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) grams of indiVidualized education of which IGE is an example. .

" are testing (placement and posttest), test scoring
.profiling, diagnosing, and prescrlbing. - Of: these p

- of. instructional resources in the prescriptive pro

_ a means of proViding to educatiohal dec1sion makersu informatibn ‘on’,

"the effective implementat

- ppstRACt -

. N R A :
. - ;o @ . ) .

The generalized WlSconSln System for Instructional Management
" (WIS-SIM) is.being developed to serve the management needs of IGE.

 This paper identifies key dimensions. which, help/define indiv1dualized‘"

education and relates these to“essential components of a system of *
computer managed instruction.  The processes of computer mandded .
instruction (CMI) are integrated into a generalized fiodel which o
accounts for. the major structural and process delineations of pro- L " -

/
) >

CMI. as a management information system provides instrUCtAonal

managexrs- with information required for decision ,making in indiVid-
. ualized educational programs. In particular, decisions-in olved in
_identifying’ the instructional needs of studentsoand in selectin?

" the most appropriate instructiona? activities to cater to these

needs are emphaSized.f The major processes spec1fi% -in the model 4
Eachievement (/.'
ocesses the
last three are considered to be the. mosE 1mportant :
CMI systems seem to- have greatest potential i the'management
E ss and the
diagnosis of student instructional needs. These a eas have only e
barely been touched in system development to this date. The»reView s
of othér CMI systems provided irflicates that many ere conceptualizéd
almost! concurrently, and that they share much in common while, differing
in the emphasis on and’ reporting formats for each of the five} processes._
In the WIS-SIM' model it is possible to view these processes as’ .
the instructienal program being 1mplemented._ AchieVement profiles,h .
may be produced which reflect the current status of performayce rela-

-tive to unit, building or district goals which have ‘been formulated

_ . for an instructlonal activity or a set of instructional actiVities.
- If these goals are not achieved, the instructional;activ1ties and the -
~ program itself then become the.focus of the examination. , i 3
*  WIS-SIM, unlike other CMI systems, incorporatqs a "total system"

approach which is designed to have direct utility at the classroom, ) -
building, and district levels. 'Its utilization can directly ‘assist in" -
on of an individualized Hrogram of learning

for each student 'through: ssisting in the identifidation of the
instructional needs and‘s slection of appropriate instructional .exper=--

- iences End settings . forfeach student. WIS-SIM also has a- positive

impact through the continual monitoring,and refining of the school's
instructional program. Thus,‘in a real sense, WIS-SIM is"a model for
making deCisions about. the instructional program as well as a modél
of individualized instruction. With the use of a dMI system, some -

of the typical problems of indiVidualized programs ican be overcome,
making lt possible for these programs to become fully operational. e
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’ educators have attempted to implement ahd eVvaluate a multltude of educar

‘learning processes. A pervading théme\among these many attempts at .innova- .
., - ‘tion has been that of. individualized insfraction. Proponents of individual-
ized instruction cornsider that_a teachlng-learnlng situation.’ whlch focuses

.sources of educatlonal systems WBre frequently inadequate to meet the
. program objectlves or because the attempts'were too specialized or too
“localized. to be of any s gnlflcant%Value except to a few. -

‘ualize education, .such as Ind1v1dua11y Guided Education (Klausmeler, 1971),
. Project PLAN (Flanagan, 197h), and’ Ind1v1dually Prescribed Instruction Ve L

‘progress of $tudents and deciding upod optimal ‘instructional objectiveg,

A

4
Y
)

. ; . ]é,' |
! f v I . ' ! '
Vo ¥ ' ‘". ‘ I -’ » : 'J’ R
INTRODUCTION -~ = -~ <
Education has been hard-pressed to keep pace W1th the cultural, soc1a1, ,: o,

and’ technolog;cal changes which have occurred during thls century. In

§

response to freguent cr1t1cisms that existing educatlonal systems were , . »
111-cpnceived\and 1ll-equ1pped to meet the realities of a changlng world, e o .

tional plans all aimed, presumably, aﬁ improving the 1nstructlonal or

upon the needs and abllltmes of the individual, rather than Jon the group, l'
,is a better,way to conduct ‘the ed catlonal proceés. Earlier attempts at - - s
1nd1v1&uallzed “education met with rily limited success because the re- . o

. However, edubators are contlnurng with attempts to implement strategles

. of individualized educaticn hoping | to provide a more effective alternative

to traditional instructional praotlces. ‘Recent .programs de51gned to ,#ndivid-

(Cooley & Glaser, 1968), have met wath promising success.  Essential to . B
the functionihg of such programs .0f -individualized education is the teacher' s ...
abrlaty to cope effectlvely with' the VOlume ‘of inf rmatlon requlred to manage .
these programs. Due ‘to 'the fact that' differing ins uctlonal approaches may

be used at dlfferent times with a large number of students,'monltorlng the

and tasks becomes dlfflcult. This condltlon is compounded as more areas
of the educatlonal program are 1nd1vldua11zed. The complexity of instruc-

{
 tional-management in 1nd1V1duallzed programs has led to an increased aware-

ness that computer-basea management information systems may be of consider- ‘ .
able value in ass1st1ng¥1n “the 1mp1ementatlon and operatlon of ind1v1duallzed r

-1nstructional programs. ot

This paper is desmgnedfto 1dent1fy key parameters whlch help deflne

“various approaches to indrV1dua1121ng education and to relate these paramr

eters to essential compo tents in computer managed instruction. Building '

upon the identified relatlonSF a generalized model. of -computer managed A )
instruction is formulated'and described. Accordingly, the: top1cs of - o L
ind1v1duallzed education and computer managed 1nstructlon are. rev1ewed ‘
in the next three sectlons.'
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~ /' ‘pSTRUQTURAL'COMPONENTS_OF PROGRAMS OF INDIVIDUALIZED EDUCATION~~_V

: ivault and Krlewall (1967) cons1der that’ true 1nd1V1duallzatlon4
- involves recognition of the "potentnal for var1ab111ty at every major .

* 7 input point of the-instructional system [p. 413}." The' development of"
" .a model for th1s concept’ of 1nd1v1duallzatlon was’ orlglnally carried” ,
out by Romberg and DeVault. (1967) and represents a-systems approach. B 7 N
, .~ The model has four input componehts--learner, ‘teacher, content, and =~ ' -

f"v |3 instructional methods~-each of which 1nc1udes three or four variable: _ o
o \characterlstlcs or parameters. Learner’ parameters include the 1nte11ec— L8
e ';tual, emotional, soc1a1,-and physical traits of the 1nd1v1dual child; , L

' . teacher parameters are the roles,_knowledge and sk111s, and personallty X

- factors; content of the 1nstrucﬁlona1 material: varies for -eath .learner
. .in terms of .rate, scope, and sequence; and f1nally, 1nstructlona1 methods .

- vary accordlng to communication styles, degree. of .automdtion, and: 1nstruch
. ~§ - tional materla%s; Although the model is presented as _one for dlfferentlat-

' ing 1nstructlon in a mathematlcs currlcuium, Romberg and DeV ult's dis- . )
‘cussion is dlrected toward the more global aspects, of individ alized - '
;1nstructlon whlch\;hey belleve to be the most viable 1nstruct onal .

. approach for most curricular areas. : : .
S . The pplmary focus. of any system- of 1nd1v;duallzed educatlon is the’
' growth of the individual Tearner.  -To ach1eve this. aim, 1nd1v1dua11zed oL T
- §ysteis, unlike those which utilize niore trad1t10nal classroom and’ group .
modes of instruction, stress\the importance of self-initiative and self< -
direction.. The individual léarner, rather than being the passive obJect ‘ s
“ of instruction, becomes an. actlve\part of the teaching-learning situation. = - | a
. »_,Tehchers, while remalnlng in charge of instruction, provide opportunities. . )
for individuals to set ‘their own objectlves,'assess students* abilities, - - Q
"and prescribe cour@es of action which W111 lead to goal attainment. , .
. Further,. in planning 1nstructlonal act1v1t1es, ‘teachers take the 1nd1v1d-.f
-+ ual differences of pupils 1nto account and- -gear their efforts toward hav1ng
each. child progress through the objectives at his or her own pace. An 1n-
tended outcome of such adaptlve, 1nd1v1dualized systems is to provide
meaningful learning exXperiences for each pupil while serving individual .
needs' and interests. Systems of “individualized education are thus geared o
'to individual abllltleS, interests, and needs. They are not &roqp instruc- l
tlonal programs which are inflexibly applied to all pupils.in a class. =~
Because theg/recognlze that individuals learn content at different
| rates and have-different levels of motivation, systems of individualized ‘
“education prov1de for séﬂfddevelopment and maximized educational benefit
"for each student. Personal declslon-maklng and problem-solving skills of
. the pupil are enhanced and favorable attitudes toward learning are developed
_(erght, 1970). By remalnlng cognizant of different learning styles, in~
‘structional levels,- rates- ~of progress, ‘and beginning levels of performance, ’ °//%\
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1nd1v1duallzed systems account for real, as well as 1dea1 levels of, A
- attainment (Klausmeier, 1974). . - b ' s
sequent

N

. The 1nstruct10naI‘process focuses upon the ;;dlvldual, and s
assessment ‘determines” the degree.to’ which prespeclfled ob]ectlves have ‘
been’ attained. This'process, which includes both teacher and ‘pupil in- ' -
volvement ‘at each'stage, points (to.the key components of -an. 1nd1v1duallzéd
educatlonwﬁystem. L,§I'hersé components are now' discussed in more detall. S
The ‘existence of a well-defined ‘set. ofolnstructlonal ob;ectlves ¥s ’

.

. prerequlslte to any individualized education program. Figure 1 presents

a hierarchical development of instructional objectives. This ‘hierarchy
is a six 1evel'organ1zatlon £rom general 1nstructlona1 m1s51ons of. ﬁhe

*' district or school to specific. 1nstruct10na1 objectlves.

1

. of program goals.' They may .also suggest challenges to and problems in the

<

' these is an instructional program: with broad goals focused on termlnal

-

'deslres, as

- These

‘The Instructional Missions cell refers to those dlstrxct or: school R /
1nstrpctlona1 p011C1€S which give general d1rectlon/to 1nstruct10na1 .
actlzxtles. These mission statements include act1v1t1es such as the : 3
deve opment<of c unication skills or skil¥s in mathematlcal processes._j.
They are stateme/iz o¥ pc%lcy,.usuall very Iong range, reflectlng soc1etal
irations, and’the orgamniza tlon s reason for being.’ :

* Arising out of these global .concerns are Instructional Programs. .
ograms(are broad and represent fﬁnctlons pointing toward the - .
atta'nment of the 1nstructlona1 missions. ‘" Goal statements within. 1nstruc-

Ional programs are long range, "but they ‘focus on terminal points or -activ-
ities to be accompllshed.w-Two R &D Center products which fall. into the -
1ns?kuctlona1 programs cell are Developlng Mathematical Processes (DMP)
and/the ‘Wisconsin Design for Reading Skill Development (WDRSD). Each of .

points which, when comblned with' other programs, should 1ead to. the accom-
pllshment of an 1nstruct10na1 mission. . K .

