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ABSTRACT . -

Compared 'was the relative predictive power of
learning potential (LP) and IQ measures for 54 low-income
Spanish-speaking students (grades 2 through 6) in a transitional
bilingual urban school. Ss were administered the Raven LP procedure,
the Semantic Test of Intelligence, the Wechsler Intelligence Scale

- for Chi*ldren (WISC) in Spanish, and the WISC Vocabulary Subtest in

Spanish and English. Before and after participation in an.electricity

. science curriculum unit taught in Spanish, Ss also took an

electricity unity evaluation instrument. Results indicated that
posttraining Raven LP scores significantly predicted performance on
the minimally verbal symbolic level of the electricity instrument,
that IQ scores were not pgsitively related to postteaching
electricity scores, and that the LP procedures resulted in increased
performance levels on a tgaspnimg task. (LH)
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AN EDUCATIONAL TEST OF LEARNING POTENTIAL ASSESSMENT

WITH SPANISH-SPEAKING YOUTH

Abstract

'R{Q hamj.ng potential (LP) prdcedure represents an alternative method
of n/ouuring the general ability of S;':anish-speaking studentsiwho toné to
s’cor; low on traditional IQ tests. Postteaching scores on an electricity
curriculum \{nit test were used as criteria to compare the relgtive predictive
power of LP and IQ measures for Spanish-speaking students. ISubj\’ecta were
administered the Raven LP procedure, the Semantic Test of intelligence, the
WISC Performance Scale ing sPanish'/, and the WISC Vocabulary Subtest in
Spll_lill.l and English. Before and after participation in an electricity unit,
subjects took the electricity unit evaluation instrument. Posttrdning_
Raven LP scores significantly predicted performance on the minimally verbal
symbolic level of thé électricity instrument. 1IQ scores werse not positively

related to postteaching elgctric:lty scores. The LP procedure resulted in

increased loveia of performance on a reasoning task.
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AN EDUCATIONAL TEST OF LEARNING POTENTIAL ASSESSMENT .

WITH SPANISH-SPEAXING YOUTH 1

Milton Budoff, Iouise Corman, and Alex Gimon

Research Institute for Educational Problems \\\

; \ y
Budoff, Gimon, and Corman (1974) have set forth a rationale for an
alternative method to the IQ test for measuring intelligence of Spanish- .
speaking children, where this construct is defined as the abili\ty 'lquzf/ T
and profit from appropriate cxpérience. Learning potential (I-Pi ul?enmt
utilizes a three-stage procedure which includes pre-and posttraining \pdll.n-
istrations of a nonverbal problem solving task with training relevant to the

N\
tasks interpolated. The entire procedure may be group or individually'ad-

" ninistered. The strategy is based on the premige that low income and/or

ninority' group children differ in familiarity and experience with particular
tasks, have a negative expectancy of success while taking tests, and are less
effective in -pontaneouaﬂly developing strategies appropriate to solving the
often strange problems on a test. Training helps these children develop

a lme.of competence on the task by providing them with problem-relevant
ltr.togi;s in a context of positive support. |

@olti:ra:lni.nq scores are indicative of general abiiity to reason. The
pouttraininq score is hypothesized to-relate to stud;nts' perfotlunca on tasks
or curr:lmh which permit them to oparate in their areas’ of conceptual or
cogniein ltnngt:h, as opposed to areas of weakness, such as the vubal-ﬁ
dcncoptml domin prodicted by IQ scores. The purpose of thq present study

wu to telt: thil hypoehesis with Spanish-speaking children.

v .
1

P:uvio\u reuarch with IQ-defined EMRs (Budoff & Corman, in press)
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has shown that pretraining learning potential

scores were related to verbally-biased IQ scores and to gocial and demographic
fagtox:s uuociated with high academic risk. Posttraining scores were found
to be related to other pe;:fomance ability measures, e.g., WISC performance
IQ, but were not related to acaduﬂ.c,ris‘k factors. )
Similar findings have been cbtained with Spanish-speaking children.
Budof?, et al. '(;974) administered learning potential and IQ measures t;o 188
Spanish-speaking children in grades 1 to 6. The WISC administered in Sparish
ylelded low estimates of intellectual ability (mean performance 1) score =
8 + 15; vurb‘al IQ, 77 + 17), and depicted the stuients as slow learners or
mentally retarded. The pretraining learfiing potential score on Raven's
Mrogressive Matrices (1958) -was correiated significantly with the WIsc I0
soores and averaqed at the 25th percent:lle for the chronological aqa of thou

