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Dynamic Assessment: An Approach Toward Reducing Test Bias

!

Abstract

The bases quthe dynamic assessment approach are pregénted._ Tes~
tjng procedures involving simple féedback, elaborated feedback, and
sdbject verbalization are applied to the Raven Matrices and sé{ééted
Piaget measures. Applicability of the approach is demonstrated for
several differént populations of children. These include children of
"normal" 1ntelligen&e, Tow iQ children, and children from different
ethnic/racial groups. Analys@is made of the 1nteract1ve effects of
testing condition with the cognitive style variable, 1mpulsxv1tv-
reflectivity. -Evidence is presented for compensatory effects for
impulsive children and children of ethnic minorities under verbaliza-

tion and elaborated feedback conditions. The results are discussed in

_ terms of reduction of-bias- in testing.
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Dynamic Assessment: An Approach Toward Reducing Test Bias

&

A significant concern of our era is related to the con-

o

ceptualization of what constitutes appropriate assessment of cognitive -

- and perceptual processes. The debate has focused on key terms such as

"test bias" or “test fairness.” Several different approaches __§ this
issue have been taken. These range from the classical test fairness
concept of equal prediction elaborated by Cleary (1968}, Cleary,
Humhreys, Kendrick, and Hesman (1975), and’Eichorn and Bass {1971}, to
criteria involVing group membership and cultural variables . .
(Darlington, l97l), and to the ‘incorporation of so¢iological data in
arriving at o arformance level {Mercer & Lewis 1975},

Recently, Flaugher. (l9?8) has cautioned that test bias can result

'from many factors and influences and that focus on Just one aspect may

be myopic and ignore the breacth of the issues involved. He did sug-

-

. . f
' gest, however, that the development.of "tailored testing” would per-

haps provide a solution to one very important factor: bias rclated to
the atmosphere in which the test is administered. The notion of
tailored testing can be'extended to the use of a learning oriented ap-
proach to assessment {Resnick, 1979). Through such an appr.ach {re-
terred to here as dynamic testing), amalyses can be made of how °
mot ivational, personality, and cognitive style factors interact with
assessment approdcies to yield performance data. -This allows for an-

alysis of bias between and within ethnic and/or cultural groups and

clartfication*ofwindtvidualvandvgroupwdiffecences—in terms-oﬁ-psy-

chological and infonpation-proféssing variables. In addition,
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"y * A
o dynemic assessment Provides‘a basis for modifications in the classroom

.to incorporate learning characteristics of the chf}d in the strategy

L]

and/or tegching methodology used.

fhe rationalé .for the u'sg of dynamic testing, and empirical res,
sults of selected studies validating the approach for various groups‘ i
of children will be qutlined. . /

Bases of Dynamic Testing . . .

<

- An assumption of ten made 1n assessment of cogriitive functioning
is that test scores obtained in ‘the traditional, standardized manner
serve as adequate estimates df the cognitive competencé of the person S
or graup of persons tested. 1Tne validity of the dssumption is based o

.on the not ton that performance is a‘ver;dical measure of competence. ' :
This suggests that intra-individual variat1ons in information proces-

sing, resulting primar1ly from intellectua% and/or personallty

—_— —e— —_-

factors, plax relatively unimportant roles in teist outcome. - The re-
) lationship between subject- and task independent variables is ignored
‘(cf.‘Detterman, 1979).
The static test apprcach and the assumptions\behind it has been

.

challenged by “several researchers {Brown.and French, 1979 Schm1dt,
19715 Guthke, lQ?Z&fHaywuod, in press). It is argued that testing
procedures must be developed and applied whi;h adeﬁuatel; take {ntra;
individual sariability into account and reduce the potential dis-

" grepancy between measured cognitive functioning and cognitive com- "

" petence (Bortner and Birch, 1970). This calls for a dynamic testing . -+ _ . -
approach, where modifications in testing procedures can be analyzed as

-
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o they affecf performance levels and interact with sources of individual
o .

. ~
variation.

[ . o

;- - In this approach, variations in testing procedure can be built,

directly into the test situation itself or imp]emented through train-

ing outside of the actual testing. The latter reqh?reé subsequent as-
'sesgme_ﬁ of the effects of the Frain1gg'on a transfer test. We favor
. the former, 1ncorporat1dg the modifications in the procedures into the

testing situation, for pragmatic and methodolegical reasons.

L

Pragmatically, it is convenient and directly appliggble for use by )
psychological practitioners. Methodd\ogicaliy, it avoids problems re-
lated to the measurement of change {Cronbach and Furby, 1970).

