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This papqr describes the progress in the first phase of the design,

development, i flementatlon, and evaluatlon of the Student Evaluatxbn

i

and:Adaptive Model Components of the Advanced Insiructional System'

" (AIS) Instructional Strategy Subsystem. This description 1nc1udes sec-
: i
tlons on the (a) selectlon and validation of pre- assessment and within-

-

. course measures for each AIS course, (b) design and development of a "

- ) Student Data Profile of relevant student characteristic. védriables in

each course;,(e) selection and ‘validation of instructional strategies
and adsptive instructional decision nodels for individualizing student
prescriptions in each course‘ (d) design and development of the Resource
Management/Scheduling Model for insuring effectlve and eff1c1ent asslgn-
ment of students to AJS resources, and (e) design and development of an

Incentlve Management Model for improving studé;t motivation and perfor-

c nance in each AIS course.
T ‘1;, The design goals of the Student Evaluation(Cokponent are (1) to
AR ' . « « c,
o7 C ] v I
“—-_-identify those student characteristics and their asscciated measwrement

. insgtruments which best describe the nhture‘of the student population in

ach course with respect to their performance and training times, end

PR ' ‘ -
. ey, A - . . '
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‘




McCombs . ' ) - \Page two"

(2) to select the procedure for c1a531fying this student information

which maximizes the efficiency of the Adaptlve M dels for indiv1dua11z-

] \

ing the instructlonal process. A theory which ‘prowides a conceptual

framework for -meeting these goals is Cattell's (1957) tralt state theory.
This theory clarifies the distlnctlon between traits (relatively stable

3 1ndiv1dual difference variables) and states (trEn51tory individual dif-
f " - . . R T ' o

ference variables which are influenced by changing situational factors),

'

. ,
and provides the basis for a classification of student characteristics.

Within AIS, the trait variables are considered to be the static cognitive

'e

and affectlve variables meaeured as a result of pre-assessment testlng,

. the stane varlables ere considered to ‘be the dynamlc cognltlve and affec-
c\ !
tive variables measured as a #fesult of wlthln-course testing. This trait-

3

state; - sﬁatlc - dynamic distinction allows for the partltloning of the

" Student DatarProflle such that various classes of variables are given
. | :

‘greater or lessor 1mportance in adaptive. model decislons, dependent on

L]

their ¢xpected and/or empirical relationships to performance and training

time scores in each course. It is expected that tralt variables will be
v ’ .. *>
of most importance in performance predictions for-eér;y course blocks,

__phereas state veriables will be of most importance in,subsequent within- . .

- s .
[

course predictiens.
The design goals of the\hgaptive Models Component are (1) to develop

instructional alternatives or strategiés within eech,course that best
v © .y

meet. the differential needs and capabilitiég of eaqh‘etgdent, and (2) to
eutomate the selection of effective instructienal strategies via computer-

based models which take these differential,etudenﬂ‘chgracteristics into
~ 4 < s ? N
account in the selection of each alternative. The conceptual framework
» N

-
5




McCo?bs f? . S - ' Page. three

~

‘

which best fits the Hesign goals of this compoﬁeht is the Aptitude~by-
L4
Trestment Interaction (ATI) approach and methodology. The ATI approach

is based on the assumption that, given a single set of desirable educa{

5

tiohal, outcomes and several aethpds for achieyihg these outccpes,°gpti;
t&de or,other individual difference variables will be able to predict
the method ﬁogt p}edictiée of indi;idual success in obtaining these
desired outcomes (Cronbach & Snow, In Presé). Within AIS,;the desired
outcomés are}increased student performance and motivation, &nd dec;eased
train}ng time; the;alternate.methods for achigﬁing these cutcomes are Phe

instructional strategies in each course. Since’ the ATI methodology is . ﬂ

-

aimed at adapting instruction to individual student néedé, the basis for

deciding whﬁch of several alternative sgrapegies will maximize AIS out-
« COmes aepends on the detectidn of valid and reliable ATIs. The detection ’
. ':) ¥ v
of these ATIs @th forms an empirigal basis for deriving adaptive decision

models and rules

RS Student Evaluation Cbmpﬁnent

S

Selection and Validation of Pre-assessment and Within-Course Measures.
. At . N .