Instructlona; programs are made up’ ofﬁsubd1v1s1ons, ‘here called Instruc-"' )

tional Areas. Within "this qategory are included signifitant and measur- ° .
able outcomes to be ‘achieved as major components of the- 1nstruct10na1 ' ‘
program. These broad objectlves give specific direction to the’ attalnment

instructional program.,/)The areas of Word Attack, Study Skills, and Com-. = '
prehension are exampl of 1nstruct10na1 areas w1th1n the. WDRSD, 1nstruc-
tional program. Instryictional areas are .not deflned in DMPP so ‘in that
. program the classificdtion ‘is non-functional.: N

Each instructional area is made up of Instructlonal Unlts, whichg
can_be' of two types* Laﬁeled contentAprocess organlzatlon and leve rade
organlzatlon. Instruct10na1 units are smaller programs of shorter duratlon

s’

..

[ SR

-and narrower scope than the instructional programs. Content/process organlza-’

tion refers tp—the-sequencing of content and deflnes paths thrgugh the 'iw

" instructional materjal. Within DMP, an example of such—a-content/process . .

organization is the sequenclng for- concepts in geometry. Whlle not: well

‘defined, sequences or strands also ex1st in WDRSD, the sequence of materﬁfls

‘on "consonants” is an ‘example. ‘
‘The level/grade organ nization component is composed of 1nstruct10na1 ;

. units which are based upon admlnlstratlve congiderations such as puypil

grouplng.' Such unlts often cover grade level or’currlcular work of

approx1mate1y ‘a school year's duration. Within DMP, thls admlnlstratlve : 5’%,

organlzatlon would 1nc1ude "Grade Level Klts" whlch cover ‘the work expected

~

a
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, at a given grade level. \WDRSD has administrative organizatlons called
e ' "1evels" which ;also aggreE;;e work units into approximately ople school

ey year s work. Though thes grade/level units are not followed closely . -
. 7 in classroom instructiona lanning; they are important to the information
A flanagement of an 1nstructiona1 program '
: : As ig apparent in both WDRSD and DMP, both content/process and grade/

-1eve1 types of- 1nstructiona1 its exist. When both are present they form ‘

" a two-dimensional .arr y as displayed in Figure 2. Inin1dua1 cells are’
‘defined by thé imtefséction of ‘content/process categories and grade/level

categories and within each cell are instructional tOplCS and obJectives.

: . It is not necessary, that each of these cells be used in the instructional
‘ g\\\\;area, that is, some. cells .may be empty. . . -

. . ) ’ . * . - ' . . . -
‘_Grade/Level Organization : . 4 . -
. . . ’ > . . : fo e ‘ .. S -. v
¥ . & . R s o e c‘ S g
R level 1 ~Level 2 ' Level 3 Level 4 Co A
| strana 1
SR g-(Instructional Topics and~0bjectives) ; Stran§,2 " Process - .
R B ‘ ‘ ol Organization i
. B R " B O L TN LAty
. R , e J . . . trand.3 B \
l N . L . L . .
- Y
C ' Figugéﬁgl“Instructionaliﬁnit inﬁteﬁms;of"instructional_topics. e o
. { . i . *' H - ‘ . N ° - . .‘ ' < -y " L N - . i !
' ' o . R S /

Within each instructional unit are Instructional prics. These are
re1at1ve1y short-term aggregathns of instructional objectives. -with a
well-defined set of speclfic products, processes, or. achlevements. These
topics may be organized around content/ process, activity, or media. The
DMP curriculum uses the term - "topics“ to- describe such a collection of

o obJectives,, The DMP-topics reflect a content/process organization within
which instructional objectives with a common goal -are collected. However,
‘there are also some topics which,contaiu instructional objectives which '
are preparatory to later- topics. These reflect the grade/level organiza-'
tion which can co-exist with content/ rocess organization at the instruc-
tional toplc 1eve1., WDRSD organizes sqme instructional objectlves into

" ' . ., . . ‘\ :

“
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instructional topics cglled -8kill" clusters. These skill ‘clusters have :
only a grade/level organizatxon; they do not necessarily reflect content

or process contained within the instructional objectives.

Instructional Objectives are the most specific outcome oriented ‘state-
ments) for goal attainment. They are criterion-referenced, measurable, and
focused on a single .product, process, or achievement. Instructional objec-
tives\for each pupil state whatcis to be accomplished, at what level of.
expert'se, and sometimes by when it will be done. -These are the most

fspecifl ¢ targeted objectives in the hierarchy . of instructional missions.
‘and grograms. In:the DMP program these instructional objectives are

fcalle,'objectxves, while ih WDRSD they are called skills. In both cases,

‘?3Lc1assxfy1ng programs ‘of individualized education. The three dimensions
‘included in this nodel, as illustrated in Fxgure 3,.are (1) sequencing T

-

T'howeVer, ‘they are. specific behavioral objectxves qppropriate to the 1n-
' gtructional topics and programs. '.

"Klausmeier (1974) has identified a three-dimensxonal model - useful 1n

or non-sequencing of objectives, (2) common or variable objectives, and
(3) full mastery or variable attalnment. These three concepts'in combxna- '

f.tlon define exght possxble types of- 1nd1vxdualized educational programs.

.. R .’ e : N e . .
N _ . - . ) L e . N

1
L
———eee

T : , el e "'f . " ///éommon,objectives
' / T Aariable objectives

.‘\

L

! . .
. Sequenced Non-sequenced
objectives  objectives

: ‘.l .
Figure 3. Dimens1ons definlng programs of 1ndividua112ea ‘
' ' education. A . <
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.. . Ingtruetignal objectives or topics within an instructional program
‘may be interrelated lncgredotermrned ways, es tabllohlng for the program
a netw@rh of prorequlsxteu. If such prorequlolto exist within a program,
the @bjectlves are uequentlal. For example, the achievgment of objectives ,
in a mathematics curriculum is often' sequential in nature, with completion :
of lower=-order objectives keing prerequisite for progréss toward higher-
‘oxder objectlves.~'Not all cbjectives need be related sequentlally, how- "
ever.. Many mayg be relatlvely independent, and can be attained at. any .
@ne of severafkgolnto in the program of" individualized learning. .-Some
nstructional §rcgrams are characterized by the absence of prerequlaltes
and are therefore non-s equent1a1 in nature.
~In an lnlelduallZOd 1nutruct10nal program, all objectives may not
be required of 3ll students; , that is, those objectives which comprise _
: -an instructional program may vary among otudents. Some objectives may N R
R be common' in that all students are required to ‘attain them, whlle others =~ M
may- not be so required. 'This 6éf§hes a program with variable objectlves.j ’ T

. Programs of individualized education may dlso vary. the mastery, level
 required of individual students. The required level of attalnment may

'vary from student to student or a program may requlre full mastery whereln . )
‘all students in the pregram are'expected to achleVe the same level. of e ' 5
_attainment oh a given objective. I :
o Two other important concepts useful 1n/éna1yzing 1nd1v1duallzed }, v
7,> ingtructional preg ams are compatlblllty of 1nstructlonal act;V1t1es and’
compatability-of i tructional objectives. - Compatibility is concerned with .
the efficiency of the 1nstruct1ng and -learning processes, Analysls of the. _
.-instructional program may 1dent1fy two or more objectives wRAich can be . o .
effectively. taughﬁ at the same time; ‘these are therefore compatible 1nstruc- S
¢ tional activities.- Compatible instructional activities are :in contrast to, . .
sequenced _Prerequisites which should not be undertaken at-the same time. S
\Some" 1nstructlona1 agtivities may be useful in teaching toward more than ’ g
: "a single objective, Zhus identifying. these ‘instructional objectives as com-
P patlble. Somé- 1nstructlonaL,act1v1t1es may be compatlble and point to asso- Lo
c1ated sets of compatible objectives. The concept of compatlblllty is .
useful in identlfylng clusters of objectives which mlght logically be - " - = . ‘.
" taughit tegether and may form a baé1s for establlshlng 1nstructlonal : -

..

" topivck w1th1n a program. E L
t One form of 1ncompat1b111ty, that of: prerequlslt s, has already ‘
7 .been’ 1scussed. Instructional act1v1t1es and related objectives may - S

" be inc mpatible for other reasons. - Instructional activities may, for = e,
’ making hem inappropriate for teaching /at the same time and thus incom~ ' B Vﬁ?

patible .. Further, . ob3ect1ves 4nd instructional attivities may be neutral‘

- with re ect 0 compatibility, 1ndrcat1ng that they may be taught at the ° :
same tlm ‘but’ without particular gain -in effiblency. - - S :ﬂ

‘ portant step in the development .of a system of . 1nd1v1duallzed o

|

|

| B

: .. example, be ‘designed for d1ffer1ng group sizes or ingtructional settings, R
. educatlon 1s the speclflgatlon of performance standards. Each goal or

- i

behav1ors necessary for its achievement. As mentloned earller, these
'performanc standaxds. need not be common to all puplls, nokr need@they
be rfgidly-applled ‘without exception.. Rather,_these criteria may be LA

[
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.common or variable objectlves. Instructlonal objectlves and act1v1t1es .
: have been defined and the nptlon of performance standards as* they ‘relate cP
" to the mastery-level obgectlves has been discussed. ‘The process of individ-
n~ua1ized 1nstruct10n w111 be bullt upon these’ concepts in: the next sectlon.

B . . .
o ' 9
. . S . ’ N .

- 1
y . . , i,

| g
sufficviently flexible to aI%gw for the wide range of individual abilities,

which generally exists in any group of pupils--but no, objectlve ‘'should be

without.its associated achievement or performance crlterla stated in
specific behavioral terms.

Performance standards in systems of. 1nd1v1dua11aed educatlon are*
frequently'e died in critdrion-referenced tests. As the name ‘implies,
such tests contain e'criteridn, or a set of criteria, which a pupil must
satisfy in order to attain the objective. These criterion-referenced
tests, however, need not dlways be of the paper-and-pencil type; they
may- take other forms which involve ofal as well as written skills and
attainment of criterion may be determined through observation and per- ,
formance testing. The task of establishing criteria is clearly made ) .
less complex whdn system goals or objectlves have been carefully planned
and spec1f1call§ stated.