>
Testing Conditions Leading to Increased Levels of Parformance

’ -;% ’ ] First, several types eB commonly used variables were isolated

' ‘which can be 1ncorporated into testing procedures “and be 1ndependently

..manipulated (Carason and Wiedl, 1979). )

“The testigg}prpcedures isolated involve different techniques of

optimizing cognitive functioning. Thus, controlled comparison ‘between
types of approaches often used, Eht heretofore not syetematicaliy an-

L alyzed in the dyhamic testing approach, was made. The dependent
measure wds the Raven Coloured Progressive Matrices (CPM), a test of
nonverbal 1ntelligénce (Raven, 1965). The CPM was chosen as i; is

0

considered to be a relatively "culture tair" test and a good measure

. . of general 1nte111genCe. The subjects tested were 434 secqnd- and
fourth-grade chidlren from the general population. The testing con-

d¢itions (C) employed were: v

g - 6‘




Standard Instruction,~according to the procedures outl1ned

by Raven. ‘ ‘ -—~\\\h///

€2 Verbalization Durtng and After Solution, which requires the 8
child.to describe the main stimulus pattern prior to searching
for.the correct distractor and, after a particular distrdctor is
chosen, to explain why he made the choice he did. N

C3 Verbalization After Solution, which involves the child
g detcribiﬂg the reasons for his choice after the choice is made§

Cy Simple Feedback, where the child is informed only if he is
, correct or 1nc0rrect.

C5 Elaborated Feedback, which involves, in addition to simple ,_$
- feedback, an elaboration by the experimenter of the peasons why
the chosen distractor was correct or incorrect. Thé principles
involved in the task were pointed out. : ’ _
Cs Elaborated Faedback plus Verbalization Dur1ng and‘After
- Solution, which is a combination of Conditions two and five. -
That is, it involves the child's verbalization of tha pattern to '
be completed, followed by solution dnd the child's explanation
__for ithe reasons for solution,.and elaborated feedback by the ex- .
perimenter informing the child of the correcthess of his re- .
‘sponse and explaining the principles involved in the task. T .

&4

: 4
- In all cases, the thild's jgjgigl reSponSe, regard;ess of con- '
dition, was scored. ' '
For the Second-grade éhildren, Cdndit?ons 2, 5, and 6 led to
\hiqhe} levels of perforﬁ;nce than were found for Conditions 1, 3, and
4. Thenmost effective cBﬁditions were § and 6. For, the fourth-grade
children, Conditions 2 and 6 led-to improved perfbrmanéé: A trend in o
this direction was noted under Condition 5. Thus, three conditions

for younger children and two procedures for older children were found

which appeared useful for improving test scores, f.e., bringing per- =7~
formance closer to actual competence. '_ '
Beyond ascertaining the main effects of the testing conditions on

total score CPM performance, closer analysis of the results was

(LG 7 . .



“obtained by analyzing the intaractive effects of gerformance with Jif-
ferentiations which the CPM allows in administration and scoring. The
 test can be administered in either the normal booklet form or in a_
puzzle, broad-form versiog. In the former, covert proceses must be
-used by the subject as he searches for sslution. In the iatter, overt
trial-and-error proceduresgcan be used.{TDifferentiations°in the test
were distinguished through previous factor analysis (Wieul and Carl-r‘
son, 1976). The factors 1solatpd were: simple Pattern completion,
‘pattern completion throlugh closure, and reasoning by analogy. (§ee -
- Carroll and Maxwel, 1979 -and Carlson and Jensen, 1980.) T
k_Results of analysis of these differentiations showed that the. N
puzzle version led to higher levels of performance for the second-
grade, but not the fourth-grade children. The salient item groups
uere simple pattern completion and pattern completion jhrough closure.
The. effects of the optimizing testing conditions could be traced

- mainly to those items requiring abstract thinking.