The seléciion Qfla pre-assessment batteiy for each course was based on
\ ' # ‘

(1) instructor interview data with respect Lo their assessment of which

*‘'student characteristics wgré related to success'and failure in their >

respective courses, (2) analyses of the nature of the instructional céntent
and types of learning required for each lesgon, and (3) reviews of the—
. . o . ‘

educational/psychological literature to determine the best aug;}@ble in- |

struments for measuring the student traits identified. The selection of

]
4 .

Y s : e g L
appropriate within-course measures was based on an analysis and empirical

.

. L . .
review of existing state measures that cculd provide an assessment o%)

.

student®' changes in affect or learning as a function of the AIS materials
) / ! T
L |

-~

o1




2HeCom$s - oo 5 ‘ Page four .
in each course. 1In the ceses whege.no previously Qeveloped standa;dized
_instruments could be identified fer measurf%g these relevant éariables,~
customized measyres were developed. All tests selected were those which
assessed the cognitive and affectlve traits and states felt to be’ most o N
related to student performance; motlvatlon, and tralning‘tlme in each
course; .. ) . -

The selected pre-assessment bg?éeries aée admiﬁisfered‘to students
a}'t?e beginning of each course: by Air Force instructors who have been
trained in a standardized test administration procedure. To further /

standardize test administration procedures, an audio-tape of instructions

to the student was prepared for use during pre-assessment testing. Pre-

.

assessment.tests in each course are given in, three g}oups. Group, One con-
sists of time cognitive trait measures which include stehdardized reesoning~
tes}s gﬁd'hidden figures tests; plus speeially developed tests of reading
aeilitf (compreheﬂsion and speed) for each course (McCombs,sl97b), a spe-

. \

cialized’reading vocabulary test (Deignan, 1973), a memory for numbers

- test'f “for the Inventory lf[anagement/Materials Facild 'hiés

197L), and'an.associat*ve memory test for the Weapons Mechanic course

(Siering, 197L). Group Two consists of a course-specific’ affective trait.

neasure of,studente"expecteq feelinge of curiosity and anxiety while
’ ' s '
learning their respective course materials (leherissey, 1971; Spielberger,

Gorsuch, & Lushene, 1970). Group Three consists of affiftlve trait

4

measures wh:Lch are unt:Lmed and which include a géneral traity curlos:Lty

and anxiety scale (Day, 1969; Spielberger et al., 1970),. the Internal- ¢

External Scale (Rotter, 1966), the Test TakiMg -Attitude Scale (Sarhson,'

1958), the Delta Biographical Scale (Deignan, 1974), and a General Media

“ - ° ¢
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©

Preference Scale to assess student preferences for various modes of learn-
® .

ing AIS materials (McCombs, 1974). R

-
The selected within-course measures were*assembléﬁ in a series of

folders which are periadically administered by tralned Air Force instruc-
tors to each student as he progresses through eagh block of AIS materials.
The first folder contalns;é pre lesson interest scale to assess his ex-
pected feelings of cur1031ty and anxiety toward the first lesson materlals
in that block (Leherlssey, 1971; Splelberger et al., 1970). Succeedi;g
folders w1thin the block consist of other pre-lesson interest scales to

assess expected feellngs for the next set of lesson materlals. 'The folder

& .t

follewing the last lesson in the blockéconslsts of a pre-Specific Test

"‘ .

Taking Attitude Scale (modified:from'Sp{elperéer et al., lé?O): After the ;

) student finlshes his end-of-leckitest, he;is given a final folder which

aconteins the épecific Media Preference Sca}e ?HcCombs; 197L) to assess how
he felt about the uarious media he used in the block,-and the A‘titude

Toward Ihstructlonal Method Scale (McCombs, 1974) to assessnhls feellngs

¢ Y
about the instructlonal materials and strategles used in the block.

Criterion measgrement within each block consists of multiple-choice and
J .

w e
N

performance lesson tests and the end-ol-blo¢k test constructed by the

.Instructional Materials Subsystem, and times-toféomplete each lesson and

block. The affective within-course measures were used not only as predic-

\tors of within-course ‘performance, but also as measures of the effective-
n o - ,

ness of the instructional materials.

Pre-assessment Testing'Results: Data analysis’ of the Ere-assessment

) )
" data is conducted ih several steps. The first step is to calculate a.