For some obgectlves, ‘the criteria for attalnment may be open-ended. oy

.mAlthough specific behaviors to be attained aré stated, a single observa-

tion will not suffice to determine that critefion has been n;reached; con-

_tinuing demonstration over time is desired: This type of objective is

likely to be included, for example, in a program in the affective -domain.
In this section, the structural - components of individualized educa-
tional programs,and ‘the many ways in which these programs may- differ have

- been 1dent1f1edL¢ While alh arg based on m stery leEFI objectives, they
i

may differ relative to the. séquenc1ng Qr nx n-sequen ng of objectiyes,-on
whether they require full o~ variable mas ry, and on whether they include

.- . . o S

=
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- THE PROCESS OF INDIVTDUALIZED INSTRUCTIQﬂ
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The flrst Step in ﬂﬁe 1mp1emeﬂtatlon of an 1nd1viduallzed instructlonal
program is placlng each student within the/context of- the instructional
objectives. ' Usually this is accompllshed through the use of a placement
test or pretest. With the results of this test teachers can identify where

-each pupil should begin. in thé total network of - objectlves and can select’

a set of «objectives from the tota;/system which are realistic in terms of

. the pupjl's’ llkellhood of attalning them.  With .this information a teacher -

ctional area, B L
It is at ‘this level of/fhe system -that slgnlflcant advances\are made N
tghard individudlizing 1nstructlon since ‘the. diagnosis - which takes place,
is madeyin terms of the indiyidual pupil's standlng with regard to the .
spec;fied instructional objectives and"not with regard to .the standing
of‘Other pupils. The objectlves which hawe already been specified By
tHe instructional program act as a framework within which-each pupil
proceeds, a variety of instructional objectives. may be 1dent1fied at
any given time." Diagnosis, then, “is not s1mply the 1dent1f1catlon through
pretesting.of a pupil's current deficiencies in a partlcular area; it.in-
cludes a broader judgment about h1s standmng w1th1n the _total network of -

may effectively dlagnose ‘deficjieéencies in the pupil's progres toward the

~ A*crucial compdnent of any system .of. 1nd1v1dua 1zed educatlon is’ the
process 6f guiding ox prescrlblng, for 'it is at this point that the ine~
structlonal process is directly related to the 1nd;v1dual needs of the

'y'student. Here the decision is made’ about how best to mieet thes ihstructional
‘needs determlned by the d1agnos1s. The gu1d1ng or prescribing process must

take into account the structural: character1st1cs of the program (common or
variable objectlves, full or variable attalnment, andg sequentlal or“non~ - -
sequential instructional objectlves) as well as such student character1st1cs

_as learning style, 1nterest, and,ablllty., .

.Individualized 1nstructlona1 programs dlffer in the ‘way in which selected
1nstfuctlona1 act1v1t1es are 1mp1emented, that 1sh“1n the ‘way instruction - o
takes place. Most individualized programs prescrlbe that the student work -

_ alone. on the 1nstructlonal:act1v1ty--frequently on”a work sheet or f11e )

folder. "Individually Guided Education attempts to form large, medium,
and small groups dround specific 1nstructlona1 activities, the size of

‘the group depending on the .instructional activity and the requirements .
"of the student group. ."A single student may work alone when this is- deemed-

approprlate. The concepts of guiding and grouping students accord1ng to
similar needs, .as opposed to prescribing that students work independently
all or most.of the time, is an addltional d1fference between types of
individualized educational programs. - -

Follow;ng -instruction, student performance is evq@ﬁated. A posttest

- is given to‘determine the degre° td which a pupil has attained the pre-

sp801f1ed obgectmve, whether the level of atta}nment is satlsfactory 1s

jdependent upon 'the success ‘criteria- which were also prespeclfled. e .

-~
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In essence, the total system has come . full cycle at thls p01 te -
Student achievement of a given objective necessitates the identi flcation
of a new objective, which may be dependent upon.or unrelated to jthe. .

achieved cbjective.

tive be set or the same objective may be

retained, but aadlffer

"of 1nstructlona1 acﬁ1V1ties may be ﬂrescrlbed.
ment may be altered}to suit an 1nd1V1dual case.
the criteria for their attainment are prespecified, ‘the ‘system
flexible in that. either may be redefined as required.
goal-setting, pretestlng, dlagnosis:‘prescrlptlon, 1nstructlon,

ment is thus simply a means to an end, and not an end in ‘itself _
tion can-and does occur 4s. reqnlred Et any stage of the process; the uj tlmate

The criteria fo
Although objec

The proc

Non-achlevement may require that a different objec- pf:'

nt set

achieve~
ives and !
emains = " |
gs of :

'and assess-\

Modifica-

L

‘goal is to serve’ thé needs “"of the individual pupll‘ not the need of

system (Lindvall & Bolvmn, 11970) . o R v
. Basic. to programs of individualized educatlon, then, are the' processes . :35

‘.of pretesting or _placement testing, dlagnoslng, guiding or prescrlblng,)A T
instructing, and posttésting. These proceSses are conducted relative to
the individual needs, interests, and -abilities of students. In. addition
© to the\stgﬂytural differentiators of 1nd1v1duallzed programs 1dent1f1ed . , .
. in the preceeding sectlon, this section has 1dent1f1ed another basis for . ;;-'v'r
‘distinguishing between types of 1nd1vrduallzedyprograms. Thls difference. . '
is the emphasis the programs place on guiding students 1nto learning groups :

as opposed to prescrlblng 1ndependent work for 1nd1V1dua1 Gtudents.. -
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,'z\‘,A}'GOMPUTER MANAGEMENT OF INDIVIDUALIZED INSTRUCTION - . - R AN
o £Up to this point the d1scuss1on of . 1nd1v1auallzed educatlon has beeL
B abstract While, the system seems roglcally sound and 1ntumt1vely pleas™ S
’ ' 1ng, many logistic problems arise with the actual task of 1mplement1ng ' o
@the system in a typlcal classroom. ‘The problems relate, Ffor thesmost ;',U . B
part, to routiné' matters of‘record-keeplng and information retr1eVal,"'V ‘ ]
but when these tasks are considered at each 'stage in the,program of
1nd1v1duallzed instructicn, they" compound rapidly - and soon hecome un- S
» . manageable.. Whlle the task!of creatlng an initial 1list of - .goals_ox - P e
LR '\ Oerctlves for a partlcular curriculum area may be difficult, the job I o
- of keeping- track of thlS list' as obgeétlves are added, modlfled, or-
replaced sdon becomes overwhelmlng. As dlscussed earlier,”a system .
of 1nd1v1duallzed education may include“common or variable, sequenced - . ’ Vo
or non-sequenced, and full or variable objectives. . Several possible com-
blnatldns of these obJedtlve types eflst, and all may bé& used with each
Jbupil at dlfferent times throughout the operation of the system.. Keeplng
_ track of even a s1ngle student becomes a considerable clerical task, and.
1",, one that prevent¥ the classroom teacher from Psmng time effectlvely on the
more 1mportant matters of 1nstructlon and counseling. - oot
C ~Asse§ilng level of performance and dlagnos1ng the def1c1enc1es of S
each pupi are’ no less time consuming. When the. guiding or prescrlblng BN
A of 1nstruct10nal act1v1t1es for-each pug;l follows these steps, the task . ™ °

e

A

e confrontlng the teacher beComes very great The 1nstruct10nal phase of
. the system foliowea by ‘the’ cr1terlon-ref renced testlng necessary to )
ascertain level of goal attainment ﬁnrther compound.the teacher's: task J
in managlng the system effectlvely. Eyen if a teacher 1s»capable of lead- -~ - ..
~ ing a dlass of’ puplls through“one iteration of\vhe system, ‘subsequent feed-
‘ back and further 1teratlon would soon/reduce the effectlvéness and efflclency
of the system.- L A _ C
., During.1974, the Wlscons1n Research ‘and DeVelopmenﬁ:center sought to -
" identify strategic problems in: 1mplement1ng IGE/MUS-E 1n schools.l Con- L
sequently 130 teachers from seVen schools took part. in organlzed discus~ ' .
sions utlllzlng the Delbecq Nomlnal Group Technique. Participants rated
in order of importance the five highest organizational, problems and the
flve highest personal problems they had ‘encountered in 1mplemen£1ng IGE
. in their schools. Analysis of the responses indicated six ant1c1pated
problem areas .of which management. of 1nd1v1duallzed 1nstructlon, 1nclud1ng
plannlng individualized programs,. grouping students, d1agnos1s, remed1at10n,
,and record-keeping, was rated the second most crucial problem to be solved.
Generally the data analys1s revealed that cons1derable support in . .
prov1d1ng facilities and resources is requlred 1n1t1ally wﬁltﬁfurther re- o
‘vealed a cohtlnulng need’ for ass1stance in managlng\prOgrams of 1nd1V1d- ‘ ' s

uallzed 1nstructlon. SR o S yoo S

S

. . o : .
. | [
e t ' » :

l'I‘hJ.s 1nformat10n was -collected- as part of the "Materlals and Strategles
- for IGE Staff Developmentéand Implementatlon" _component “oF the Wisconsin - e
Research and - Development Center for Cognltlve Learglng. o
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The management of a comprEhens;ve system of indrV1 alized education
:in"a manual ‘mode:does” not appear to be. particularly viable. It seems

ev1dent that the support of computex’ systems—-automated information: storage,'

processing, and retrieval mechanisms——will be n essary to uccessfully
implement programs of indiv1dualiZed education.|. .
Most of the problems associated with cantrol ofﬁuxindivid alized

information. Lists of objectives/for each instructional area \
be “formulated, filed, and constantly updated and maintained. - This.set
-of objectives must be continually reviewed in terms of both group: and -
individual progress. Pupil performance on assigned objectives must also-
be recorded and.reviewed. A considerable amount of testing of pupils at
both pre- and post-instructional stages is necessary. - Scoring these
tests, while not difficult, may be a time consuming task for the instruc-
‘tional staff. Pogsibilities ‘for the machine scoring of tests exist and.

'system of .education relate to the ¢apture, storage, - and retriexE of Hin.a

.are particularly feasible and desirable for comprehensiye placement teqts.;.
) ' Perhaps mast: important of all, systems of computex managed- -instruction =

have the ability to provide rapid and frequent. feedback in'the form of’

"reports to pupils, teachers, school- administrators, and parents.

