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This paper examines the use of placement and diagnostic tests in systems
of instrucp{bn designed to be adgptive to-the characteristics of learners. The
procedure always pretesting before instruction is called into' question. It

.= 1s argued that both the necessity and the content of the IPI --type of pretest
should be more carefully examined before ‘this pretesting paradigm is widely
adopted. ''Diagnosing errors" is viewed positively, but the necessity of pre-
scribing specific dnstruetion for every type of error is questioned. Examples
of 2 varie of types of placemgnt and' prescriptive assessment procedures are
given. The importance of analyzing the dpstructional context and the kinds

. pf instructional decisions to be made is stressed. .
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- : o . Assessing Students for Prescriptive . . -

: / ' - and Placement Purposes? ) ’
' s T . Anthony J. Nitko 7
. . / University of Plttsburgh :
. ‘ N . \ 3
LI | H - . .
* Let's assume that an individualized course of instruction has been
+ . . ) »
. . ®

) designed and that it has the following characteristics: )

f - »-1“ The terminal objectives and goals of the course have been

. specified. Further, these goals have been translatel into ~ "

defined domains of tasks, so that the student's pe-rfo‘rmance

Qn the. tasks will form the basis for inferring thdt the

- ~ . ) *
r_ student has. atta_med the course ooals. '

N o . 2. A sequence of intermediate’ leaming objectives that-leads

‘.  to the attAinment of the terminal outcomes has been "arranged.

&3. Various alternative instructional procedures ha;gxpeen developed®

o

for eath of these intermediate and tem%pal instructional goals.

‘ *

[y

Now consider hoy. students m@t most effaclently ma.ke their way-

. through such a course. Where should each beg1n‘7 Wha.t 1nstructlonﬁ

. L

procedures should each follow? How will students knew when“’they are

' ¢

-~

-~ ~

finished? These three questions corre5pond to decisions about pIa.cement‘ .

diagnosis, and attainment (Glaser and Nitko, 1971). (See Figures 1%nd 2.,

- ~ L %
A placement decision answeps the questlon, "Where in the 1nstructio{1

‘ Q al sequence should the learner starf in order to avoid repeatmg"ﬁn- SR
) Yo .
w necessan what is already known and in order to encounter readlly . .
p; N S
' . P .
. 'attalnable new goals"' The tests that give the information needed “to st

g

1Presented at the Slxty-flrst "Annual Educat{on Conferente, "Evaluataon
Schools", Iowa Clty, Iowa, December 7-8, 1976 P
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make this decision must be .derived from ar analysis of the psychological

. % . . J “).A
/ structure of the specific course. Discbvering the psychological struc- ‘ :

-

ture of the course means to'find the processes of transfer and geﬁeral- .

J A SR

i ization that make it possible to order behaviors in a sgquence'of pret .
requisite tasks so‘tha; competence in an earlier task in the sequence

facilitates the learning of later tasks in the sequence (Glaser and

* Nitko, 1971, p. 636). Tasks can be operationally defined as démdiﬁs s
of test items. y ‘ .. \
\

' ~ * S )

v

+

. B A .
- Placing a stuaent in a curriculum does not necessarlly spec1fy

~the methods of instruction that should be used W1th ap tlcular studentr , L '

4

Tests that g1ve informatiofi about the nature of the 1nstruct10n to be

used might be called dfﬁgnostic tests. Diagﬁ%stic deg}sidhs answer . -

E] ' ¢ z

[

. N .
the question, "What learning activities will best adapt to this student's =~
. : ‘ . - . . B

individual requirements and thus maximize his attainment of the chosen

. goal?"' This distinction between placement testing and diagnostic

testing is not conventional. Customary diagnostic tests involve both
- !

) ’ )

a
L]

placement and diagnosis. ( . .

The art of distinct diagnostic testing is not yet well developed.

Two directions have been attempted. One direction is clgsely related .
“to aptltude -treatment-interaction research (see, e.g., Cronbach and Snow,
1969; Glaser, 1972 Glaser and Nltko, 1971) "“This line of research o .

l seeks to discover pup11 characteristics that interact w1th me thods of

[

instruction_ in such a way that it would be possxble to optrmally assign
".different puplls "to different methods of instruction to. learn the same .-

. v .
thing. No tests now eftét'}hat accomplish this purpose of differmtial

. . ‘ .
% . g « 77
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» a551gnment to 1earn1ng school subJects 1n a way that is psychometrlcally
) . G {
mcceptable to aptltude -treatment- 1nteract10n researchers.

N A second direction for diagpostic testing invqlves fine-grain

. analysis of .an individual pupil's performance domeinl What microscopic ¢
.prerequisite skills are strong or weak? Wh3t misin%ormation or inappro-
i ( ’ 'priate associatipns may’interfer@ with certain activities? Tests_e?n'.
. be designed to ;nswir ﬁuestibns sueh ds these. ' ;' » ‘

’ When 1n§truct10n has been completed, 1nter2st centers around whether '

Y

@K i the student has‘iearned the termlnal objectives. Verbal statements ~':' .
\ of termlnal objectives usually 1mp1y that an individual ought to be ..
able to perform quite a large number of tasks. This is partichlarly

true when generallzatlon and transfer of 1earn1ng are of przmary 1mpor-

- - ' .

4 tance. Decisions that eenter, around whether, tgrmigal objectives have

' ¢

’ o ta
v . -

ﬁeen.learned’can be called attainment decisions. . C, \\(

N\

An Example of Testing and Dec151on Maklng

.
-

Hav1ng~sketched out some of the*ba51c decisions to be made in in-

.