'

measure of internal consisténcy, the alpha rellablllty.coefflclent, on

’
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' ‘ all scales in each battery. The i%em data is then used to revise measures'
with low total and item remainder correlations. In general, scale relia-
ks

bilities were moderate to high in each battery (.58 to ;91) prior to their
initig; revisiens. In addition to achieving reliability inferﬁation, the
scales in question are intercorrelayed and fector anaiyzed, This provides
"information on the statistical redundaney of preaictors. As a last step,
‘stepwise regression is usé& to select pogﬁible predictors of student per-
‘formanbe in each course. Criterien data for this set of analyses includes
block test scores end time-to-complete the block. ’ )
Preliminary stepwise regression analysis data from the Inventory
Haqagement (IM) course indicates thet the Delta:Reading Vocabulary Test
(Deignan, 197L), the Memory for Numbers (Forward Subscale) Test (Siering,
197L), the Logical Reasoning Test (Hertzka & Guilford, 1955), IM/MF Readlng
! Skills Scale (McCombs, 197L), Test Taking Attitude Scale (Sarason, 1958),
: . ‘ and the General Hedla Preference Scale (McCombs, 197h) were the beqt pre- ‘
dlctors of end-of-block scores for Block V of this: course (n = 269, ’ ‘
multlple r = .54). Fcr this same course and block, the best predlctors
1 of time-to-cem?lete-the glock were the Delta Reading Vocabulary i{éi,
Me@ory for Numbers (Forward Subscele) Test, General Medie Preference Scale,
Logical Reasoning Test, Sex, Pre-Course State Curiosity (McCombs, 197L),
and the IM/MF Reading Skills Scale (n = é69, multiple r = 13). Results

® - . .
of additignal stepwise regression analyse$ calculated on each iesson in -

Bloek‘v of the IM ceurse indicafe that differenezel pre-assessment measuresb
- ' predlct the ten 1es§9n .scores and times (multlple r's ranged from .33 to
.5l for scores, and from .19. to L3 for times, with an n = 2hh)
x ) In the Materials Facilities (MF) course, preliminary data‘from Block g

T V stepwise .regression analyses indicates that the IM/MF Reading Skills
Q ‘ A . . > . . ’ - ‘
oE MC - ' . i R \ .

. X

S e A e

g B vt it e g
T —~

v
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Scale, Memory for.Numbers (éackward Subscalé) Test, Logical Reasoning

Test, General Media Preference Scale, and Trait Anxiety Scale (Spielbe;ger

et al., 1970) were the best fredic}ors of end-of-block score (n = 122,

multiple r = .60). The best predittors of time-to-compiete Block V of ’
the MF course wé%e the IM/MF Readlng Skills Scale, Ge eral Media Prefer- -
ence,Scale, Delta Reading Vocabulary Test Trait Cur'051ty Scale (Day,
1969)z Conceaied Figures Test (Deigndn, 197L), Pre-fourse State Curipsity;/
and Sex (n = 122, multiple r = .59). Results of additional Stepwigé re-
gression analyses calculateé on each lesson in Blecck V of the MF'course

. also ingicate that differential pfe-assessment measures predict the:nine
lesson scores and times (multifle r's ranged frém .32 to .60 for scores,
and from .34 t6 .42 for times, with an n = 122).

In general, the pgesént data indicate that the majority of the
measures in.the pre-assessment testing battery for the IM and MF courses
predict either block and lesson scores or block and leéson times~for £he°
respectlve Block V's of these two courses. Declaﬁcns as to revising the
present pre-aSSessment\babterles for these two Aﬁ§ coursesato include
only those measures which do predict the crlterlon varlableo of 1nterest

must necessarily await the analysis of the relationships of these measures

with the criterion variables for each block when the entire courde is

self-paced. These subsequent analyses will also provide a cross-validation ,
§ -

of the preliminary results reported above.

. . ’ / )
Within-Course Testing Results. Data analysis of the with¥n-course

testing data is also conducted ,in several steps. The first step is te
calculate alpha neliaBility coefficients on aliimultiple-choice affective

and cognitive measures. For affective measures, moderate to high scale

\
reliabilities were found (.66 to .93), and where low total or itemakemainy

{ h *
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der correlations were f&und, the scales in question were -revised. For
cognitive measures (lesspn_te;ts and end-of-block tests), those tests
which demonstrated low internal consistencies wére identified to the
Instructional Hateriéls Subsygiem for revision. Intercorrelations ‘
between the affgctive and cognitivé tests are calculated following
nécesqary fevisions, and stepwise regression is used to select possiQ}e °

¢ predictdrs of student performance in each blesk.