1

subjects. By contrast, the average posttraining score was at the G'Ith per- -

centile. ‘rhe correlation of posttraining scores with the wxsc vu.bal score

was not l:lgn:lf:lcant, while there continued to be a stronq relat:lcnlhip to
WISC parformance IQ. ' *
Budoff, et al. (1974) ‘used a standardized achievement test, the Inter-
American Test of General Abilities (IAGAS), as a criterion measure to cdlpl'!'e
the relative predictive power of IQ and LP scores. The IAGAS measures verbal,
non™srbal, and numerical achievement in Spanish and English. Pocttr'aininq ) ]

scores, as well as PIQ, were significantly related to noaverbal and numeric

‘achievement scores :l:i‘b_oth Spanish and English, while WISC verbal IQs

predicted only verbal achievement in the same language.” Hausman (1972) also -

reported a significant relationship between LP scores and achievement with




P
s'alpha of Mexican-American children. Interpretation of these findings,

. however, must take into account that any academic achievement criterion of
validity is inadequate for children who perform so poorly in Spanish and
English achievements. The mean achievement levsl'of the'unplq in the Budoff,
'ot. al (1974) study was below normative expectation in Spanish and thn:h/. To
compare ‘the A::iative power of IQ and LP measurement, the criterion should permit
children to displaf their reasoning ca.pabilii:y in situations not adx;enoly
affected by poor.scholastic attainments.

o The present study employ.g this kind 3! .criterion. Budoff, Megkin, and
Harrison (1971) developed a model by which to test the relati\ve 1;onr of I0 and
1P assessment with IQ-defined educ;ble mental retardates on educationally

“relevant curriculum units. They reasoned that IQ-defined educable mental

|~ 7 retardates who profited markedly from the learning potential training would

also learn when the cur-riculun permitted maximal reliance on their.nonverbal

. reasoning ability and a minimal demand on their poor verbal-expressive compe-~

tence. ' To test the edycational significanca of leuininq potential scores with

aducable negtally retarded and average-IQ, low income students, the students

were taught concepts of electricity by manipulating flashlight bhatteries, bulbs,

and 'oopp‘er wires. The investigators formulated an evaluation instrument that

required a ninimall;; verbal response (pointing or one word answers) in a

!‘., multiple choice format and determined the students' acquisition of krowledge

in a pre-to-postteaching design. The students were also asked to give reasons
for their choices for a ét.bsample of items. The investigators hypothesized
that these students' abilitf to provide reasons for their choic, would be less
adsquate thaen their empirical understanding c;f the problems.

Results of the Budoff, et al. (1971) study indicated that high able EMR

N .
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students, by the learning potential criterion, learnéd more from the elec-

7t.:ricity unit than students who had not improved their LP scores following
training on the leam'inq potential procedure. Performance on the electricity
evaluation instrument differentiated between the special and regular class
students prior to teaching. Following teaching, special and reqular class
ch:lldr‘on could be differentiated only on the basis of their learning potential
status, not their class placement. However, special class students were sig-
nificantly p&orer than their regular class agemates in explaining the: reasons
for their correct minimally verbal responses. This diffefen_ce. in performance
was consonant with the low IQ scores of special class students.

The presex;t study employs the same model to test the educational signifi-
cance of ha;ninq potential assessment with Spanish-speaking students. The
electricity unit ;vas tfanslated and tauwght in Spanish and the evalation test
vas administered in Spanish prior to and following the course. This -instrlment
allowed comparisons at two levels of abstraction within a minimally and maxi-
mally verbal mode of response. The minimally verbal sections of th§ test re-
quired responses to ect;:al electrical setups mounted on pegboards (concrete
level) and to electrical problemsg pre;sented as two-dimensional drawings
(representational or symbolic level).. In the vez‘bal sections of the test the
students were asked to gxplain in spanish the reasons for thei:,: choices to a
subset of pegboard items. ﬁasponees were scored for verbal-descriptive and
verbal-conceptual competence.