'struction, let us- consider an illustratien of How testing and decision-
( ‘ - \
Prescrrped Instruction (IPI) Pro;ect s elementary mathematics currlculum

(L1ndva11 and Bolvin, 1967).

at

. " 4 Figure 3 schematlcaily représents the IPI.mathematrcs currlculum. e

« oy

. The ;content of this ‘curriculuir area has Heen broken down into 10’top1cs -

<y

. . K . .- . 1
, " . which are rough}y in a prerequisite, orfder (from top to{bottom in the

" -

‘ >
figure). Further, each toprc can be learned at dlfferent levels of
tomplexity These are also_mn a roqgh prerequlslte order (from Level A

. N
s ey [ -

‘. makiné have been integrated. The' example comes from the Individually -




. ('I‘heSe are shown below the dotted line in the inset.)

\\\
‘instructional decisions in “the IPT' curripculum. . -

. blend together to guide the flow and content. of 1nstruction :ﬁor egch

lnd:LVldual sfudent This system is not as,eflaborate as the system of

. however., L , : J .

.Placement Testing - =~ !

\deciSion maker would need- information about how well the student had
" mastered each .topic and where within a wit the student should begin ¢

. learning.’

through Level G in the figure).\_,Each cell"in the grid represents

N ‘
several instructional ,objectives and is called a unit-of instruction., - ‘)
The inset’ shows (hypothet1cally) how a short sequence of obJectives : ‘; -{1“ ‘ ;
might be ordered in a learning hierarchy for one 1mit 3 .Each box 'in «2."7 </ i
the hierarchy represents one obJe_Ctlve. Usually, the hieratrchy leads - - |
to a few terminal ocbjectives (boxes "I'" and "J'\in the \inset).. E,ach‘ » l ﬁ
usually draws on prerequisites' from earli“e'r topics and lower .l‘e\_rels. :' : . ;

Table 1 gives examples of some of Axe kinds of placement diag- - i

l
nostic, and attainment information that would Be useful for making : ‘
’ . © e '“ \ . Z -

. .

.

Figure 4 shows a flow chart >pf how testing and, instruction ‘

placement, diagnosis, and attainment testing previously described,
, . ‘ - od

"
- b )

B
- . .
- ' ..' . * - >
- ‘ ‘

v .

- ! v

A P
i

Let us 'consider the problem of how to'place pupils in a3 curriculum ‘
. LT . N . . |
sequence‘like that shown earlier in Figure 3. , To answer the.question, ‘

"Where in the instructional sequence should this pupil begin?'f they

-

\ - 4 . - . - : [ - 4
! . . ¢ o,
~ .
? RN M - >

~ Thds is accomplished in‘the IPI procedure by two-stage testing:

(Cox and Boston, 1967). The first stage test is broad-ranged over thé ™ ' 4

’ . - .
s} . - N




*-_e,g_e;-.anunlt I$~iifh top1c or-content area. This first- stafe would provide

.
N

[/ of behaviors idélied by a single unit.

. .
’ ’ . 7

entire curriculum, 'ThéSe test Tesults are.used to p\ace a student at

.

» a p;oflle for the student 11ke the one shown in Figure 5. ThisMpro-

file §h0w53 for example, that the student could begin stud%ing in the
unit at the D-Leével of division. SN - ‘
& . o * ' N
" The second-stage¢ test is narrow- ranged and tests only the doma;m

Ey

In this,example, the second-

stage test would test the content of D-Level division. The results

b 3

p—

of such a second-stage test‘yoﬁld be used to place a student at a ‘ .

°

3 * s . .
particular objective within a unit. The first-stage test would need

* to.be adm1n15tered only once, at the beglnnlng of the course of study

Kf{et completlng 1nstruct10n on the first unit of study, here 1t is D-
d1v1510n,_the student would be given the second- stageitest for the next
sequéntlal‘unlt of study (D-Fractions). ~In this way, the %tudent would -

A

be placed at’ eachguécessive unit in the currlculum.

Flgure'6 ,_‘\ .

*

“shaws. what a completed second stage placement proflle mnght look 11ke.

- The 9econd-stage test is called a Ppretest in the IPI test1ng scheme.

.

This pretest requires a student to be tested on all o£ the obJectlves

in a umit in ordex, to make a'?ia’ceineont decision. Since a single item .

provides -an unreliablebasis on which to hake a’ placement decis™n with -

' ., - . . P—— -
__ Tespect to an objective, the pretest contains several subtests. Each subtest

-

cdvers one Dbgective with 1approximately 8 to 10 test items. If a unit
L . '
of instruction had 15 objectives;'for example,.a student’would have' to

take 15 subtests (or approximetely 15 x 8 = 120 items) before a place-

ment decision could be made. Such a testing scheme is, non-adaptive

.

~ . , : .




»

.

[ ]

r : : ‘ } - \‘
and time-consuming. (It should‘be‘noted, however, that the'size of a

*

unit of instruction is ‘arbitrary and based on considerations, such as

student mo,tivation' and practical matters, such as the amount of.available
. 4L !

N . . .

instructional time.) . )

. V

v. ) N * . ‘- 3 \
In an éffort to'better_adapt placement<testing to the individual

learner, Ferguson (1970) and others (Ferguson and Hsu, 1971; Hsu and \

¢

¢
_,fCarlson, 1972) have explored ‘the use of the computer as a test adm1n1- \

strator and. decision-maker. Each studept woqld take second-stage place-

. <
ment tests sitting at ‘3} computer terminal. The trick.lWere is to make
‘ . . '. . .
a decision about every objective in the hierarchy of the unit2sand obtain
a profile like the one-shown in Figure &, but to obtain this profile

.