Fortunately, the’ current stage of computer technology-makes automa-
-‘tion of these tasks possible. Systems can be created where objectiyes
and-aksociated performance standards, once specified, can be permanently’
stored in computer. memory and pﬁudent achievement data can be related-to
it. Parts of the systems mam~be modified with.a minimum of complicdtions~
to other components in the system. '

Tests for the assessment of a pupil's beginning level of performance -

may be COnstructed 1n machrne—readable form. = Scoring and record1ng~of

’ the - data may then- be. done more - efficiently. “The classroom teacher can

be. relieved of most, - -if not all, of the burden of this activity. The

system may be. programmedbto prov1de diagnostic reports,/based upon match=- “f
ing test results with expected. levéls of. performance., ‘The. system may also ;¢

facilitate guiding and prescribing’actiVL ies by: suggesting groupinds of

_ students or by selecting particular inst ional settings. Posttests. '_ﬁ :
'may also be in machine-readable format, .alt ough many teachers prefer : o

.-tests in formats which are not’ readily amenable . to machine scoring. The
results of testing, howevér, when recorded, stored, and. matched against

. expected criterion’ levels, result in an achievement profile for each stu-

. dent.  Such profiles would indicate the student's standing relative to
the objectives included in the instructional program. Such profiles may
serve as progress xeports to admlnistrators and parents, as well as to
pupils and - teachers.

Clearly; then, computer technology w1ll greatly ease the burden of
managing ;nd1v1dualized educational programs Without this'technology,
-such systems will likely remain in’ the developmental stage and fail to
_become fully operational.

i [x}
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Some attempts to apply computer technology to 1nd1v1dualized educational o

programs will now be reviewed. The extent to which each system. 1nQ9$porates'iv

the parameters of an 1ndiv1dualized educational program will. be noted‘
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1 A REVIEN OF. COMPUTER MRNAGED INSTRUCTIONAL SYSTEMS

- b {
;
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J A system of computer managed 1nstruction (CMI): has- as 1ts objectives .
dollécting and processing 1nformation on students and supplying this
information at appropriate times and places so. that it is directly

.~ applicable to 1nstructioha1 decision making. When the appropriate

‘ (information is' supplied to decision makers’in’a usable format, .the

,efficiency of decision making end the quality of decisions.should _ :

‘-i a‘ CMI system focuses upon allowing better 1nformation flow to the com- .
plicated decision Srocess on a ontinual basis [1968, p. llaﬂa Ime'teacher,

.student, "and ‘administrator contmnuously need 1nformation for,EValuating

> alternatives and making. ‘decisions. 2

AN Bolton and clark state that the."concept and the function of CMI ex-

o tend beydnd traditional student accounting. This is ‘a result of ‘the grow-”

' -ing mass of'evidence which states that: the true‘potential of management -
systems iies°1n allow1ng schooi systems to change their, instruction Lo
procedures while. maintaining the needed control {1973, p. 51." " It*is, .
then, thev function of a CMI system to utilize the- computer to optimizeé’
the learmimg environment for each child and to-maximize the efficient

" ... use of school resources, both human and material. Constructed as a "man-

" machine- ‘system focused we11 beyond the. limited scope.of personnel and _

administrative syitems, CMI combines the data-manipulation _power of cur-
rent hardware with the functional flexibility of'instructional software: -

e improve. Cooley'and Glaser staEei "The function of the computer in.

‘.
13

to generate a demonstrably effective and efficient tool the 1nd1v1d%
ualized school system [Bolton &°Clark, 1973, p. 5]. . :
Many research groups across the country’ conceptualized CMI systems
* . almost concurrently. Baker (1971) rev1ewed the characteristics of
* these-systems and noted a.great deal of similarity among them. This s
survey showed that generally each of the various CME systems studied N
was built around units of instruction specified in ‘terms Of educational
-sciigblectives, desired student behavior, levels of competence, ‘or concepts
ko be learned‘\~Assoc1ated w1th'each instructional unit are criterion-
referenced tests which assess devei—of mastery for each objective Iﬁhthat

unit.. Typically,.stch tests are administered as’ pretests to, determ e a @f‘

. student's current level of dchievement and as posttests to determine 1f
specific objectives have been achieved. ’ .
Baker (1971) reports that in each of the systems four jor‘functions
are. performed by computers: test scoring, diagnosing, prescribing, and '
reporting. The major CMI progects differ primarily in the emphasis placed

) <ot upon the major- functions performed by the.system as relate- to the 1nstruc-
e, tional program(s) being supported. C _ .

o s o e
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A REVIEW QF MAJOR COMPUTER MANAGED INSTRUCTIONAL (cmr) svs:rﬁfls . o

, Slgpe 1968 when the first major CMI system, known. as ‘IMS or Instruc—
tional Management System (Silberman, 1968), became operational through

. the effdrts of the Systems Development Corporation of Los Angeles,,g
several s;mllar systems have been developed (These include a Teachlng
Information Process1ng System (TIPS) (Kelley,’1968) and a Computér —
Managed System for Mathematics (CMS) (DeVault, Kriewall, Buchanan, &

. QLllllng, 1969),pboth developed at the University of Wlsconsin, the latter . /.

system being:no longer. operational; a Management Informatlon System deslgned
qby the Pittsburgh Learnihg Research and Development Center to operate a .
* program of Individually. Prescribed Instructlon (IPI/MIS) (Cooley & Glaser; ::
1968),,Pr03ect PLAN (Flanagan, 1971), developed 1n1t1ally by the American
_Institutes for Research and now- supported by Westinghouse Learning Corpora-'f;
" tions; AIMS' (Lekan,\197l), a CMI system developed at the New York Institute -
of. Technology, MICA. (Baker, 1971), .a CMI system operating at the Sherman '~
' School in Madison, Wisconsin; ‘the Wisconsin System of Instructional
-Management (WiS-SIM) (Belt & Spuck, 1974), .developed by the Wisconsln\
Research and Develdpment Center for Cognltlve Learning to provide' in- - ;
structlonal support to programs o6f Ind1v1dually Guided Education (IGE), .
. and the comprehensive Achlevement Mon1tor1ng (CAM) .system, developed at !
 the Unlverslty of Massachusetts under a grant frOm the Ketterlng Founda-~
"tlon. Whlle these systems vary in subject areas supported and approaches

. to’ 1nd1v1dua1121ng eaucatlop, all have addxessed the prlmary characterlst;cs 1"'{

of computer managed 1nstructlon in a 'simidar fashion. . - v
2 - As noted, the basic- prerequlslte for any CMI system is the ex1stence
.of a. set‘of well-defined goals ‘and objectlves, stated in terms of the -
performance levels hecessary . for attainment. Kelley s TIPS Program
(1968), for example, is: based upon an economics syllabus, the goal being .
- mastery of the ‘primary concepts of the course. Specific objectives are
. derived from syllabus components. Pro;ect PLAN (Flanagan, 1971) supports
‘ curr1cula in language*arts, mathematics, social stud1es, and science, and
- it-will ‘also accommodate instructional objectives which-are. specified by
' .the local school or district. The IPI/MIS (Cooley & Glaser, . 1968) system
is slmllarly based on.a predefined” elementary school curr1culum de51gned
for individualized learning. . In the CMS system (DeVault, Kriewall,: Buchanan, -
& Quilling, 1969), which deals with an 1nd1v1duallzed mathematic¢s program, =~ =
one objectlve is to actually teach pupils how to- plan ob3ect1ves, these
- outputs then become inputs to the system._ The AIMS system- (Fr1tz & Levy,
01972) was designed so that any set of llnéarly sequenced behavloral
obbectlves could be lncorporated. It is. presently: supporting instruc-
_tional programs at both the elementary and secondary level. The MICA .
-systenbls based on an objectives module and allows for 250--objectives in -
the 1nstructlonal Pprogram. Currently this: system is "supporting a linearly.
' sequenced - elementary mathematlcs program. The WIS-SIM system (Belt &
Spuck, 1974) supports the objective-based curriculum materials in the
Individually Guided Education programs of the Wisconsin Design for Read-
% ing Skill Development (WDRSD) and Develop1ng Mathematical Frocesses (DMP)..
© Basic to all the systems presented is the pr1nc1ple that a prespec1f1ed
set of objectives ex1sts. Whlle curr1culum content may vary and whlle

a
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fbrmulatlon of. bjectives: mag, nvolve dlfferent persons, each system
fequires the delineation of the objectlves in the data base., ‘Also in- ", =
. cluded in the data base 1s,the sequenclng (11near, networkk.or non-sequenced) .
. " of the objectives. . - i S
L “CMI . systems; must also' be Concerned with GPGleiCatlon of performance :
jstandards requrred to obtain objectmves.- In. fact, statements of performance
standards are best 1ncorporated‘w1th1n ;the statement of obJectxves.' The - -
* CMT systems dlffex prlmarllg.wzth regard to how the personnel are involved-
~ 41n the declslonrmaklng process.. It 1si;mp11ed within the TIPS system that
T the course profésgor speci ies the requlred level of attalnment.» IPI/MIS, . w
' however, has-a’ comprehenslve, predefined,; elementary curriculum as the
' ' involvement: of many persons, which may 1nc1ude
' school adm1n1strat§rs, teachers, pup11s nd parents. Performance.standards
. .1n the IGE program-of WIS—SIM are usual, set by the: developers of the in- . ,
S structlonal program but may be alteredfat the school or ‘district level
TN - in accordancé with ] Not all
/ ‘f'»,objectlves in IGE prdgrams are: assessed guantltatlvely through paper~and- . -
s L penc11 tests. .Somé’ sessment is based upon workasamples, performance
S . tests, and ‘teacher’ observat10n.~~ ,
< . A basic element of'many prog ams gf 1nd1v,ﬂualized educatlon is pre-
c test1ng to establish the\current ‘'standing of /students relative to the -
. total network of ob]ectlves. Mo & CMI \systems operat1ng ‘at the 'elementary.

