o
criterion level is one and one—half times greater than the loss associated
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with incorrectly "failing"‘a student who Ras reached or exceeded the criterion

level. For example, an eight item post test on an objective with a passing

score of 6 (75 percemt) might‘he recommended when the mastery criterion is

-

70 percent énd the loss ratio is 1.5 (the score.reéuired on the test is

higher than the mastery criterion because of the short length of the test
% [ ¢ ' . . .
and because ‘tlie loss ratid is, more than 1). . ' -

v

All cogaitive assessment information is'recorded and scored on computer, .

and the: system developed (Bayesian 1hstruct10nal Test”S§stem) for use with 5u

L4

:

the model contains programs and disc s%crage files whi ch cont in the item

pool; maintain the statys of individual _participants in the training project.

‘select,.print, and.score pre zad post tests for each participant, and maintain

RN

an ongoing statistical‘sunpary of par;icipant progress through the training .
program. Thete are nine computer, programs'for these purpages:

. l.- Creation of the master item file, including add*tionsg, .
modifications, and deletiong s o R

2. Recording of criterion levels and Ioss'ratios for each

- objective (for a given group of participants, this . .

information is fixed)z - ) BN

3.. Providing initial information on each participant which ( -
) will be used in ‘later Programs (including estimates’ of - T
tbe probability that'a ‘participant has achieved ‘the :
criterion level, participant training and experience

_data, etc.) . v .-
4. Determination of the number of items to be incliuded imr
the pretesc and random selection of items from the master

file.

5. Détermining format and printing a copy of the batch pretest
for each participant. . -
a' 3 P
6. 'Scoring the pretest and updating the files for each partici-
> pant (includirg a determination of the need for instructiOn
.and for'a post test based on a revised achlevement estimate).
7. Examination of the participant's status and selection of
" items for a first post tést. ‘

Q.
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8., Printing a post test and answer sheet‘\for any post test.
[ 3 - 4 . ' .
9. Scoring post’ tests,. updating tne information file on
€ach-participant, and generating a new post test for
each objective riqt ‘passed. (A participant- may take up.
to eight post tests per objective.) .

V4 <

*

Service Delivery Systems' " : \

The manner in which ché characteristics appear in actual operation -

\

can perhaps be most easily tnderstood by -listing the cycle of activities

included in the model as in{Fiaily implemented. However, the purpose of"

the present section 1s merely to illustrate a special education adminis-

" tratox's activities as a perticipant in this progrem, not to inéicate

« ’ . N

that this is the only delivery system for tne~mode1.§“Specific needs of

{.
each application will determine the delivery aystem used. This can be
either .n~service (cdntinuing education) or pre-service (entrv level educe-

tion). A sequential representation of his participation and the service

delivery system are shown as Figure 7.

/

- - Y L /
> Insert Figure 7 here . x“
- X - .
Selection. In the, illustration Minnesdta specizl education directors

were eligible to participate in the progran if they indicated interest and

LN

met the inirial selection criteria. Selection criteria included linited

experience as a director of special edycation, (less than three years);

hY

1little or no formal training in educational administration, and a capacity

limit of 25 participants. These criteria were establiahed to maximize

Al

immediate impaht of the project in its formative phases while in the‘future,

participation may be open to zll interested.

» “

Progzam planning. Following acceptance into the illustrative program,

»

a participant’s first activities consisted of an assessment of his individual

- ‘ 2

-
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x
’

needs. First, pérticlpapts were given a éognitive domain referasnced test

covering knowledge and application of facts, procedures, and‘coﬁcepégﬁﬁor ,
- v‘ L] »

% L * . . ‘

all objectives in each of the three curriculum areas which had been identified:

- A . - v ~ . !‘
figcal management, personnel management, end special education program Jdevelog-~

ment. The format®of the test was a series of approximately 300 multiple

v » }

* choice, true-false, and other questions in each of the three curriculum areas.