N~

13 , N - \
without actually testing every objective. Their procedure also allows {«? \
A ~ L
- the completer to decide how mamy test items to administer.to each chi]<d \
. ')
for any particular objective. to be tested. For example, some children ‘

may need to take only four items ‘befere a reliable de¢ision could be E

t
made, while other children may need to be ‘administered as many as 20

items. before the same type of decision c\uld be made.

E)

~ When placement testmg in this way, a set of decision rules 1s . T
3 » .
devised’ that combines the capabilities of the computer with both
' N ("

I3

. statistical logic and subject-matter logic. This allows a dynamic {

process to occur to decide'what is to be tested and hoew .extensively *
, .

it is to be tested. - Thig procedure breaks away from the ‘traditional
. . I
"test now) decide later'" schemes that have received recent criticism

(e.g., jreen, 1969). )

T
.
>




) |

As an illustration con51der the hierarchy sketched réér'
{ \

"1f the objectives can be organlzed into a h1erarchy, the psychologlcal

structure can be employed as part dxithe decision-making procedure

This considegration resull ‘in what can be called a bran@hlng rule--that

Y
N a

is, a rule programmed into the computer for“gete;mnnlng the next objec-

tie to be tested. Choice of the next objective on which a student

is to Bé)tested depends on whether the Etudent was declared a masterb .

‘or a njnrmaster on- the last obJectlve and on the: student's response

pattern that ‘led to. the dec151on.

-

- For efﬁmple, con51der Figure 8 The testing began on an ob-
JeCtiVQ in the /middle of the h1erarchy. If a stgdent is declared a

master on thlS objective, the student is assumed to have also mastered
all of the objectives below this place in the hierarchy. Which of the

objectives above this point the student has. mastered would need to'be

determined. If this student had a veal high score on this test, he

could be called*a "high master" and branched a11 the way to the top of

#~ "™ the h1eraréhy for testlng next. On the other hand? a student hav1ng
C
a lower pa551ng score mlght bBe called a "1ow master" and branched for

testing next some where half way between the middle and the top of thd

)

hierarchy. Similar branching patterns coyld be applied to "low" and

Mhigh' non-masters. A few appli‘cations of thebe branthing'rules would

.

-locate students quickly and efficiently in the hierarchy‘ahd would not

‘require them to be_teéted on everything whéther they needed it or not

before a placement decision could be made,

>
P
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" It should be noted that in 6§der to use the compoter to perform'
large-scale testing for an entire curricuéhm, it:is necessary to have
the computer aotually generate the test items. Large-schie, practiéal
programs of this kind have not yet been developed and evidence concerning

the appropriateness of the procedure needs to be provided before it

LCan be §¥rong1y_recomﬁénded. For example, if a unit of instruction
Lo K : . .
has only a few objectives then a computer-testing scheme is more

\ >
elabirate than needed. Also, 1f a unit cannot be organized.into

" a ne?t Gagné-type of hierarchy such as thgf'whlch has been described

‘.'here, then branching rules capnot be opplied.

e 3
' Diagndstic Tésting :
n :

In diagnostic testing we seek to determine the kind or nature .of

” , ' B ‘ N

\

i 3 . - i . c‘ ? .

}the.lnstructlon that we ought tolgive to the learner in order to facil-
Y . . .

itate learning.. Of the two methods of testing described earlier--apti-

tude-treatment-interaction and ‘analysis of an individual's pegfdrmance

domain--only the latter will be discussed here. , ¢ o

The pract1ca1 problem is thisi Somet1mes the pre- arranged instruc-

{
tlonal materlals\ln an 1nstructlona1 program, for Whifh a system of /

!ﬂacemeht,and attamgxent tests has Een d551gned already, do not
,effegtively‘teach an-individudl student. This student needs a special

prescripiigp based on available altemnative.materials. One basic piece

hd -

qf 1nformat10n that r; easily overlooKed in classroom 51tuatlons is a

formal catalogu1ng of available alternat1ve materials for instruction. ‘It

.
~ . ~

is of no use to attempt to deyelop a prescription for learning a part-
Ny

- ]
1cu1ar arithmetlc eoncept for EXample by usf;é manzpulatlve exercises

. P .

1f Ssuch exerc1ses could not be made available,

1.
[N
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)

-
L . . N . “
- -

An.example of a very specific procedure for providing information

Al

\

concetning what types of learning materials are available for "teaching
» e / .
each instructional objective in a unit of study in a mathematics pro-

-

gram is showh in Table 2.  This farm 11nks test 1nformat10n with

»

instructional resources and an be used as a’'prescription form. It

! L. S, ‘ 1
can be seen/that space is provided for the pretest or placement test

“ S PENS

‘'score on each of five objectivé% @&, B, C, D, an&E) in thig unit. R
H %
This is followed by a lisﬁing qf lesson materials available for use

in’'studying éach objectivé t For exanple, there are three sets of mani— ?'

] - v

pulatlve lessons (manlp ), one game, and one workbook ava11ab1e for ' v

ObJectlve A Also, the form prOV1des space'for indicating wh1ch mater-
‘ ) Q" S . . )
ials a pupil is to use, when each-lessqn is completed, ‘and a space
., (% f -
for recorSing attalnment test results for each obJectlve. This form,

———
’

.