C school level process specaflc pretest results. Pretestlng 'of “each pupil o \
BRI G for each instructional topic is' a bas1c-pbmponent of both IPI/MIS ‘and MICA.*' '
S Placement test1ng in IGE (WIS—SIM) programs frequently covers an entire -, *
/,i'"llnstructlonal level and is usuallcho ducted at the beginning of the sch001 o

~year and at other times™ deslred by the. individual schools. ~CAM prov1des |
- dts ﬁsers with statisticdl 1tem ang iysls inf rmatlon useful in test . con— e
struction and refinement. v .\ ECR P R
. Test scoring and ‘test' reporti g*have been varlously automated in. the ‘\” : .
several . sYstems.Y Currently, P AN \répresents the highest level-of automa~ :
tion. ‘Placement tests, achievemen tests, and instructional objectlve.)
tests are optically scanned on-line by a mark-sense reader and the response
patitern is transmitted to the compute\ where it is stored 1n a. file for. sub- R
- sequent batch processing.. = - o
. +In CMS, placement tests were machin scored off—llne and reSultlng scores‘
"_ ' werk entered in a batch mode from magneth tape or punched cards. The' post-—
- test results for. single instructional objectives in CMS were machlne scored .
and’ the scores. entered 1nteract1ve1y by, teletype. . . o Vo
IMS machine . scores tests off-line with rk=sensé readers and the scores
are entered into the computer in batch ‘mode.\- In WIS-SIM, placement tests
o »are machine scored and the results are.entered in batch mode either from ~
" 'cards or tapes. .The crlteraon—referenced, instructional objective tests~y = . |
! ,¥ are manually scored and the scores are eritered nually on mark-sense sheets
s or cards. Dependirng -upon the computer configuration utilized, the mark—sense

5
-

IR "« forms .are entered on-line- Qr in-a batch mode. In\MICA, tests are comments
manually scored and the results are entered 1nteract1ve1y ti¥ough ‘a CKT , o
terminal. \ e s

On the basis of the test resu1ts, educatlonal neeg may be - dlagnosed
to identify those instructional objectlves which the student has not
mastered, but for wh1ch the student has sat1sf1ed the prerequ1s1tes. o .

- + ' . : i -




CAM employs a system whereln the 1dent1f1catlon of learning def1c1enc1es

~ 'is based upon a computer analys1s of wrong response patterns. . Some, in-
. structional programs, such as. those supported by MICA and IPI systems, have
1nstructlonal objectlves which are sequenced linearly, so that the objec-
tive wh1ch follows.the last objectlve mastered is the next to be undertaken,
“d1agnos1s, then.: +the- 1dent1ficatlon of ‘the next non-mastered objectlve.
In PLAN, the declslon about whlch track or: level is most approprlate for ‘
an individual’ child: ‘is ‘based on’ “the placement test. 'Objectives w1th1ﬁ

v each level of ‘the reading and: mathematlcs ‘programs within: PLAN are then
hllneaniy sequenced and dlagnosis is carrled out in a manner simllar to - , o
the CMI system. WIS#SIM advandes the notion of comparlsonlbetween actual !

. and expected. perfbrmance 0ver't1me to 1dent1fy potential teaching/learning

problems. The‘AIMS system produces a ﬁpupll proflle" which contains student -

d 1 ¢ hic»information, as well.as clinical cage infor—

‘ From this, the teacher assessés student’ instructional needsﬁ,

C It is at the prescriptive. istage_ where CMI systems possibly, differ“thej
most. The TIPS system, for example, has a: varlabIe prescriptlve for
depending upon the ‘degree -of dlscrepancy between test results and c¥ terion
.levels. Prescrlptive activitles may 1nc1ude homework exerclses, attendance
~at alternatlve lectures, or group work" Such actlvitles may be: opt1 nal .

s or requlred, dependlng upon ‘the level! of mastery identified by testlng.
Unllke other CMI .systems, TIPS presents prescrlptlons to students ing.
paragraph format rather than referrlng ‘the student’ to a~numbered wonk
‘folder. ‘The CMS project; on. the other hand, does not generate speciflc 'g..
prescrlptlons Jit simply lists, the tasks whlch a given:pupil has omplete

" The ‘process. of presdrlptlon 1n CMS 1nvolves _teacher-pupil dlscusé;on concern~
.vlng the next task to, be completed CMS dlffers slightly from other. CMI '
'systems in that pupil- 1nvolvement at?this stage is quite. pronounced.

.- Prescriptitn in Project PLAN is more broadly based in- that all. available

- ‘ddta supplied by the- student,.and his parents andeteachers, is utlllzed
v-by.the computer in recommendlng a spechlc pProgram of stud;es. This ;s
,s1m11ar to CMS, in that the 'Ievel of pupil lnvonement is h1gh, but” d1f-

fers from it in that extensive. computer assistance ;s requlréH%to "solve"

et gt dec1s1on rules., Typ:.cally, presch.th.on in Project PLRN

e

modules. : - SR
, IPI/MI%, AIMS, and MICA, belng based upon predeflned elementary curric—
'ula,Jare yite specific with. regard to prescriptions. .In general; these L
systems genérate prescrlptlons which refer the- student "to programmed
materials, workbboks, file. folders, or texts. 1In some cases students
.are referred to teacher-led seminars.: These systems also provide for "
student involvenent at this stage’. 'IPI lists prescriptions for an
1nd1v1dual pupil: along "with summary achlevement reports. . MICA allows -
for the generatlon of prescriptions 1nstantaneously through the use of .
" interactive terminals. WIS-SIM focuses on providing teachers and students
with information to assist in grouplng students on the basis ‘of common
instructional needs. ‘A variety -of instructional activities is available
and specific act1v1t1es are selected by the teachers and/or students. on
the basis of the learn1ng needs represented in the group. : -

v The 1mplementatlon of prescrlbed instruction is the next stage in.a
system of 11d1viduallzed education. ,Typlcally, the’ computer plays l1ttle
N , | S - - R A oo )
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' or ho role in- 1nstructlon, a fact Whlch sepﬁ %tes CMI Systems from CAI e LL..,A"
o (Computer Assisted Instructlon) systems. is is pot “te-siy, however, ‘that-

e a CAL actiwity. could‘not be utilized withln a CMI framework. None of the

',’ . systems discussed in this paper appear-to utilize the computer in the 1mple—'g .
;mentatlon of: prescrlbed activities. Followingajnstructiony. posttests are . *

*generally glven.7 Ag descri ibed earller, tests Sgy be admlnlstered and scored o
u'elther by machlne or manu ly.° Test. results are then stored 1n the computer
'Aand compared with c 1terldn performance standards. Such comparisons prov1de
- ‘the data necessary Eo ascertaln whether or not-a pupil has achieved’ the ‘
S partlcular objectxve. Most systems allow for the productlon of reports. con- . IR
i ' . taining the updated achievement information. - In WlS-SIM for example, these Tl

o ?records ‘are - labeled performance proflles.‘_ ’sm Yo .»::
SRR, TIPS “and.‘¢aM botthrov1de summary 1nformatlon Whlch %‘%useful in: evaluﬂ :
‘j B atlng the teacblng/learnlng process. TIPS presents 1nform : :

;. group performance whlch ‘assists'in. 1dent1fy1ng 1nstruct1on '
o students haVe experlenced dlfflculty. ‘CAM aIlows the prod ctlén of summa

g
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v{educatlonal programs. The major rocesses specmfled in CMI systems ln-'“
©_ clude test scoring. (placement or posttest), achievement proflllng, dlagnos~
2 .ing, and prescrlbxng. ‘The major systems examined in this review share much
. :in coffion; they differ' in the emphasis on and reportlng_formats for each of
“the four. process areas. A variety-of approaches to test scoring are. taken,
" from hand. scored, batch orlented systems to machlne scored, on—llne svstems.
iz No system.at present has’ 1ntegrated on—llne test scoring with an 1nteract1ve
3 reporting: capability.. There is no reason to-conclude that any one. approach )
to test scoring is best for all instrictional environments amd programs..:
Each dpproach must ‘be assessed in terms of meetlng dec1s1on—mak1ng requre-
ments . within ex1st1ng c0st'constra1nts.' 1
.While 'all CMI systems proylde dlagnostlc and prescrlptlve 1nformatlonp
- the actual 1nformatlon provided varies greatly with.the structure: of’the ?“'
1nstructlonal program being supported. A difference in prescrlpt1ve report- .
1ng is evident hEtween CMI systemg which encourage students to work alone o
Ae.g., IPI) as contrasted with tHose programs which support 1nstructlonal
. grouping (e.g., IGE/WIS—SIM and PLAN). Diagnosis and- prescrlptlon w;thln .k,]
o . the .systems examlned is not. hlghly developed at the present tlme.ﬂ A notlce--
" able step forward is:the diagnostic function of comparing actual’ performance :
with expected performance ‘dficluded in WIS-SIM. None of the systems examlned R
/"- appear to provide dlagnostlc and Bpescrlptlve 1nformat10n in-any . systematlc o
v way based upon learner characterlstlcs other than past achievement.’ 1Varying
s vlnstrucblonal actrvmtles accordlng to student‘preferences, 1nterests, ‘abili-
o ties, or learnlng styles: appears to be left to the teacher's ablllty to
s e recall the student characterlstlcs and approprlately associate them w1th

Cidee
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instructional activities. CMI systems seem to have greatest potential in .
the area o management\of instructional resources in the prescriptive :
process an -diagnosxs f student ‘instructional needs. These areas have, ° .
» ' only barely been touched in system development to this date. .
. ‘ Few researchers have addressed the problem of curriculum. management
&l . and CMI at the conceptual level.. Notable efforts in this direction are.
. those taken by Cooley and Glaser (1968), Baker (1971), DeVault and Kriewall
{ . (1967), Belt and Spuck (1974), and Spuck and Owen (1974). .None of these -
. models has been trarisl ited into a generalized CMI system which accounts- - ‘
forfthe basxc tructural dlfferences between different programs of individ— C
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~ THE WISCONSIN SYSTEM FOR -INSTRUCTIONAL MANAGEMENT ('wxs-sm)f MODEL - -
In this sectlon, the processes of computer managed 1nstructlon are
_integrated into a generalized model which will account for the major
structural and process dellneatlons of programs of individualized educa-
tion. The model is an extensiofi of earlier considerations presented as
the: Wlsconsln System for Instructlonal Management (WIS-SIM) (Belt & Spuck,
1974) o - )

" Systems of computer managed 1nstructlon are deslgned to prov1de manage-
ment information.to school personnel as required for instructional decision

‘ maklng. The main function of an instructional management information system-

is to improve decision making about the instructional program of the school,
lead1ng to maximized educational benefits for each child while making effi-
cient use:of the available human, material, and flnanclal resources. The
objectives of such a system are as follows- o :

l. To 1dent1fy declslons which are. related to the 1nstructlonal
process. =
2. To>determine what 1nformatlon woild . be most useful to declslon ) ¢
makers involved .with the decision. , . : . ’ L . '
3. To arrange méchanisms to capture requlred data. v o .
..4. To summarize the: data in a fbri iost usable to the dec1sion maker.’
'_ ' 5.  To arrange for the tlmely dellvery 6f appropriate 1nformatlon to

the declslon maker., - -~ )

6,’ To evaluate the ut111ty of the 1nformatlon to the declslon process.‘A

. Teachers in classrooms or" 1nstructlonal unlts are declslon makers—who

._have. frequent need for information; theirs is the ultimate responsiblllty '-;

' for pianning and 1mplement1ng an 1nstructlonal program suitable for each
.student. The individual student may also be a-significant decision maker .
since the. student may. be 1nvolved with his- teacher in establlshlng specific
instructional objectives for himself. Thus, he should haye ‘feedback as to

his prodress toward attainment of initial and long-term goals. It is impor-

tant that feedback about progress for young children be fairly immediate
©in order to yield- maximum motivational value. Parents have a key role in
influencing pupil motivatlon and learn1ng and therefore may also be in- -
volved in establi'shing instructional objectives and monitoring thelr attain-
ment. . It is.necessary to make appropr1ate and timely information avallabf
to’ these declslon makers in. order to establish optlmum learning env1ronme ts
. and maximize use of school resources.