If available iqformat}on, such as results of prior training, Incdicated that

‘ 8 - L . ’ Y )

a particdpant had already mastered an afea, the test could be shortened ¢

\ ~ - Y . ,

,‘accbrdingly. JTest rggults'were;analyzed tc determine areas in which partici-

14
-

phnﬁg had oiihid not have requisite knowiedge, using predetermined critaria..
* P
Areas of deficit for each participant became his training objectives. Criteria .

- 1]

for éﬁequate cognitive levels were established by correlating domain referenced

' scores with performance asgessment.results.

In addition to the domain referenced teétx aggessment included rating

- of ‘each paxcicipant's performance using simulations of tasks necessary to

- [

fﬁe position and self-reporting of on-the~job performance. Simulations were

) . ’ rated independentdy by a panel of judges, and the majority opinion became

v each participant'-: score. As with the domain referenced test, parformance

areas were compared with the predetermined criteria, deficits vere determined,
S
and the ragults were used tp formulate individual traizing objectives.

t

Cognitive pretests were administered via mail and were returned and
analyzed prior to the performance assessment. Performance simulations were

CQ&?“Cted in a workshop setting. The workshop was not only a convenient

. 1
> Y

Jehicle for performance assessment, but also provided an opportunity for

initial instf;ction in the objectives for the participants and for prograr

plaonning with staff. In addition, the workshop provided orientation to the ﬁ
<3 " ) . 1
- field experiences in which participants were to engage.

) - <3

Q . » v
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Instruktion. Each participant's'program in the field required completion

of course materials appropriate'to his/her'needs, provided'periodic con-

: s
sultant assistance in improving performanc~, and allowed opportunities for
small group interaction on problem-solving exercises.

First, a participant was sent a set of afppropriate field materials and

&

activities for each objective in which the pretest showed kis/her performance

N to be below the criterion level. Course materials included presentation of

-

k)

concepts, source materials, and alternative suggestions for methods of

(]

implementing the concept. Participants then completed an exercise demonstrating

. S

their ability to implement the concept as it applies to their job; in many

cases, course exércises were tasks which must be done on the job in any

event (such as developing a child study. subsystem). Exercise§~&ere asgessed
by authors of thé course materials who based their judgments on evidence thatﬁ
a participant had correétly understood the concept and applicafion of the |

concept was appropriate to a partigipant's situation. Exercises were rated

"deceptable,” "incogyléte," or "unacceptable," and comments were included.

This part of the field experience -was conducted by mail.
Course authors' critiques were reported not only to participants but
)also the participant's field consultant. Field consultants were parsons who

are préft,in a particular curriculum are‘a.\(e.go perspnnel, fiscal, and
. A}
program development), and who worked in the same. geographic area of the

>
i

State as a group of participants. In many cases field consultants were

. ) - i
persons with whom participants were likely to have ongoing compunications
after the training program was completed. Each field consultant met monthly
with 2 group of parficipan%g who were studying in similar curriculum areas.

During these day-long meetings, assignments were reviewed and problems

were discussed. The primary role of the field consultant was to assist

30
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k]

each participant in maximizing his/her achievement in both cognitive and
‘performance areas, rather than to evaluate a éércicipant's performance.
Field consultants did have an evaluative role, but their }eporting of

problems encouatered with instruction.provided a valuable source of feed-

-

back for course authors and project staff in order to improve instructional .

materlals. Participant evaluations of each instructional package and post
test scores were also utiiized tb determine areas of improvement in the

course materials. o -

Foilowing review with assistance by a field consultant, participants .

could modify or repeat course activities as needed, and the same pracedure~~

?

assessment by course authors and review by participant and field consultant~-

wal repeated until adequate performance was attaiped. This cycle of input

s ¥ L F 3

from course materials, practice or exercises included. as part of the course

. Q@ . *
materials, feedback on adequacy of performance, and asgistance in,improving

re

performance continued threughout the trainihg.prograp.