11cat10ns to programs that are not struc-

-

\of course, would not'hav

- P ’ ) \

room. . e 4

school system could bu11d up~a uarge data -base concexrning which types

of 1nstruct10na1 materlals worked” best W1th Spec1f1c kinds of students.

.
IR -~
.Z:r A 1 ‘

Such 1nfbrmat10n mlght then be recorded in a teacher's "clinical hand-
' »
book" that could be generally avallable for reférence.

S

One type of d1agnost1c testing h:?§§§en used 1n a computer -assisted

‘ testlng project at the Learning Research §2;\ﬁe elopment Center in the, .
y .
area-of elementary school arlthmetlc (Hsu‘ahd Car ‘%Qm{1972) In\thls o

y; m .

projectbi;éy 51ng1e instructional objegtive was broken down into finer®

» 4 ..,’\ ) . /" 5 R i .
. \\\¢ ; B - ' ‘. -




"~ cluster of items'tended to i’licit a particular type-of error if not *’

»

E grained clusters of tasks (items).

'two-dlglt number by another two-digit number usmg a mult1p11catlon.'

\'problems such as c,arrymg:o'r nonca‘rrymg, how large the carr‘y, the

computer-ass:.Ste‘d‘placement testing scheme like the one mentioned

' earlier (Hsu .and‘€arlson, 1972).

Each cluster of items consisted

~

.of Very.highly similar t;'pes of items so that each item within a

.
{ . ’ .

answered correctly For erlple, if ‘an obJectlve was "Multlply a
't\ .

P
.

algonthm", then this would mply 8 100 problems. Aspects of these

place from whlch the carry occurred or the appearance of zero in

the factors, alllcoulq serve to define specific clusters of 1tems., '
. - . .

- . ) _

Within specific.clusters, common types of errors might appear. Three * -

of the many types of cli;sters‘ that could. be formed fpr this Texalpple‘ R -
. N ‘ s :
arefshown in Table 3 ’ . ' ¥

v
&

ThlS type of d1agnost1c testing has been 1ntegrated into a v

[y

'difan N

-

Whenr this is done,

i ebJectlve 1s not mastered the computer can pnnt out ja descrlptlon

.of the clusters of 1tems with w}uch the student had dlfflculty 3s )

we11 as the/studen,f{s score on therfobJectlve. Usmg procedures ‘ \
~ - ‘\ N *
whereb): each “teacher could have access to a handbook that listed.
’ - N ::’J“u - ) i £y '
ifstructional materials and/or procedurés that have been. found help-

. - z \ R ’,-

ful to teach pupils tp overcome thesé \errors_, the teacher would RN

13

be in a poeition to tailor instruction to the individual leamner. -

L3 »

s In a conibiex computer-assmtedf testing program,_ the tegchers‘

T %

handbOOk could also be stored in the computer s memory and. after the ~

pupil i_s 'ed,* the computer could also print out the instructional

e e e e et

[ S

N
1+




11

P
«' -
..

opt:.ons avallable to the teacﬁ:nAd 1earner. " An example of,what'\s&ch

@ pnnt out mlght look '11ke is shown in Figure 9. . .

%

But one does not" need to have a"computer administer a'nd score a .

a

f/St in order to obi:alﬁ thls type of d:.agnost:.‘c 1nformat10n. In Flonda s

Dade County Public School System, multlple chq,u:e tests were developed

Lid N
~

(Neshit, 1966).a Each foil ’of the multiple-ehoice items were based-on -\ ‘

D

. ‘ . N . . - ’ & ‘\J. .
- common-errors students have.made in the past. Each-of:these error-
A 4

< L - A - -
. . ' .

types were-identified for the teacher in a type of diaghostic error

catalogue and rt‘emedlal act1v1t1es that othe’r téachers ‘had found helpful

\
A }

were also lis ted. Flgure 10 111ustrates thls’procedure. Catalogmng

4
.

types of errors and the learning activities that have been effectlve .

3
-

to remediate these e‘i'rors is ‘one way that all teachers might have &'
{ - + *,‘

access to the successful clinical prescnptlons of the master teacher.® {

e Further refinements of thls type of fméﬁ-gralned ana1y51s of a

. pupll‘s behav:l.or can be made either with the computer (B1nstock Pingel, " -

~

and Hsu; 1975) or lﬁ' the tedcher. Qne of these refmements is to exanm-
ine’ the process by wh1ch students who are hav1ng difficulty respopd to
_tasks. Each step of the solutlon _to an arithmetic probfé\n can be

examined d the student can be asked what the response at that step

should be. If a humana(present_, the student can be asked why he or *

she made the response: Oftentimes, these interviews with students re-

.

veal mistaken concpptions held by the student that would haVe not other-

wise have been identified.

.
. ,
i ¢ '
’ . / N
. .
. e - ’
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Necessary and Sufficient* S e

.

/ , . .
* At thiis point we might ask, "Is all of this placement and diag-

qostiq;testiﬁg necessaf;? And, is it suffidgent? That is, do we need
other testing?" . ' | . - . | o

First Qf'aII; &hethe} oee needs thq,type of placement ﬁesting“ﬁte-
vieusly described depends on the instructionel program availabie and‘if

the copsequences of testing or not testing. If the instructional sequence
’ ~ ® . \
is not ordeved in at least a roMigh prerequisite order and if the instruc-

~

tional sequente cannot accomodaté a pupil who, say, has learnéd half of
AN . L I v
« e .
‘the course content but not all of it, then placement testing cannot be
[ .~ .
" very useful. Even if we had placement information we could not use it if

the instructional system does not accommodate individual differences in .

competence. Further, even in circumstances where individual differences

can be\ijfommbdated, the pretest appfeach‘df IPI Mathematics ﬁight;be R
wasteful of pupil time. Llet's briefly examine this.' .o
Récail that in IPI Mathematlcs the pup11 é%s given a pretest on A
each 1qstructlo?FI unit of'thé currlculum (sese Flgure 4): Every t1;2 a
.