* On the basis of these results, two types of studies were con-~
ducted. In one type, the goal was to replicate and extend thefabove
findings by investivating whether or not the salient testing cong
ditions have the effect of optimizing perfqmance for childrenyfrom
special populations. In the other type, in addition to extendlng ’

general applicability, the goal was to assess the compensatory effect

which the Procedures could’ have in reducing differences between par-

‘ticular groups of children.
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Children with Learning Difficulties

€

JIn a first study involving learning handicapped children {Carlson .
and Wiedl, 1978), the Same testing paradigm as described for the first
study was used. :In addition, however, the test was readministered

.under €1 to all, subjects after a two week .interval. -The-sample con-
sisted of 108 special school chidlren, mean age 10.5 yéane)‘mean

HISC 19 70. 8 Main effect differentes were found for: testing con- Ly
dition and repeated testing. Conditionsﬁf. 5, and 6 led to higher
performance than found under the.other conditions. .No testing con-

. ~dition by repeated testing interaction was found. Tne resultS‘are
fery similar to those. obtained with. children of average IQ, adding
further‘evidence for the‘effectiveness of the salient conditions.

In addition to the main effect found for testing condit1on,
min effect due to test form {booklett-puzzle) was detected, with per-
formance on the puzzle-form being higher than on the booklet-form.
Further, it was eyident that for the puzzle version of the test Con-

, ditions 5 and 6, but no Conditijon 2, were effective. .

. Localization of the effects to the subparts oF the CPM revealed
that testing co@gitions affected performance on the re§§oning items
only. Conditions 5 and 6 proved to be the most salient condi tions.
The effect of the board~form could be Tocalized to pattern completion ‘

and gestalt closure items. - : .

[

The most important results described in the’ preceding sections

are sumarized inTable 1. : .

Insert Table 1 about here

bl
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Personality and Cognitive Style Variables

Lo " The above presentation of the dynamic assessment approach has

;i* ' " been’ concerned primarily-with the validation of the dynamic assessment
N - ;

prgcedure‘in.terns of éffects on mean performance scores. Beyond

il\ L this. however, it is important to investigate how and ‘to what extent

: learning charaCteristics*(personal1ty and cognitive style} of the -
B4 child-interact with dynamic "testing approaches.’ .

e

B RS Several studies have stressed the interaction of learning am

personality characteristics. Two will be mentioned here that relate

-

I oﬁé‘panticular persohality (style) characteristic: impulsivity-
£, reflectivity. Bush and Dweck_(lQ?S) have concluded that task demands
= b infldende strategies children useuuho dispiay reflectiue'information
| processing while impulsiue children seem.to be unaware of the ‘

L strategies they should match with the deniand of the task. In other
;;;*f“j ’ uords, théy don' t adapt strategies 40 task requirements. In a ?tudy
ET:-’. SN relating the dynamic assessment approach tofimpulsive children, Wied]
& (1980}, hypothesized that the performance of impulsivesvcould be made
ii’_’ equal to that of reflectives by modified, more' appropriate testing“«>

- procedures. The subjects were 150 second-grade chilc*en, average age

»

to_all_children to_ assess degree of impu151u1ty-reflect1vity. Rased

L . impulsives or reflecti%es. The classificacion was ontained by * '

nedldnsplit on the‘error‘scdre of the test. The CPit was administeredu

. *« ynder -testing-Conditions 1, 2y 5, and 6.

PR I .
s R .
- - .
.- - .
i . " * - * 4 + .
L o
S TR oo N .
[Aruiroe poviisa oy mc ” h - -- . - [T
. i

7.6 years.. The Matching Faniliar Figures ‘test (MFF) was -administered

on their MFF performance the subaects were divided into two gicoups, . -

-
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The results showed that impulsives scored lowest on the CPM under

the standard testing condition {C1)s No differences between the

were detected under Conditions 2 and 5.

- impulsives and reflectives
ance were noted for the

That’ is, significant gains in perform

impulsives, but not for the reflectives when conditions of verbaliza-

nder Con-

Provided by ERIC - -
. . - 3 )
e — . - R Y. .. - 1 - =

- . L' . =

tion (Cp)-and e1aborated feedbﬁck—(65)~were—empleyede.
pensatory effect was detected for the impulsive

‘ dstion 6, no com
children

In addition to the ‘MFE error scoré classification,
sives or reflectives by a median-split

children.

- were also categorized as impu]
For this classification, no compensatory

cted in matrices

on latency to responses
effects attributable to testing condition were dete

performance. -

Compensation with Regard to Ethnic/Racial pjfferences: Anglo-

_ American, Black-American, nispanic-Anerican Children.

The potential'cdmpensatory effects of the dynamic testing ap-

of three different ethnic -

proach in assessing cognitive capabilities

nglo, glack, and Hispanic-Anerican, was studied (Dillon and
Several investigations have been carried ou

groups on tests 1ike the Raven matricey

groups, A
t com-

Carlson, 1978).

paring‘perfornance of these

and various Piadet tests. Most results indicate that Black children

tend to perform approximately one stendard deviation below Anglos,
It was hypo-

with Hispanic-American performance half-way betweens

testing conditions shown to be salient in the pre-

thesized that ti.
pensate for factors which may contribute to the

vious studies would com

‘relatively low Black and Hispanic-American performance.