» 5 o

Results of preliminary intercorrelations of within-course measures
[ 4

in the two Block V's of the IM and MF courses indicate' that diffeféh&ial
lesson scores sre related to end-of-block scores (r'arranéed from .28 £o
.62, p<.05), and times-to-complete differential lessons (r's ranged from
-.28 to -.L5, P« Jﬁs. In addition, state curiosity wa; reléted to Block o
V scores for MF students (r's ranged fromp;.32 to -.h9; p<.05). Time-
Fo-complete Block V of the MF course was related to diffefenﬁ}al lesson ‘
scores. (r's ranged from -.2L to -.Lé, p< .05), timesito-compleéq differ-
ential lessons (r's ranggd from .31 to .70, p¥ .05), and §taté QUriosity
. (r's renged from .31 to -.31, p‘;.OS). The correlations of periQdic
state anxiety an@ state curiosity measures given within the two Block V's

A

indicate that both state anxiety and state curiosity are related to sub-

°

8 e~

sequent lesson scores and times at differential points in the block (r's

':i ranged from -.32 to .36, p< .05), and that differential lesson scores .

S _and times are related to subsequent 1ésson scores and times (r's ranged
firom -.L7 to .66, p< .05). Those affective measuremAQt points which did
.not yield significant correlations were dropped, leaving only those

se , 1 ‘ \ :

" measures that did contribute to the prediction of lesson or block times
. . N - - -
and scotes. ’ ! P

L3

In a preliminery stepqise regression analysis calculated on the

v v, N

P . ’ ' | e ~ 7 ﬂ
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ecq-of}block scores' for Block V of the iM course, theffollowing within;

course measures qést predicted; the block score: Lesson 7 score, Lessoh*jl
score, lLesson § score, Lesson 6 score, Lesson 1 score, Iesson 10 score, .
and the pre block test state anxiety measure (n = Zhh multiple r = .61). J
The best predictors of timeja%-complete Block\v of the Iﬂ,course were

Lesson 9 time, Lesson 2 time, pre Lesson l‘state anxiety, Iesson 6 time,

and the pre block test state anxiety'measqre (n = 2LL; muitiple r = .55).

A similar preliminery stepwise regression ahalysis calculated on the

. end-of - block ‘scores for Block V of the MF course indlcates that the best

within- course predlctors of block score were Lesson 1 score, Lesson 5

score, Lesson 3 score, Iesson 7 score, after-Lesson h state .curiosity,
Lesson ﬂ score, after Lesson L state anxiety, and Iesson 9tscore (n = 78,
multiple r = .79). The besp with;n-course predictdrs of tiﬁe-to-cooplece
Block V.of the MF—course were Lessog 2 time, Lesson*8 time, after Lesson .

L state-.anxiety, Lesson 6 time, after Lesson 9 state curiosity, pesson L t

time, Lesson 5 time, sex, hfter Lesson L state curiosity, end Lesson 3

time (n 78 multiple r = .81) J

All within-course affectlve scales in the three AIS courses have
recently been revised to include’only those items uhlch h&d the highest '

item-rema1n¢er‘coqrelations,Xresulting in the reductlon of items per,

t

scale from 20 to 10 and in the construction of different scale*}tems for
N . rs . 1) R

the various administrations within each block and course. 'In addition,

-

the scales have béen reformatted to include less5n-specific introductions

.for the pre lesson scales, and the items have been re-ordered for each R

i
'y

" administration. These procedures are expected to enhence the Predict1J”

bility oﬁ the affective within-course measires. Analysis of the predic-

tibility of these revised scalés shall begin, in May 1975, afé&?—sufficient

. . o o 44
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student data has been collected.

Design and Development of Student Data Profile. The design of the=>

Student Data Profile for each course'is based on’ the resulgs of pre-a’ N

assessment and within-course tést vdlidations and the classification of

these student variables in terms.of tfait and state ,cognitive and affec-

‘tive student characteristics. Those state and trait variables which are

found to be prediﬁtors of student _petformance and training time shall

——

be differentially weighted in the. prediction .equations which operate
. "\ -
off. this profile. ThlS results, eventuaIly, 1n a reduced set of varia-

bles to be retained in the Student, Date Profile as input (dec1S1on '

”