'pup11 took a pre- -test, the pupil was tested on every ob;e:tlve in" the unit. B
Perhaps there were from 60 to 100 items on this pre-test. We have to ask

.whether this much testing is really Cecessary and use€ul. For example,

it may be that a th%q? takes two or thzee/é;a;\\gerlods to complete such

. .a pre-test and after.completlng the test the child would need three or foyr

, more Elass per?ods of instruction. Total pre-testing time pfus instrychiors,
time may be five to seven class peiiods._ It might be entirely more effi-

.
¢
! 4

“*Grateful acknowiedgement is made to Dr. Isabel.Beck of the Learning
Research- and Development Center, University of Plttsburgh, for rOV1d1ng
1nfprmat10n to me on the New Primdry Grades Reading System and.gbr st1mu-
1at1ng many | *of’ the ideas presented in this section.’

../“ﬁ
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- : N .. ‘ 15. ‘ * J ‘ . .




~

e

o . . . S
-, ' tWwo questiions before we can place and imstruct the child. We need.to .

. . ) ’j ! ' ) ’ ’ " . B
cient to have‘ all children take instruction for each unit of the curricu-

I3 .

. lum instead of checking to see if somé few childrén could test outs of

1nstruct10n. Eliminating ﬁnnecessar)] pre- te’stmg Jvould reduce the

2 *

amount of tme a’chlld wogld have to spend 1n a unit from say five to’

»

/
- seven perlods to three of four penods. ,

e &ut («hat ,about the zflrst stage f)lacement test,-the one in IPI °

Mathematlcs that locatea the level of the pupil in the curnculum We

.

hav,e alre"ady stated'that once a pupil is in the curriculunm sequence,_

-

further testing with this first-stage tést would be unnecessary because - .

we already have the instx:detionil istory of the studernt’at our di'sposx;l’.
\
- So,. the f1rst stage placement test is useful only for thosg puplls for

v

%ﬁé«hom we ha\?e" little or no information about curncular history.

'Ihere ére other conslderatlons here, however"‘ beslde 1ust locatmn in
< )
a 'spec1f1c3“ .curriculunm. ThlS 1s;espec1‘a11y true in subject areas outs_llde
. 4 ‘
of anthmét&c. In readlng for example, puplls transferrlng into a
‘ &

[ 14

FRAAY

school system from another 5)'stem dften have been instructed ng a d1f— /

N

- ferent reading series. In this instance we need to know the answer to

_ know the general reading level. (For”exaﬁrp;le, we weu],d like to know

(

- whether the chiid.can be put into the middle group of the second

1 " . - Y ,

" grade. ) {But also, ‘we need to know whether, the particular 1dlosyncrat1.c/ ¢

I v 4

connections,’ content sequence, and*so on of the reading senes we

-

are, usin have been leamed by the pupil. If not, then even if we plagde

~

g

/athe pupill at the proper reading level, -the pupil will have diffi\iu-lty Vo
. :

learning [from the type of instruction that we have to offﬁt. The IPI |
' . . |

H i

3 : ’ ° "

¥

¥
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Mathem t1c§‘ type &f placement test1ng procedure does not test for
this acq 51t10n of the gsilosyncraues of a part1cu1ar currlculum. JAn

4
mJ.ght he1p to cltanfy the boxnt " We hire someone to perform
J?’ c “f

sk 11 and knowledge.

1 4

ining t0 acquaint the person wn:h the :y,dlosyncraues of the

After Wwe, h:r:re the’ person we give on-the-job-

job that were “not acquired be,fore'belng
¢

)

red., - Slmll'arly,
& \

}. L3 ”
“continupus’; on-going process.

if we know a pup11's general readlng level . WT can p)lace the pupil"_in4

1 ’

the readlng p‘rogram, but what we often ack~:‘{s information about the

S
“kind of on-the- Job tralnrng the pupil néeds to qulckly acquire more

. advanced learning.

Are they

s

And what about these d1agnost1c'*'test1ng procedures"

necessary and suffi cient?

'
. . « . <t

tional system, diagnosis for student, learning difficulties wilk be a

The super teacher will obtain this

.o

‘information ‘ff()m‘interacting with:the chii‘ld around; the daily instruc-
] b} .

>

But not all.teadhers are able to do this in an

tional materials.
. ,.ﬁ‘"
exceptlonal way.

~

/ -

N . } ) -

L]

»

'I‘he\dza\@ostlo tests we ha\?e discussed today do little to look

Y

K4

at proces S.

That is, how the léarner performs the skill.

they do not assq.gn d1fferent1a1 1mp9rtance to the ‘categories of errors

de te’cted .

_They simply identify errors.