‘ Evaluation. After a participant satisfaétorily completed.instruction_

in a curriculum area, the assessment process was repeated using post test
» ? L]

ve;sions of both the domain referenced test and performance simulation. The
post instructional performance assessment givén after instructior included

items directed only at the areas in which a parti .ipant was rated deficient

,on the pretest.

’

Certification/credit. In the example, administrative certification was

usually circumvented for entfy into thé position of special education director.

-

It is éﬁssible that’ training offered (i.e. competencies attaired) under such

»

a program could be directly applied toward future certification as ceftifica-

)

tion requirements are reviewed. It might aiso be ‘that competencies certified

through a training program could be used to meet continuing education require-

ments established by the state, local; district, or other aggncy[

31
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. Time Parameters for Developmental Phases

.,c

Use of systemssmodels helps to clarify the logical, struc&ﬁre of a
~ procedure sipce they are relatively independent of content. Systems models

are also independent of time, However, based ypon our, experience, it may

be useful to add some estimates of the amount of time which should be allowed

for development of each component of a training program using the field

’

.centered, competency basedvmodel.

The amount of time required for initial determination of the population

“

U to be trained will vary.,with the method used and with the extent of documenta~
tion of need required by particular funding adthorities."Such activities

are usually done before a training model is selected.  Thus, time estimates

»
¥

for this component are not included here.

A .However, for deyelopment of the remaining components of the model’ a
. ) )

nininmum of one year must be allowed. The amount of staff time and other

resourceg/which must be deployed during that year will vary with the egteqt

, to which development procedures and content (objectives, item pool for domain

‘referenced testidg, and instructional materials) can be used or adapted.

Thué, less effort will usually be required to develop & preparation program

i ) for a position for which such a program has been developed in another state

using the model than would be required to develop a comparable program for

a pesition for which a program has not been previously developed using the

- 3

. model. ©Cne m.ght alsc project that less effort will be required to develop
an adminietxative education program than,one for teachers or other direct

service providers. The procedures, however, ¥ill be applicable in any case.
A one year development period seems necessary for competency identifica-

- . ~

tion, due to the inclusion of both identificaéddn and validation proéedures

in the development phase. Glven favorable conditions, goal analysis and job

0~ 32 ,
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analysis can both be, accomplished in 50 days. However} an anthropological

-

fleld study to vaiidate initially identified competencies requires an entire

year; and, if possible, additional time should be allowed for thordﬁgh‘data

analysis. o ) s

The job analysis and goal analysis provide the training objectives

which)a;e necessary iﬁput into both the preparation of instruction and develop-

’

ment of assessment components. Once objectives are known, course authors can

-

. be selected, and materials preparation b&gun. \;f some use can be made of

SEATP materials or if ins;rugtiénal matérials for objectives identified as o
high 5¥iorit§ are readily ;vailgble,'instrpctional preparation for a year's
instruction may ﬂe'done in six months. If instruction is likely to be
'sequenqial, some instructi;nai preparation can continue while initial cours;
work is conducted.

The major tasks in developiqf assessment ,procedures) 1f Bayésian Tésting
System computer programs are uged, are preparing an item pool and ée&eloping,
simulated or on—the—jéb perfSrmanée asses§ment procedures. If many items iﬂ
previopsly developeé’item pools are applicable to a pfoposed educat.'~n
program, the task may be accomplished in eight months. If the éntire pool
éust be developed! then a minimum of a yearv(after training objectives have
been determined) must be allowed. Development of perforﬁ;nce asééésment
procedures also varies with the extent ;o whi;h existing simulation materials
- and other Eools can be'employed. An emphasisaon performance raEings rather
thaé éﬁe domain refe;enced test procedure would result in proportionately iess

time being spént in instrument development (and more in adﬁinistration of the

performance assessment) than is the case for cognitive assessment.

: . 33
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Summary
vis field centered, competency based educational model considered
’ ‘ . .
in this paper is an ongoing part of a prcgram for the special education

administratokxs in Minnesota. It is believed to have potential for wider
) ¢

N . .
application since it represents what the writers believe to be a general .

M i

model. ' .

Caer”’
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