" The basic structure of programs of individualized educatlon, as derlved
in the earller discussion of this topic, leads ‘to the follow1ng basic
assumptlons concerning. instructional programs: to be supported by a gen-

'erallzed system of computer managed instruction:

N
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.1nd1v1dua1121ng 1nstructlona1 act1v1 ;es.,
9. It is posslble Quantitatively . and/or gualltatlvexy to assess the
‘resource implications of alternatlve educatlonal'experlences. v

i

THE INSTRUCTIONAL oree Lo

,,7,

The 1nstructlona1 cycle in programs of 1nd1v1duallzed education may be o
, ‘ depicted as in Flgure 4. Five processes (P 1—5) and two decision (D 1-2) o
. *  areas are included in this representatlon. In1t1a11y, testing (P-1) takes
: " place; this provides information as to the placement of students within -
the 1nstructlona1 program. These placement or break-in tests are~scored .o
during a process (P-2) called test scoring. Results from.the tests are - o
compared with mastery or performance levels which have been spec1f1ed for
each student and for each instructional objective. ‘It should be noted that
~ the testlng and sQibsequent test scoring :need not refer solely ‘to paper-and-
. pencil tests, although this format ,is common, part1cular1y ih break-in or o
. 'placement testing. Other forms of testing which might be utlllzed are '
-performance tests, work. samples, and teacher observation.

- On the basis of information derived from test scoring,-it is posslble .
to.determine for each student his status within the 1nstructlona1 program; -
that is, a determination of those objectives which have been mastered and v

- those objectiyes which have not been mastered. The process‘of dj sihg
(P-3) provides information leading toward identifying instructi eeds -
_(D-1). For each student and for, each student's program, those objectives

" .¥hich have not yet been mastered, but for which hé has met all prerequisites,
may be determined.: Thus, need is assessed by comparlng the actual performance
of the student with the performance expectatlons wthh have been established
for him. Since more than a single objective may be identified in the diag=<

. nostic process, it may be necessary for the student and/or the teacheir to i
determine which objectlve represents the. greatest need at that time.

The teacher may compare the instructional need of the individual L
student with the 1nstruct10na1 actlvitles which are avallable to ass1st : L
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. Program Data Base, rather. tﬁan the  Student Data Base (SDB), whlch will

e

1

- Figure 5c-shows. the ﬁon—sequenced case. \ Here, no objective is aependent . N n
upon; or prerequisite to any other objective. When ‘and if sequences of ' '
obJect;ves exlst, they must be coded and ncluded as a part of the PDB.

o . e

‘or be uvn—sequenced, as deplcte in Flgure 5. When the objectives form
" a line, Figure 5a, the seque encin ng\oi instruction is such that when a

, in the llne.‘ In a network the s qu nclng is more complex. An obJectlve

. LU . \ . . .
. ) . . : : . . » L
24 ' ) L ‘
g N . ¥
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the s;udent in learhing the content of that objective. Prescribing or

mation useful in

for meetlng the student' 1nstruct1ona1 needs.. The Selected’ act1v1t1es“‘ -f'_q
are carried out during the instructing -process (P-S), after which testing -
again takes place:tg assess whether the student has met the 1nstruct1ona1
obJectlves. This t st is scored and the cycle 1s rep ted

 mot, in- fact, approprlate, a new. 1nstructlonal act1v1ty
w1thout repeatlng the entire cycle.

DEFINING THE INSTRUCTIONAL PROGRAM - _ o

is to define

A flrst step in 1Mplement1ng any computer managed syst“ v
undamental to ~ . W

the data bases requlred by that system.. Two data bases are o
the concept of instructional management, although these may diyided further - °
‘for technical reasons on the operational. level. The first redquired data . C
base must deflne the 1nd1V1duallzed program to the automated system. T@}s .

' or variable attalnmen « It is assumed that the sequenclng of objectlv S .
is the same for ‘all sg% ents, so that an objectlve w111 have the same

when included in any hex student's program. "Since the sequencang of
objectives for the program‘does not vary, it may be defined within the

w

be discussed later.
The type of sequencing to\Bg\defined may form a- 11ne, or a networn,

L&~

student completes a given objective, he then moves on to the next objective

may have more than a S1ngle obJec ivé as a prerequisite. For example,
objective six in Flgure 5b has as ﬁ exequisites objectives two and four;
"objective six is in tirn prérequisite to objective seven along w1tu objective
five. The llnear form is clearly.a spe\lal case of thé' hetwork form.




o . e -0

o

A . . . . o ) . .
; a. limear. " . , L b. network L c. non-sequenced

. . . ’ . M- . N T ‘ I ) '

» o . " B R >. . i : o " J’ .

" - . ‘ -

-
. Figure 5. @equehoing of. objectives. o o ’
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.

It should be_ noted that some 1nstructlonal programs definé nrerequ1s1tes
at the topic level rather than the instructional bjectlve level. = I

Also of relevance here is the concept of compatlbmlltyvof objectives. . =

As dlscussed earlier, this concept.is an extension of the concept of pre-
requisités and refers.to objectives which may be efflclently'taught to-
‘gether. Information related to the compatibility of objectlves needs to be
1ncluded in the PDB. - This top1c will be discussed later in the paper.

When the instructional program is to be 1mplemented as a full mastery
program, -that is,. when the same level of mastery is to apply to each:student,
then this level of performance needs to be specified as & part of the PDB.
No’ special coding-is requlred as a part of the PDB to indicate ‘whether com-

‘mon objectives define the instructional program. Figure 6 summarizes the
. content of the Program Data Base and includés fizlds containing labels .
and descriptors, preregulsltes, mastery levels, and objective compatlblllty.
¢ As objectives.are added, deleted, or modlfled, the PDB will need to be
upuated to reflect these. changes. Mastery levels, Compatzblllty codes,
¢ and prerequlsltes may also change, necess1tat1ng further change in the
. ", PDB.. Historical information contained within the CMI system may be useful‘

: in examining the prerequ1s1te structure of objectlves within the program -
ares. A separate PDB or sSeétion of the PDB is requlred -for each 1nstruc- .
tional program needed to fulfill the school‘s mlss1ons.

-~
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Identifiers, | . i | Mastery Objective : I
Labels, and Prerequisites : : S .
A : Levels Compatibility o
Descriptors - . S ,
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‘ Figure 6. Program Data Base. . St S
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DEFINING INDI\'IDUAL STUDENT RECORDS

L The 1nformat10n contalned in the Program Data Base (PDB) deflnes the
instructional program in a generlc way. It establlshes a .framework within .

"\\. which individualization can take place. 'If the program is to be deflned

- on an individual 1eve1, a Student Data Base (SDB) must be established to
\ specify the 1nstruct10na1 program of each child. The information. con-.
% tained in the SDB may be discussed-in terms of student’ identification, demo-
graphlc 1nfurmat10n, individual profiles, 1nstruct10nal program, perfor-
‘mance expectations, and perfqrmance information. Student identification
refers to a student number as well as to the name-of the student. Demo-
gra hic information includes background dnd program factors as may be
‘requ'red for program management and evaluation: teacher or unit name,
room umber, imstructional programs in- which the student is enrolled, age,
sex, date of enrollment in school, home address, and- sjﬁggztgé Student

~‘1dent1f1cat10n and demographlc 1nformat10n must be revie 2 o accuracy
at least'annually.

e Individual profile information is 1nc1uded as required for making in-
struct10na1 decisions concernlng the individual child. Included within
the scope'of individual profile information would be the results from \ )
standardized ‘achisvement and aptitude tests, personality and'lnterest .Jf?
‘inventories, and descriptions of . ‘learning styles. This informatioh -is -
included in the student register as required for instructional decision
making for the individual student. .The exact 1nformat10n included would °

. be decided’ 1npaccordance with district: policy, " fedéral and state laws,

*and the needs of the student's teadher or unit. £y o
As was indicated, the PDB establlshes a géneral framework for the .//
instructional program. _Any modifications. required in the framework to

‘meet the needs of the individual student must also be {ncluded in the. ;

instructional progxam. If the ;nstructlonal programs include the con—Z

cepts‘bf variable objectives and variable mastery,, then these parametets
need to be specified. Those objectives for which the student is or is

not to be respons1b1e need to be identified" to operatlonallze the contcept

of variable QbJECtIVES. ‘Similarly, the mastery level expected of each stu-

dent ‘for each cobjective needs to be specified in the ‘SDB along with any

spec1f1c performance goals which the student ig expected to accomplish

“over a period of time. This last concept will be discussed more'completelyv

in ‘that part of the paper dealing w1th speclfylng performance expectatlons

and, the process of diagnosis. N A

The ‘last category of 1nformat10n included in the SDB 1s labeled per-
formance information. The student's actual achlevement is recorded, in

. this section of the data base. At the least, a record is kept of those *

_obJectlves which the student has mastéred and those objectives which the_
student has still to master. The SDB may als6 include additional infor~
mation requlred for instructional reporting and decision maklng, such as ° |
the actual percentage/raw ‘scores achieved on tests assesslng mastery, ’
number of attempts on- the, obJectlve prior to mastery, the date of the

;vlast attempt, and even the instructional activity(ies) used. The perfor—

~mance information would need to be ‘updated frequently during the course of
the student's instructional prcgram, preSumably at the conclus1on of each
unit of 1nstruct10n. : L L i .
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The SDB, then, contains a comprehensive, historical record of student
learning. Because performance information and instructional program
information are specific to-a particular student's instructional program,
a separate ‘'section of the SDB must-be inélyded for each ingtructional