[
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The ;ests used were Matrices and Order of Appearance taken from a

, recently deveIOped pjaget battery {Winkeimann,, 1975). The testing

procedures involved three conditions:' Standard {C1)» Verbalization

ouring and After Solution {C2), .and verbalization During and After

- - -

solution plus Elaborated Feedback (053

The tasks were administered to 189 children, representing three

el

-
. design,

American ethnic groups: Anglo, Black, and Hispanic-Americans The

subjects ranged from five to ten years of age. Randomization and as-

signment to testing condition was carried out for three age levels: -

5-6, 7-8, and 9-10 years. This resulted in a 3x3x3 randomized block
0 -

with three levels of test administration, three age levels,

!
There were seven subaects in

and three ethnic group classifications.

-4

“ gach cell.
Since resulti for thé Matrices and Order of Appearance tests

“only those for the Matrices

o
Al
i - L]

— turned out to be—essentially -the same,

'will be given. They are summarized in Table 2. Inspection of the

Insert Table 2 about here

<

-

mean standard deviations reveals a marked decline in differences in

performance between the groups. The differences ranged from ap-

proximately two-thirds of & standard deyiation between Anglo and Black

performance under Condition 1, to essentially zero under Condition 6.

Although this could be attributed to a ceiling effect for the older

om an 8 jtem test), such an inter-

er and ‘middle groups {means

group. imeans of just over 6 fr
pretation is not plausible for the young

&
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"' 'Means and Standard Deviations of Matrices for Three Age Groups,
Ethnic Groups at;d Testiﬁé Conditioas (C).
k. - _ -ions,
Zmmu . ‘ .
A —_—Sget 5-6 ' age: 7-8 ages- 9-10

€ . GG 4 C - % 1 ) %
:: s * S
2 < > < > — > y
: Mean 1.29¢ = 3. 71€—>2.43 3.43€~>2,43¢—>4.29 4. 14€~—6.00¢ ~36.29
.95 a1l 2.23 2,37 151 .95 2,80 173 1.60
T ' f o . v
‘ & m‘ h ‘ .o . ﬁ'b . ‘ . .
et > < - < >
Hean o —eSTem b Tlim> 243 2146 =32.TK—54.00 .. 4293573 <>6.14
98 170  2.23 90 150 1,4 2,29 138 1.0
T < > € > & >
- dean 57¢ - .864—>2.00 143 =32, 71E~> 4,24 2.71€—> 5.72€ ~>6.00
W - 29 .85 1.83 1.40  1.60.. .90 1.38 . 1.25 \\1;00'

¢

= d4ffevence not significant j )
- difference significant
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around 2 and 4 respectively}. It is interesting that for aii age
groupings, regardless of ethnic classification, significant increases
in performance were'fod;d under Condition 6 as contrasted with Con-
dition 1. 1In addition, the verbalization condition (Cp) was ef-
fective only for the olde; ége groups, agaiﬁ; regardless of ethnic
classification. Apparently, for these groups the appropriate verbal
mediation strategies are available.
Sumary

The approach of applying optimizing testing procedures to the
nofmal population as well as to special grouﬁs of children was de-.
monstrated. Restrictions and differentiations in tﬁe effects of test-
ing procedures, test format, and task demangs were . ..ds The ap-

plicability of certain testing procedures for purposes of assessing

intellectual performance of normal and special school {learning handi-

" capped, low 1Q) children was shown. This indicates that -specific

forms of performance optimization can lead to more accurate, thus
fairer, assessment of intellectual functioning. It was demonstrated
that specific dysfunctional individual characteristics such as

impulsivity can be Eompensated for under certain testing conditions.

This underscores the necessity of critically analyziﬁg how variations .

in testing procedure can interact with certain individual differences.

The implication here is that the practitioner must be aware of these

interactions and under which circumstances performance may be

increased for some children, while decreased for others.
The indication that compensatory effects can be obtained in as-

sessing between éthnic groub differences 1is o? practical and

a

16




theoretical significance.
other megsures of Level I
samples with control over

necessary before firm con

Extension of thé approach by employing

I intelligence {Jensen, 1973) to larger

factors such as socio4econom1c status is

clusions can be reached, howevers

LI
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