- * _ Adaptive Model Lomponent - : €

“~

Selection and Validation of Instructional Strategies and Ad;ptive

-

Instructional Dec1sion Models. The initial selectiou of instructional

strategles for'‘each course was based on (1) 1nstructor interview date

#

with respect to their assejsment gf the most effective methods fer teach-

ing various kinds of students in their respective courses, (2) course

analysis data on the types of learning objectives, relative difficulty

levels, ghd suggested media for eac& lesson, and (3) selective research
data suggestive of possible ATIs with corparable student populations and

instructional materials. 4n Instructional Alternatives'Identification

Chart was then prepared to serve as a guide in identifying %hose Fﬁrate— '

.gles which might prove most-effective and worthy of investiéatioh in

each course.. The f1na1 seIection of alternative strategies for implemen-

tation is to be based prlmarily on the student performance and time data

.
4 e s

collectel during formative evaluations of each AIS course materials.”
N ” . » ' 5 .
Those lessons for which selected Student characteristic variables clearly
. .

A
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‘e

3
(. -

‘ \ predict student performance and time scores shall be further analyzed in .
\ terms 5? the ‘best instructional stretegy alternative matches, and strate-

gies shall be selected whqu yield the best fit of student characteristics
; . . M ‘ .

and instriictional content variables. - Lesson difficulty deta, in terms of

;
' . L -
N A

; gréatest ranges of- student time and performancé scores, will also form'a

bhsis for selecting CAI, multi-tracking, and media overlap strategies.

¥

In order not to interfere with the initial developrent of one-track

v

. .
of mMainliné instruction, it was necessary to choose initial strateg?

alternatlvps which would not 1nterfere with materlals or media development

GEP. . and wquld not involve the productlon of vastly dlfferent alternative

v  material packages_for the same lesson. Furthermore, the initial alteqna-
tive strategies chosen were those: which could help answer questions to
) } .
guide material and media development, could provide formetive pilot data -
. R ‘ v

on instructional strategy validation ‘procedures, as well as provide valu-

i ~

able infofmation on the most viable“forms 5} decision rules for tpe
Adapt%%e Models. These'initial alternative included -various krequencies
of testing(strategies, comparisons of b}intsq and mediated lesson mater-
ials, and sélssted intrinsic incentive strgtegies described in a subse;

. quént;seqtion of\this paper. The late? inﬁestigation_of more substantive

instructional strategy alternatives must necessarily await the analysis

[

of this prelimimary pilot, data, the development of multi-tracking, media

¢ . ¢
overlap, and CAI materials, and the development of the Adaptive Models ~

o capabllity. .

.

?o. ggg . Instructlonal strategy valldatlon procedures shall consist of asslgn-
ing entire classes of students entering each new AIS block of materials

v i : .
to particular instructional alternatives for a predetermined measurement
! Py
. W perlod SMch that at 1east lOO students go through each alternative.
Q ' fwv
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The ;eneral approach will be to find and replicate main efﬁeetg_

. ,uv' , -

Reliable main effect informatxon shall be communic&ted ﬁo inétruct‘ona‘*;
¥ s k I 4

designers for use in material construétion, reliable,ATI infbrmation is to
~ St

' ,‘v/ ‘/( \:'} ;‘
be used in the. davelopment of’preliminary dec1s1on rules for as51gn1ng
particular kinds of students to particular instructional alternatives.l

) -‘"“.l\. e o

general revalidation of these effects shall then be conducted and al1 pre-
- / .

diction equations updated prior to the development of decision rules to be

'implemented in the initial Adaptive Model.
Design considerations for the Adaptive Instructional Decision Models e

include the necessity for an evolutionary and, iterative process of con-
\é

tinual updating, exiension, and refinement of the models in order to con-

verge on an effective set of decision rules for 1ndividualizing 1nstruction

in each course. Through successive 1terations,asimple-to-complex_decision

e

models are to be 1nmlemerted and evaluated 03Z53§Vhas1s of student perfor-

mance, trainiﬁg time, and affective data. The first Adaptive hodel 1tera-

tion, planned for implementation in Augus# 1975, shall 1ncorporate the
validated decision rules resulting‘fnom instructional strategy validation
data. w,ith:m/ the £irst AIS course. _ ; ‘ k
(Détailed specifications of the capabllities of ‘the first Adaptive '
Modelliteration have been completed and cpordinated with personnel in the ,

l

AIS Software,Subsystem. These capabilities include four adgptive off- llne

. Ly

, /!

g«»y
13

’

testing. models‘ (l) and Adaptive Frequency of Testing Model for determin-

n/

ing how frequently to test each student z;.he progres?es through each AIS
- ,'/Iy
block‘ (g) a Criterion-Zone Block Test1ng$Model for more accurately assess-

_ing the'fﬁil status of students just belo% the criterion score on each ! /

\// £

AIS block'test, (3) a Studen eOption Pretestlng Model for allowing students

A

.
.