12

Further,
N

«
-«

4
-

Errors in leam{ng are often in need‘of interpretation in light

of the part1cu1ar 1nstruct10na1 program in which they otcar.

s

M

~

In a truly adapt1ve and personalized 1nstruc-

-~

In some -

*®

[ 4
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instructimaNequen‘Ces, for example, a highly proficient level of . e
s * » . L3 e d v

A . . . o .
performanCe is requireq in order to continue. In other program$,
- ' “ i - N - . -
however, instruction is so designed that it is spiral in nature:

P a

¥hen this occurs, it 1s éen necessary only to have a very mnlmal
1eve1 of prof1c1ency in order to proceed to new instruction because
'the{' concept .or skill to belearned will'be taught again and integrated

into more advanced learnihgs. ' .For example, those who have studied

statistical methods may recall the standard deviation. Th‘e meaning ‘ T

< ¢ - [
- and value of the standard déviation as a statlstlcal index and concept~

.« A

o

\r, is one of the most difficult to understand for the beginning student :

\ & o

1§ %only after advanced statlstlcal tOplCS are studied and after one (

b v ;)‘«

useg the standard dev1atlon in pract1ca1 problems that one is able to -
come to "see.what it means". - Ha:l the instructor -insisted on complete ‘. e
f e :
vmastery of thls\concept before ‘proceeding ‘to new material, then students .
’ . .
would have been in grea.t d1ff1cu1ty énd perhaps would not have 1earned
the concept at' all. . - L \.\ T - . y
Similar instances- occur in other snbjecvs. In reading, for example, ‘.

-

one p'rogram'that illustxiates this point is called the New Primazyy-
Grades Reading 'Systemd (—Beck- and Mitroff, 1972) and is being developed

currently at the Learning Research and Development Center. - The

— sp1ra11ng «nature of the curnculum can-be descr1bed in this way (Beck

[y
-

1975): W ;
In.a spiraling structure,. the child initially
learns to decode on, a limited number ‘of - \
important [letter/sound] gorrespondences;

-

) , ) o




, , \
learning. As a consequeneﬁ of the spiral nature, it is possible to

'identify which(gnecific learnings aré important to acquire at a high %
A A , .

'4P$l(;“ ,.‘ : ? . ) A ) J[E) ~ | .‘,‘ ’ ‘ - J

16

A

a

L " then many /sentences and "'stoxy paragraphs' '

containing words with those decodable“elements
. are madigavallable to, [the child] in connected ~
text the child’ reéds w1th‘ﬂwan1ng through )
the known elements, the next loop ip the spiral . N
enlarges [and the child] is 1ntrodd§ed to new

/ elements. The child continties to read extended -

. © meaningful texts that incorporaté the new °

— elements with previously taught content. p 21“%%3

This curriculum is unlike the strict h1erarch1a11structure 1mp11eg Y

kY

by IPI Mathematlcs, where in each prerequ;51te would need to be learned ® >

at a relatlvely high level ff proficlencx before moving to more advanced \\
\ Co ‘o il \

’ - ' . M
\ ‘, o

, .
degree of initial proficiency” and which learnings need only a minimum o \

-

initial level of proficiency because the child will encounter and "¢~~~ .=
s - . M ) " ';n ' - .
practice these learnings later in the curriculum. Also, by examiiing .

the relationship between the learning gaterials, the curricuiar'éequence
. ¢’.' . N -]
and the typeq of errors, it is possible to determine yhlch ?upll per- o

%

formahce errors are serious and whlch are not serious. Errors that are

LN
. '

3 1!
not serious could eithér be remedied by a few 1nstruct10na1 comments ¥ 5

by ﬁﬁé teacher or ignored entirely. A Thus, no formal remedlal pre- »

scxlptlon need bé written’ and valuable 1nstruct10na1 tlme ‘on new content e
. s .o

need not be lost, . . . o L . . o
- S . :

A little bit.of 1n51ght into this type of carefully d§51gned proJ
A

gram can be obtalned from Flgure 11. Instructlonal materials o

i

A .
and ‘resources are carefully correlated to- the\ child's workbook. This

different level and ‘the. teacher-will need to have readily available - ;
Y. .- h .
information about each lesson as the teacher "travels" or moves from

K S
AN

N7 -
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ch11d to ch11d fbr tutpr1ng Hef;‘we will focus on the prescription

- - ¢

and the 'dlagnosis aspects. . ' o L

M

~W1th1n the'chlld's workp83¥ is a prescriptioﬁ form that lists the ,
T -, ) )

"available imstructienal materials for the specific lesson at_hand.
- - [( . ‘ »

-

1

»

e

3

ThiéVa1f6ws'ﬁhe teacher the opportunity to tailor the assignments to the’

pupils.“fa additionrﬁthe prescription’ form shows the ‘child what ardn\
same of*the other options available. These “include games:and.read-
along books anh prescr1pt?on form "advertlses" these options to/>
the ch11d. Préﬁcrlptlon theh includes not only what the teachgr assigns
but also wham the child would like to do. An examplg of.a prescription

form is shown>1n'51gure 12.

. Diagnosis occurs at two levels--during: the Iesson and at the

. ' v « ¥ ! .
completion of the lesson. At the bottom of some of the workbook pages.

$
are gotes -to the teacher té:i suggest specrflc k1nds 5% 1nterad?ion

l
etween ggacher and pup11 with the 1nstruct10na1 materials (see Figure 11)
.\ ‘ {
These interactions’ provide opportunities fbr detection- and immediate

.

3

correétion of learning difficultiesv - :

v " b T

. At certain ‘points in the a%wkbook short’ tests called, progress

‘checks test‘formal mastery of key elemaats of content. The child's

1\
responses’ to thé\Fasks on these short tests are analyzed for possible

o

errors. Errors are not only c1a551fied as to type, but the teachet's /
guide indicates whether the.error is serious enough to delay advanced.\“//f‘\)

instrpctién. Some errors are seribus and the teacher has available a

-

book of giternative ways to teach the content since the ‘mainstream

[y
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In Summary then, testing'palys a role in systems of instruction

\ n ' . ) ! , * . .

that are designed to adapt to the characteristics of learner§. One
. - ‘ - . . .