. program for which the student is responsiblen The content of the Student

\

Data Base iQ\summarized 1n.Figuret7. SRS

. .
J.
Student . Demo- ndividual | .Individual 1 Instruc- erformance
Identi~ graphic Profile Program |- tional formation
fication. | Informa~ | Informa- , ‘| Informa- Expecta-
and De- tion, | tion . tion. tions -
scriptioni. C o : .
' - . , : Ta , . . . ; ) > v Y
'Figure 7. Stufent Data Base. . ', B
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".THE NIS-SIM "MODEL: AN OVERVIEH
. As Bplton and Clark (1973) poxnted out, systems of computer managed
'1nstruction should provide the means for constant ‘data flow and 'collection,
- diagnosis, test,scoring,-historical analysis, and information availability.
That is, CMI systems should have a "total systems approach." Figure 8,
which presents the WIS-SIM-‘imodel in diagrammatic form,. illustrates such
a total system. This figure’' incorporates the process and decisions shown
in Figure 4, the instructional cycle in 1ndiv1dualized education, but adds
“y the-process of achievement profiling and the data bases’ "described in the"
T preceding sections. Protesses are represented by the rounded-rectangle
.« " symbol, decisions by the diamond symbol, and the data bases by the com-
- puter tape symbol. Rectangles are used to indicate information which
flows into or out of the system. Information resulting from system proc-
esses ‘is 'usually _in the form of reports which 'are subsequently used as = -
' input to instructional decisidns. A new major decision area, specifying
performance expectations, which was not present in the ‘instructional cycle
- model (Figure 4), has been added. This decision results in a set of ‘
expectations for each student's instructional prcgram. In the sections
.which follow, each of the major processes indicated in the WIS-SIM model
will be discussed along with the associated information flow.’ .

] o0
’ R

TESTING AND TEST SCORI(NG S .

v
L

» Testing begﬁfs and ends the instructional cycle. “F sting as a pre- '
assessment or placement proceSs determines whether a.student has met the .
, ' performance standards associated with a given objective or set of objectives
e, prior to.t he beginning 6f. the instructional cycle. Preassessment generally

e
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refers tc testing on a smal number of objectives, while placement testing
covers a broader range of objectives and is used for identifying starting
points for the student in a program. Placement testing may apcur ghen a

 student first enters an instructional program and at additional apprOpriate
‘times such as at the beginning of each school year. .-

* At the end of the instructional cycle, testing takes place to determine

-whether a stude t* has masteéred the coptent of a particular -get of objectives. . .

At the end of an instructional unit, tests broader in scope than the post-
assessment instruments may be used to ensure that students have mastered

.the .larger aggregate of objectives.

Tests must be scored. Test scoring is a process Wherein responses to
test items are compared with the mastery levels or performance standards
which have been set for that test and for that student. As noted previ=-
ousl&, not all tests need 'be of a paper-andrpencil variety. Other forms of
testing which could be utilized are performance tests, work sanples, and’

bd.teacheﬁ observation/certification. In any- testing situation, however,
it is essential that the mastery level or performance standards be explic-

itly defined. Since test results need to be entered into the data base

~ig order to be utilized in an automated instructional management system,

hine scoring can save considerable time in updating student records.
Machine scoring can either eliminate or automate the intermediate steps |
of scoring, transcribing, and keypunching.

As a result of the variety of types of testing which may take place,
it is reasonable to conclude that not all tests are machine scorable. Per-’ .
formance tests, work samples, and teacher observations are not usually

_conduciVe to machine scoring. Further, certain paper-and-pencil tests

are not as efficiently 'scored by machine as they are by hand. Hahd scor-

_ing may be more efficient when the number of items to be: scored is small,
‘when the response sheet cannot be easily read by scanning equipment, or

when suitable scoring equipment is not readily accessible.

Figure 8 shows the objectives, the seéquencing. of ob;ectives, and the
mastery levels as input to the Program Data Base. Placement of the PDB
at this point in the model is symbolic in the sense that information &on-
tained in it 'is utilized' in processes other than test scoring. Once the
information, is entered into the system, -it is available throughout the

“system.’ %ditionally, feedback loops for the update or modification of

the data base are not indicated in the model but are recognized, and implied.
Also illustrated in the figure is the Student Data Base (SDB). . Again
the placement -of this data base in the model is symbolic; information con=-

‘tained in this data base is also available throughout the system. . Also
© certain parts-of the SDB are updated from other points within the system
‘_as will be discussed later. Since ‘the SDB contains each student's per-
.. formance information, results. from the.test scoring process are catalogued
~in the SDB for-use in the production of management'reports. If individual

mastery levels have been set, this information must be available at the
time of test scoring. :

PERFORMANCE PROFILING

1

Performance profiling ‘is the next process in the WIS-SIM model. Pro-' -
files are reports of either individual or group achievement with regard -

-
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' to a set of objectives included in the instructional programﬂ Consjiderable:
flexibility in the production of these reports is generally provided by
_ the system, thus allowing for freedom to define the group or ihdividual
.to be profiled and thé range of objectives to be 1ncluded.» Performance -. _
profiles may be: used by teachers to derive an overall assessment of the . K
placement of students within the instructional program, or as athieve- i '
ment reports which could be sent to parents or.utilized in parént-teacher
. or student~teacher conferences. Profiles coulq also be performance sum- -
maries of classroom, unit, or school over a period of time for review by
.decision makers at these levels. . B o A S

. . . , _ y o . R : - L : « .
. ‘ . o ’ } o

SPECIE-YING PERFORMANCE EXPECTATIONS - |

‘. The first of the three decision processes included in thezmodel is . .o

_speC1fy1ng performance expectations. Through this process, goals are

set for each student's instructional program for short or.long perlods -

' of time, as is appropriate. Information input includes student and

norxrmative baseline data. Algorithms may be built into the system which

are based on such ‘individual profile 1nformation as past achievement, \

personal factors related to-the student's learning, and performance v

profiles. Normative information, which also may result from achievement - .- =

profiles aggregated at the unit, school, .or district levels, may be sup- . :

plied. Performance expectations take the form of speclfic objectives and

the number of objectives within an instructional program to be achieved

.over a fixed period of time. When the individual expectations for a

student have been set, they must be included as a part of the student . S

daté’base, so thHat they will be available as required. . pecifylng per- N

formance expectations 1nvolves tailoring the instructlonal “program.to the '

needs.of the student as required in programs involving variable mastery and _

* variable objectlvesa ‘The formulation of expectations leads to the specifi- ..

cation of an individual instructional program ‘for each child. ) '
Teachers are considered as the primary decision makers in’ decision

areas outlined in’ this model. Specifying performance expectations, how=-

ever, provides an excellent opportunity for parents and the students them-

selves to be inv01ved in the 1nstructional deci51on-mak1ng process.

- DIAGNOSING AND IDENTIFYING INSTRUCTIONAL NEEDS

The purpose of any system of individualized education is to serve the
.educational needs of individual pupils. In essence, the identification of
needs is synonymous with: the process of locating current weaknesses or .
‘problem areas in the total configuration of a pupil's knowledge within c
an instructional program. The process of diagnosis, as shown in the "
WIS-SIM model, results in the identification of such needs.-
% As Figure 8 indicates, the diagnestic function of the WIS~-SIM model
is based upbn two sets of 1nputs. prespecified expectations as they relate
to a- gl;:n/bbjective set, and the data provided by the performance profiles.

> i

In generdl, diagnosis occurs through the comparison of actual performance
A : .

4 . aPo sos-3s1-3
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‘with performance'expectations.' Whlle cr1ter10n-referenced test1ng remalns RN
o the ‘basis -of the diagnostic process, ﬁub]ectlve inputs of both teacher ‘and o
pupil can and do become incorporated.’ The output of the diagnostic process B '
»-may be a diagnostic report which. presents the degree of d1screpancy be-‘ R
- tween expected and attained results.
"Figure 9 shows the section of the total WIS-SIM model Wthh is most
d1rect1y related to the identification of 1nstruct10na1 need. Expecta- _
© > tions which were formulated as a result of specifying performance eXpecta— ;
' tions are compared with actual student performance in an instructional - SR -j,'“
program. D1screpanc1es as- they are identified are reported and -the teacher :
‘utilizes this 1nformat10n to make dec1s10ns,concern1ng 1nhtruct10na1 needs.
- Diagnostic reports. of ‘the type described are produced enly when perfor-
-mance deviates from expectations by a prespeclfied amount; they are there- o .
fore viewed as exception reports. These exceptlon reports may be ‘used to . B
identify students needing extra conslderatlon in the form of one-to—one ‘ i
instruction, or help from supportlve personnel such as speech therapists
or social workers. Dlagnostlc reports could be: ‘used to identify students
who-are 'likely cand1dates for use as tutors or whé might benefit from N
tutorlng. Alternatlvely, the teaéher may decide that the d1screpancy fay
_ between expected oerformance ‘and achievement is the. result of inappropriately L
-_* set. expectatlons rather than ovgr or under ach1evement. The expedGtations,
then, would be modlfled, 1ead1ng to a change in the Student Data Base.__ .
Wthh is helpful to teacherswim“determlnlng instructional need. In addi- ~ ' .
tion to the ‘reports. _suggested above, it.is posslble that through d1agnosls o -
". some types of instructional activities and/or learning styles will be -
" identified as more. or less beneficial than- others, or"- -that particilar = - . Vo
categories of objectlves will prove ‘to present learning problems to the: S ’
student. ‘Buch diagnostic 1nformat10n could 1ead to the early remed1at10l S
of 1earn1ng problems. o T EO : _ / f ;'5' 3
GUIDING THE INSTRUCTIONAL PROCESS "AND SELECTING APPROPRIATE EDUCATIONAL ; ERR
EXPERIENCES AND SETTINGS o : ‘ _ . N
: . . S oL
The WIS-SIM model is conceptuallzed so as to take ‘into account a wide : . .
range of both sub]ectlve and. ob]ectlve information when determining appro-'jﬂ?‘
priate educatiornal experiences -and settings to meet’ 1nstruct10na1 needs. wTﬂ;j‘ ‘
‘Factors which 1nf1uence the selection of instructional activities'are - S
‘such teacher variables as skill in teaching and preference for teaching e
certain -instructional activities; such student factors as apt1tude, learn-
ing style and 1earn1ng handicaps; and such interactive factors as person-
_ality.conflicts. between students or between a student ‘and a teacher. As’
- the WIS-SIM model shows, a very 1mportant cons1derat10n is the availability
of both human and material resources. This is frequently overlooked in
the literature on CMI systems. The d1agnos1s may suggest certain’ types .
of act1v1t1es but’ few or none may be possible within the bounds of ex1st—
ing resources. It is 1mportant then that CMI systems take account of all
factors so that -decision makers:are aware of the ram1f1cat10ns of ., each
process for every other process. Components of" the system may ke modlfled o
unt11 optimum operat1ng levels are ach1eved.