A
.‘ o~
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to chOOSe uhether tc pretést out of particular ,lessdns; i-n €ach AIS block,
'3 3¢ w-«-‘~‘// T

aﬂ'd (h) -a Critlcal Qlé t1ve Retestmg ,'Hd,del for Pariodicarllcy and diff er- '_' @

.'_l '!//“- .x.“ Tz

entially retest’ing and assessing student retention oi‘ cbjectives specified ’
as critical by the technica,L e:epert;é ~m each course*. -,:"'_ ‘ : ¥ .’

A

"

s In addition to these .fo—ur off«-hne testing mddels, .four adaptive '

S

b
. alternative selection models have been designedbi‘or i@lﬂmnta‘bion and

- ) £

-,

validatiom in the fz.rst Adaptive Hodel 1terat10n. These se,.ection models | S
C ey ,-""‘nr‘* . -~ . ,.n-‘..., -
are based on pi'edictive statistical modeling methodology and J_r,clllciﬁ (l)

]

tbe Full Regress:Lon Selection Models *vghich take mto accounu the fu,zf set

- ;-..

of student variables (pre-assessment and within-course measures of bgth o,

o 4
11" PREEE

qrganismc and response variables) fiost predictive of time or pez‘formance

ot P

-

scores when making alternative strategy decisions for: selecfed AIS le'ssons, ' -1

(2) the ATT Selection Models which operate with a restricted set of student -

o

\ vanables (pre-assessment and w1thm-c‘ourse measures of organismic varia- " -
\ ot

bles) for whlch e,lternative treatments were designed and validated when

i Ty

. making alternativ‘e strategy dec1sions for selected lessons, (3,) a Random )
-, ' - ,

Selection Model which ass1gns random weights to each alterna ve treatment

: ./} . :'“ithln a lesson sb that evaluation and update of the Adaptive Selection . )
‘\" ‘Models are facilitated, and (L) a Remedial Selectlon Model {zhich selects / .
/ i | adaptive remedial assignments for students who ‘have fa 'l"edlaj module_ or & v
'?'!'/; lesson ass1gnmgnt: ” o . “,; _ ) ‘7;\
, g . ; v

\“‘;i'/'; ' l" R . . .
, + Additional port,ions of the Adapt:.ve Models specif(icatgion/include a ',

‘l SOt ol

! A detailed flow chart and descript'ion of alternat e :mst/ructional strategies

? o v . . /

- P
-

.. _ ’developxnent and validation procedures, as wel ‘as Adaptive Belectlon F

./1 / . P § " -
e 2 RS
£ » .

ol Models validation and update procedures‘ i hlso defn:ned are the model

-‘4/ Y e

o 9pproach,‘ mplementation approach (includ‘“"" adv’éntages and fe iba.lfty)

¢

L . X S ' 41
T interi‘ace between the adaptive alternative select on proceﬁdres ahd the§ b
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-«I ' Resource Hanagement/Scheduling Model, software 1mplementation, database
r" g A N
' y definitions, and 1nterfaée requirements w1th other'AIS components. The

» aotual development of the Software for the initial Adaptiﬁe Model is

.

: /- s L. 1 1] - ,Jrf/
/ i 7 2 N i 7 '., '/ ‘ ! -
s + \ - PR ’,' o N
currently in pregress.. L. o Ly ,

, oy .
L Design and Development of Resource Management[i!heduling Model

Design requirements for this: model 1nc1ude the capability fer'repre-

. . ’
, senting the course hierearchy of each course as a network with 1ncorporates )

tbe condidtxonal.sequencing relat onships existing between each node. The
A model must also make\provisions for taking into consideration the charac-

-

terist;es of. the students belng managed and the dynamic schedules of all

- ‘ "v,' . - r o

other students in‘the netuork when making resource decisions which maximize

. — ..
5 - . - - b o

the efficiency of each course. The.des1gn of the Resource Managemenu/

o~ . - '4 /

e Scheduling Model 1ncludes a descbrption of the 1nterlace between this model
-~ - 1 .,1 ! -
and.the Adaptive Instructional Models such that each resource decision

o N ,H )

takes into account the best’lnstructlonal strategy alternatives for each

a

4 "‘ z”