.characteristic is the learner's past' level of general kpowledge of-

A .

) -

. ! . <>
the subject or skills we would like to teach. Tests which provide

¢

L]
v

‘ ’ ~ . - - .
instructional sequence the learner is to begin in order to avoid
. . - . .. .
repeating ‘unnecessarily what is already learned and in order to en-

counter readily attainable .new _goals, can be called placenient teésts.

bt}

;.

- . El J .
We have examined the IPI Mathematics two-stage placement procedure as

. ¥ an exdmple of a placém%nt test in an adaptive systg@. Further, we -

<

argued that such placement tests as ‘these may n& th entirely necessary i

.and that \th‘ey may hot be sufficient. To be necessary, we ha.Ve to answer -
. ’ . - .

- “ “ = .
another question, namely, "What consequences would result if we used "®
VAN “Av - ‘ . -

the plasf_:‘ement test or if we didn't use the placement test?".- Sometimes

insti'uct;ion Qlus" festing takes longer than instruction éloipe and thus

v r B

testing might be considered unnecessary. Ofher criteria might be con-
- ’ -~ -~

i

. o
sidered also before a judgment about necessity would be made. To be

s - . . ‘ &

N . : ’ o ' s‘. LI .
g v . ’ v ] ) - . M 18' ,
- - R 1.
- instructional materials’weren't effective. Other errors,arg-less = -
. Ve serious hnql ‘méﬁor agten}idn may be needed. TT;ése ;.yi)'efs. ?'f, errors ‘ar
. ”’  ‘ often _self—'cf:rrect}rgg on the part of the le.amer b;aca:t‘ise“ c;f-the .'spiral- . ’
, /, : ing nature of the curriculun. . An illustration oi."“t}'lis t§pe of diaé-—'ﬁ
nostic procedure is’'shown in Fig_ure."lz'. o . e . ,"‘ N ’
' . 4 '{‘his éxa.u&° is ‘from an éarly ievei of the reagiing'“system gnd, s%;ows‘ " -
) a}t:antion, to the. 'processes thé"'cﬁ_il.d' uses. in ‘dewcodirll‘.g‘ ;c‘he. ,p'rinted\yvo;ds,
”:z _ Summary L . ‘ ‘ ’ ;, g .

"information that allow the decision to be made about where in the —\ /“

\ .




N

» ' , ( N « .
,of information woult be needed before a piaceément decision can be’ ‘&

_ instructional system they will use in the1r new school.

oh . ) )
. . .
. 4 T
. e .
- \J \/ St .0 ‘
) . - Y ° e A

: . ' . _ , .
sufficieft oné would have go answer the question, "Whatv'other kinds °

@ A}
3

" . .
* B . Rl ¢, R .os 0 4

made?" Here,we.argued that it is often usefdl to know which of the

.’ . . [ o * N * ¢ - [
p\ro’gram specific or program _1dlosyncrat1cJc0nvent1ons and learning . *
%y o N o x < & RN

Some

i =]

methods doesi the student know before we could!place’ the pupdl.

~— . L

.pup1ls mayt, for example, read at the proper grade 1eve;1 »/but they ,

might need some on- the,-Job tra1n1ng to 1earn hdw to~1earn from the © e =

° . .
vt o .
A \

\? Jsel
A second charactenst:Lc to be examined is the nature ofs‘t‘he learn- | 5
1 . A «
ing act1v1t1es\that best fit an 1nd1v1dua1's requ1remgnzs and tHus mak- *

L4 £
\.o e

Tests gwlng

o

some of th1s kind of 1nformatlon can be called d1agnost1c. r’”Computer-- -

la «

assisted test1ng and the Dade County anthmet1c tests were used as N

imize the 1nd1v1dua1's chance of attaining the chosen goal

e a4

The key -to both of these tests was their ab111t‘y to 1dent1fy .
/' . 0\ e , "
pupi e ors and\ match these errors with spec1f1c a‘emedaal i truct1ona1 _ e
< . -
However, both of thése tended to g1x; little atjten“tzon to
- e &
e 1eam1ng mater1a1 =

exan)ples .

act1V1t s.

the processes by which the pupil responded

’.‘ k)
and tende’d t0\we1gh all errors wlth equal semousness. \Aﬁ/ther examp’.le T

N

was co 51dered one from the. New Pr1 fy Gra?fes Readlng System. "l;n"th,ls
ba

3\

-

« 2 - . o

system\ot fonly are errors c1a551f1ed' and hnked o }nstructmnal

act1v1t1es, but they are v1ewed 1n#§he context of the part1cu1ar type .
ot

of 1nstruct1ona1 system'in whlch”*} Wi’%‘chnd is 1earn1ng .That 1s, the

v ‘ -

sp1ra1 Dnature of the learning sequﬁgt:e 15%% 1nto account so th,at N

4

not all errors are v1ewed as. being of equal ser1ou5ness _mor do they all .
s T fs";'? e o ¢
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‘they would be e

- require elaborate remedial teaching.

-

learnlng experiences.

In all, of this, then, the contexﬁ*of the 1nstruct10ﬁ;l program ‘ .