o . o . LN
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. In an ear11er sectlon, it was suggested that the Student Data Base
“y - could contain 1nformatlon on. the 1nd1v1dua1 factors affeéting the selec--
_ tion of 1nstruct10na1 activities or settlngs, such as individual, small, -
: medlum, or large group instruction. Addltlonal,data bases. could be in~ °
cluded in the system. "an 1nstructlona1 materials data base4 an instruc-
» .tional and non-1nstruct10na1 equipment data base;. an\lnstructlonal facilities .
R .data base, and a personnel data base for teacher characteristics and avail- -
ab111ty. An integrated system which links these data bases not’ only_ ’
potentially provldes for better instructional deéision making and ‘more
' effective utilization of resourcgs-at the 1nstructlona1 classroom or
‘unit level, but addltlonally provides the b351s for annaccurate program-"
matlc accountlng of indtructional, costs per student per objective. This v
.ﬁ\\' ? latter information wold assist ‘in school or district-wide dec1slon-mak1ng .
’ pertalnlmé\to the allocdtion of resources. to district=wide programs. = . o
o The contents. of each of the data bases mentioned above could be detailed;
. " however, since: 'the coricept of an Instructlonal Activ1ty Data-.Base (IADB) isg
- central to selectlng’deCLSLons, it will be dlscussed ‘further here. The_fv
primary - purpose of this data base is to index and allow .for the retrieval
of 1nstructlona1 act1v1t1es wh1ch can be. used to assist a student in 1earn--
e ing the’ content'of a partlcular objectlve. Flgure 10 outlines the content
of this data base. . - -

' As with the other data bases, the Instructiopal Act1v1ty Data Base (IADB)
contains information which identifies and destribes the indexed resources.
both‘inte¥nally to system software and externally to the actual resources -
which were 1nc11ned.v A primary linkage to, be defined is between the in- ’
structional rescurce and the objective or objectives to which it relates.

If a particular objective is to be taught, this index may be used to determlne
. those 1nstructlona1 resources which might be used to teach the objective.
. . Instructlonal act1v1t1es may be coded along a variety of dimensions, . ,
: such as approprlateness to learn1ng or' physical handicaps, learning style,'
mot1vatlona1 levels, and degree of student 1mdependence required. Codes
such as these fac111tate the selection, of approprlate instructional resources.
They may be compared with similar. codes*whloh exist in the. Student Data Base.
. . Additional 1nformatlon contained in the IADB could 1dent1fy tests or . '
procedures ‘which are appropriate for assessing performance levels or mastery
on a particular objective or instructional activity. Those 1nstructlo al
materials required to supporj the activity and the equipment and space; .
'requlrements should be noted as well. . This 1nformatlon may be presented
to the in ctional manager directly or it may also be linked to other
'—hen~the systemJ spec1f1ca11y, the equlpment and fac111t1es R

—— 7 . ) ; . ) .
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-The next informational element noted in Figure 10 is the "summary of
" usage." An historical record may be kept of the. student experience with
a given 1nstructlona1 activity, ThlS record could be . summarized as a '
part of the IADB, taklng into accqunt such student characteristics as =
may be appropriate to later evaluation of the act1v1ty, such as its
approprlateness for use with students with particular learning dlsabllltles.
' The Instructional - ‘Activities Data ‘Base can meet two different informational
- needs. The first is to answer general ifiqui s as to what 1nstructlona1 S
activities (materials) are commercially or no ommercially ava11ab1e to
meet -certain 1nstructlona1 constraints (obJectlves, 1earn1ng styles, etc.).
‘These materials may not all be available in the district at the time of
the request; but presumably could be obtalned if desired. The second is
to answer inquiries about what- instructional’materials are currently avail-.
able within the school district. The IADB should act as an index to the - ’
ava11ab111ty of instructional resources within the school or district.
Many of the human and material factors mentioned so far can be quantified

and included in an integrated system, but other factors do not- lend them~ - . .

selves directly to such an approach Also, even if quantifiable factors
are entered into a system, in many cases it would be difficult to develop

. angd to obtain ‘agreement upon ‘decision rules .to be utilized in programming -
these constraints. Therefore- ‘the se1ectlon of appropriate 1nstruct10na1 i )
“activities: -and settings will remain the teacher s dec1s1on-—not the com- . L
puter's. “To emphas1ze and 1eglt1mize the teacher's subjective input~-in ' _ "
the decision-making process and recognizing that it is ultimately the : .
tgacher and/or student who makes the decisions, the process. in the WIS-SIM
model is denoted "guiding the. instructional program" rather than prescrib-
ing, as it is in many other systems..., The model presented in Figure 8
spec1f1es the objective-subjective continuum as a source of information.
Even though the subjectlve element is acknowledged, many of the factors
can be quantified and decision. rules can be formulated. The prescrxptive
reports which result are used to. help select appropriate instructional ' .
‘experiences and sett1ngs., A var1ety of instructional activities may be o,
‘recommended and it is then up to the teacher to determine which is opt1ma1 ;
at a given tlme. : .
' Some 1nd1vrduallzed lnstructlonal programs in the past have had - . -
11near1y sequenced objectives with only a slngle instructional activity
available to teach each objective. In such programs, the successful com-
pletion of a given objective leads naturally to the prescription of the
next objectlve. As is evident from the earlier sections of this paper,

. this linear sequencing is indicative of only a small number of. programs.
In many programs the successful completlon of a given- objective leads to -

. a variety of. potential decision a1ternat1ves. Additionally, classical
-'models of individualized education a1so stressed instructional séttings.
wherein students worked ‘autonomously on instructional activ1t1es. Some’
programs now’ emphas12e the utilization of small, medium, and large group

~ instruction, along/WLth one-to-one and independent study. Prescr1pt1Vé\j

. recommendations must now be reSponslve ‘to the need for information about

optimal grouplngs of students, taklng into-account student and teacher
characterlstlcs, as. well as resource constralnts.ji
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+ It is easy to anticipate that if several individualized instructional

programs are being implemented at once, the problems of testing, test
scoring, d1agnos1ng, and guiding or prescribing could easily consume as

‘much time as the related instructional activities. Systems of computer

‘Amanaged.lnstructlon can greatly reduce this time through providing better

" information, more efRiciently than can manual systems.

' An additional concern is the amount of time spent” on dlagnoslng and

~ regrouping. A questlon whlch arises is how often can the students in an

instructional unit regroup before many of the advantages of individualized

. education are lost? ThlS paper does not directly address the question, but’

rather suggests that the duration of a grouping may be extended if it is

. established on the basis of more than a.single obJectlve. At this point

the idea of the compatibility. of objectives, introduced early in this

‘paper, becomes 1mportant.‘ Student groups may be established on the bas1s
of these ‘compatible obJectlves. It was suggested earllhr that an index

of. objective compatlblllty be included in the obJectlve data base.  This
index may be best expressed in matrix form specifying thé compatibility

" or non-compatibility,of each objective with every 'other objective.

Ly
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INSTRUCTING AND TESTING

'As Figure 8 indicates, selectlon of appropriate educatlonal experlences
and settings precedes the instructional process. The selected instruc-
t1ona1 activities should be implemented in a manner which reflects the
1nd1v1duallzed concern of’the WIS-SIM model. Teachers need to be sensitive

" to. the progress of students and be assured that the selected activities and
settings are facilitative of studénts' mastery of the objective. 7If problems

‘are identified it is clearly de51rab1e that the instructional approach be
modified, as. posslble,, allev1ate these problems. - Once instruction on
an 1nstructlona1 objective is completed, the ;total cycle is repeated. --
Results of a posttest are compared with expected performance standards.

‘.i Attainment of the objective leads to consideration of a new cbjective.

Failure to attain the objective may. result in a repeat of the cycle for-

the same obgectlve, or it may, as stated prev1ous1y, result in the selectidn
of a more realistic objectlve“ In either <ase, tHe relevant data are stored,
to be avallable as necessary for the generatlon of reports within the system.

'DECISIONS CONCERNING MODIFICATIONS 70 THE INSTRUCTIONAL PROGRAM

' The model of computer managed 1nstructlon “presented here is focused
-upon the student and clusters of students in the processes of testing,

test scoring, achievement proflllng, diagnosing, and auldlng the instruc-
tional program. It is also possible to view these processes as a means of
prov1d1ng information regarding the instructional program being lmplemented

to educatlonal decision makers. The instructional activities and the program

itself then become the focus of the examination.
‘The most 1mportant steps in this WIS-=SIM model are the processes of
" .achievement proflllng, d1agncs1ng, and gurdlng the - 1nstruct;ona1 program.
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. Achievement profiles may be'préduced which reflect the current status of
performance relative to unit, building, or district goals which have been
formulated for “an instructional activity or a set of instructional activ- .
‘ities. If these goals are not achieved, it is reasonable to question. the
'approprlateness of the instructional activities. 'Diagnosis then becomes
a process for identifying problems within the structure or content of the = - :
instructional program. As was noted in the discussion of- the Instruc- - = . -
tional Activities Data Base, information con€erning the utility of each o oo
~1nstruct1063&’act1v1ty for different typesﬁof students may be summarlzed S o
from the student performance records. '
‘The process of guiding the instructional program is Stlll viewed as
leading to. the decision of "selecting appropriate instructional experiences.
and settlngs." As a result of this decision, instructional activities for
. a particuldr instructional ‘objective pay be added, modified, or deleted,
or the sequencing of these objectives may be altered. The Program Data
Base will need to be updated to take into account such changes in the .,
1nstructlonal program. Other data bases, as they exjist, may also need _ -
to be revised to reflect these changes. In extreme cases the instruc- . -
tional program may be replaced in its entirety.
The WIS-SIM model, then, unl;ke many of the CMI systems rev1ewed

earlier, is a "total system" approach designed to have diréct utility
at the ¢lassroom, building, and district levels.. In a real sense, it -
is a ‘model for making decisions-about the 1nstructlona1 progrdm as well
as a model of individualized instruction. The utilization of this model _
would have the, very direct result of assisting in the effective implementa-
tion of an individualized program of learning for each-student, through '
assisting in -the identification of the 1nstructlonal needs and selection

- of appropriate instructional experiences and settlngs for each -student. .
The model also has a less direct, positive impact on the student's learn--

. ing through the continual monitoring and reflnlng of the school's instruc- , .
tional program. : .

L I
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