. ‘/' student This is accomplished v1a a compromise runctlon that differen-

tially weights the adaptive selection model preferences and the reSource
K . e R

: ! N o
allocation—model preferences., .- ' CL S *
> e . ‘ * o & P
- ‘ (l '{

- , ~

K As an initial step in the development of thig model, detailed data
i :{ 'F' I 1 (
‘v .,
from each course was “collected with respect to cburse hierarchy 1nformaf
) - <2 \, ’ /
tion, resource requirements for each lesson, resource aVailabillty, and

. - . ,4 NN i

student flow information. This data has been incorporated 1nto 8 simula- }J'

. ) tion model of the first AIS course and valuqéle data is being collected on
. é;tential resource bottlenecks and student queing problems. Actual student
,'pepformanoé data from the instructiona%igtrategﬁ validations will be fed
N c ;hto the simulation and results fed back to the imstructional materials

AR

design team,towgssist them in the identification of lessons for multi-

Al
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tracking and media overlap that would improve the overall efficiency of

resource management and scheduling. An initial ver51on of this model shall .

3 v

. -~~be ready xor 1mplementatlon with the first Adaptlve Model iteration. P

DesignmandJDGVe;Qpngnt of Incen ive Management Model

Two major objectives &n tHe de51gn\and development .of the 1ncent1ve'

‘management model are to (a) 1dent1fy student subgroups for whom specified

~ hd

- ineentlve strategigs ar& differentlally performance-effectlve and (b)

determine the effects of 1ntr1n31c vs. extrinsic 1ncent1ves upcn student,
< /
performance given varying task requirement levels. To this end, a pro-
\

grammatic investigation of incentive management treatmen:Z~:§all include:
T

(1) Goal Setting - Students predict their individual les scores within

each block. ' Actual test scores efter each test will be provided to the

o

student prior to initiation of work on the subsequent lesson. Veriatidns
of this treatment irnclude time- QP -complete lesson predictions and botn ¢
achievement and tise-to-complete’ predictions. (2) Contingency Management -
Students are informed that a specified number of p01nts will be added to
their end-of-block scores if their lesson perfo rmance meets or exceeds the

average lesson test scores of a student reference group.. K/ﬁ\k (1), time-

to-complete and both achievement and t1me-to-comp1ete contlngen01es will

be studied. (3) Performance Contractlng - Bonuslpoints are added to the

\
student's end-of -block scores to the extent that formally/contracted goals

"are met or exceeded. Various levels cf contracting shall again be studied
l
(achievement only, time-to complete onlx,,hoth achievement and time-to-

complete), as well as levels of student,oommlttment (pa551ve VS, rdduired)

14
I

To ensure measurement of studegt,ekpectancies, 1ncent1ve attrective-
Y

ness shall be measured prior and subsequent te &éeatment conditions. Mea- &’
J

/
sures of subjective. ppobability,of task accomﬁlishment and reward expectancy
4 f/ .

4




McCombs % . . " Page sixteen
7

will also be given. Student peri"ormance levels shall be analyzed with
: . ) . ‘ .

~

resﬁect to pre—as_se‘s'jsment and student expectancy ‘ineasﬁres: Regression
.ana]'.yses will be calculated to determine the ralationships among in'éentive ’
strateéy condition;s and student performance levels subgr;auped on the basis
of student characteristicé and expectancies. ' Da;ca from-such analyses

permit an individualized tailoring of instructional strategies once cross- '

9

validation of relationships ensures é%ability. The investigation of this

»  preliminary incentive management system is planned to begin in June 1575.

2

/ Results and Conclusions

Considerable progress hgs been made in the (a) identification of re-

\ 3

liable and ei‘fective, measures and predictors of student characteristics and |

AN

performance in the first -‘-IS‘.COUI‘SG and (b) identifjgation of potentiallj'r“ - \
] ' . ) ~ .
effective and rfeliable instructional strategies and in the devaelopment of 3

the Adaptive Instructional Models, Resource Management/Scheduling Model,
-3 - .

%

-and Incentive Ma'nagement; Model. Of particular importance in terms of

educational implications is the’demonstration of the trait-state dijst,inction
and ATI methodology in an operational setting, and the integration of these

methodologies i&\thé design and developrr;g]t of a co&ter-based Adaptiye

Model for ‘individualizing the instructional process.

~ . N
~ .

-
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