\/\ '

shapes’ the kinds' of placement'and diagnostic information that is
requ1red qq? ItheFefore, the types of§q5§ts that would be useful

Without an ana1y51s o} the kinds of 1nstruqt10na1 decisions to be made

tend to be fruitless.

Not only does the test fnformétion need to pe useful, but, the -
information should be useable as well.

designed into the instruction procegs so that the information that is ' -

>

-

{

useable when a decision needs to be made.

When viewed in this way; the di;tinctien betweén te;ting and ~

[y

instruction becomes less distinct.

as feedback about accomplishments and forsguidance toward chosen goals. -

~
-

cted to be overcome as the child progresses to new.
. -

'f.\

.

-

in a given situation, discussions about tests and testing pxocedures .

- ~

r

That is, testirig should be

. Tequired chn be obtained easily and is available in a form that is

The learner can look toward testing 7

!

.

.

20 . v
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Some exrrors efn be ignoxed since . v

(4 ’ ’
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THREE K!NDS OF DCCISIONS

TYP¢-$ °‘Y‘ Dzmswns Quuz.sx\ov\s Askc&

Wl I&'Piq.é.c.maw't Dec;St'zv\'s“ Wl'w;rc in 'H‘\\s carricular .
. ‘ : o Sa.QbU\Q.V\C.a, skou\o\ ~\—\'\\$ Pu\m\ ba.

[

. e loco.fmc\ To bwgm instruction T "
N L . J f \___
.'Diio(;%r\osfic. Decisions “Whet are the characteristics” of
; L thae instruction +hat should be  *
%Ne"‘\ YWis sTudant so that +he
_ student will be able o master +he
- S\@\\\(Q QO\‘ w\\\c\\ Yhe s.‘l'uc\a.m_ was

IR _ﬂ R P\aca
Attainment Decisions “Has the student ac cLuwa.é the
" > | S\Q\\\(S) on w \c\\ '\?\As‘\'rucuov\

has been gi




. CHARACTERISTICS OF AN o
>II\DI\/IDUALIZED CDURSE OF g
'II\STRUCTL@‘N | S

']‘Tak‘hmy\dl' 'ob ¢cJ[w¢s .omo[ oals have
baan spa.c.l iad cx\go‘ '\-ro.vx%\ata,o\ into
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\\

| [
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--"Where should this pupil be located in the curricular sequence

j \”\y_e o

e . .
a0

P]aqement\lnformation

to begin his 1nstruction?"

3.

3
.

Examg]e .M Johnny should begin his studies at C-Lewel Addition,:

i

-

-~

oo Examgles Sve should review those C Level skills reL}ted to
T \K/

Skill 4.

&

¥

Diagnostic Information , .
-

‘-="What are the characteristics of the 1nstruct1on that shou]d

E

be given this.student so that he will be able to master the

skill at which he -was placed?"

, regrouping before studying D-Level Subtraction,
% ¢ N\
b r N
Skill 4. ' . \

pe

. .
Johnny regroups from hundreds to.tens-hut does not

-—

" for all skills in the C Subtraction unit, except for

Sk, BOTable‘t‘o "

-

_ »+ change the hundreds.digit accordingly. Review
J S, ’ regroupingysl@]s. . oo v -
I1I. Evaluative Information . ;o . - ‘ } )
) --"Has the sthdent atquired the ski]](s) on‘which he has been
i instructed?” T S o - -E\,
) amples: Jim has demonstrated mastery of, D- Level Addition, ‘
‘: Ski]] S by getting > 85 per cent of the items on thev;
.1 ) ) CET correct. | - - o
) g Johnny has scored at or beyond the critehion ]evel

. . -
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& MATHEMAT1CS PLACEMENT PROFILE

. . t]
« Placed

‘Mathematicd Placement Level A-G : < at
E}] F|] G J

Systems of Measur ement

Geometry,

ELLMMNN

Applications =
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Madeion /suberace ton 7/4 ///A;/:Z% Z |
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Tine | %é Z — -

~
Figure 5 >

Example of Placement Profile for a hypothetical student
with respect to the mathematits curriculum of
Individuyally Prescribed Instruction
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Tu\\gla 3. Examplas of threa o the
. "tha mony tlusters of tlems
f ~ that, could be forme for an.

cla,mam‘.o&\( sehoel oxd\nmehc, :
%

ective .

] | : ‘ :

Obyactive : MuHuJ‘y & two-digt number by

- an;lkaf two-digit number using the
moltiplication algerithm.

General Da.swlp{ ton l Sampla Ttams
‘~ of Ttem Cluster * . T
;. No cQ;y;\c:,s_. SO & - .

x-22 x/l_ x23

N

Single carrias to - 13 12
P teh'ﬂs\p‘aca‘ - x 13 x4 -, x47_.
Smola, carrias to 6r | 5 ' 22
1':a,n 5. place and |- x11 xl7 . x49
'wndmds Placo, " ‘
. - ~
N Basad on Fa,rquson R.L. oup\d Hsu TC (1971)
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GF{OU[’(STORY REMINDER
Alerts teachar that child has

* Presents contant of fesson for ™

teacher, - .
‘ | PRESCRIPTION

Mznagament devica thot enables
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group story, ' , assignmonts, -
- \ A
o N . ¢
b - ) ;7 TA
: . >
g ISTUDENT WORKBQO0N . 7"\
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.
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v
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_READ-ALONE
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. . content,
: ;’R:GFE:"’ %*-*.EF,K ’ed dont . . TEACHER TRAVELING NOTES -
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Figure Il Instructional resources in Levels 3 threugh 14,

(From Back,1995)
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