This study hypothesized that postteaching scorels on the ﬂni@lly varbal
section of the electricity test would be predicted by'_ posttraining lea

potential scores but not by IQ scores. Verbal explanation scores on the

electricity instrument following teaching were expected to be more hithy



related to scores on a language-related training-based measure than to WISC
vocabulary scores. ' .
| Method
Subjects
Dat;a were collected in a transitional bilingual school in an urban com- N
munity in New England from March, 1972, to May, 1973. Fifty-four Spanish-speaking
studants .in classes equivalent to second throu:;h sixth grades were administered

AN

the WISC IQ test, the Semantic Test of Intelligance, and Raven's Progressive

Matrices learning potential assessment in Spanisn. After these tests had been

given, students participated in the electricity classes as part of their general

science requirement. The age range of this group was} 6~7 to 13~8 years, with

AR

(. \a:lean age of 9-10 ( £1-9) years. The sample consisted of 32 boys and 22 girls.

The mean WISC _full scale IQ in Spanish (86 + 18) indicated t);at miny woul \

be psychometrically classified as "slow learners" or "educable/ mentally retarded.” '

The students came from low :ncome homes, with the majority of the families re-

ceiv:h;q pubiic assistance payments. . ' ‘ '/
Spanish bilingual classes had been in existance for three years in this

coomunity. Most of the older students had English language instruction in the

earlier grades. The younger children (second and éhird grades) had been in

Spmich langquage classes from the start of formal sd‘xogling and were learning'

English as a second la.nqqage. ‘ - "p

Instruments \r

1. learmning Potential assessment. Raven Progressive Matrices, Sets A, .

AB, B (1956) were group administered in Spanish prior to and following the qr’aup
L
administered training procedure offered in one 45-minute sessich. The training

procedure explained and demonstrated principles appropriate to pattern completion,

/
/

/
o | g /




6

14

orientation of complex elements in a de_a:lgn, and dowble clasgification p@lm,

vhich are the most readily identifisbie problem types in these problem sets.

Corman and Budoff (in press) have confirmed that these problems are distinct

types. A ;rﬁntnq booklet which contained nontest problems dealing with these

types was ediltrihm:ed to each child. The trainer presented the pz.oblenn on2X2

slides from a Kodak Carousel projector on a blackhoard. The students were re-

quired to draw in the missing element for the design before they looked at the

. six choices Pros.ented on the lower h;lf of the‘ pagée. This procedure was partic-

ularly useful in helping these children understand the double classification

problems. ’Duri.nq development of the ﬁmcedure, it was found that children could

easily derive one attribute at a time, but often did not hold/t;he first attri- !,

hqt_c\in mind while ‘they derived the se‘cmd relevant attribut;;. The child's '

understanding was facilitated by having him d;.'m the relevant attributes, one

at :E time, aa-he dzr:lved them. This procedure helped concretize the slements

of the solution process so that many children, after this type of practioce,

could do the double classification problems mentally with very little trouble. ]
The requirements of each problem type were presented in uaniqgful designs

initial.ly, e.g., an American flag with a j?:lece missing, and then a \qcmtr:lc

form to attune the child to the basic format of the Matrices test problems.

tndividuﬁ children were called to \:lndicatle the correct choice, and to give

" reasons for their choice. A slide with the answer included allowad them to

compare their cho‘:lce and to correct it, if necessary. A manual in Sém:lch

translation with the instructions and procedures is available (Gimon, Budoff,

& Corman, 1974).

2. 'The Semantic Test of ] Intalligen.co (STI) was grqup administered to all

students with the standardized procedures developed by Rulon and Schweiker (1953).




03

Any necessary ‘i.nstruc;'tions were given in Spanish. The STI is a 1angupgefr.1ated
measure which uses geometric ymbc.:ls Fo represent a p:!.ctgred object or action

as m\an\alogue to reading words in. a sentence. It is administered as a timed
test and ét;;léistl of 217 items, including 109 items with one symbbl, 49 with

two symbols, 36 with three symbols, and 23 with four symbols. The symbols for
each noun and verb are introduced as single \synbols, and defined by accompanying
picturn‘ in a multiple choice format on tuition pages which are not scored.
Tuition pages are used to introduce 2-, 3-, and 4-symbol "sentences."” Instn!c\-:
tions are pantomimed. The symbols and tf;he pictures which define their meaning ‘»

are prasented on each double page s6 that memory for the meaning of the Qymbol‘

EE

is not a factor influencing performance.
The STI was originally developed as a measure of military traimability
with illiterate recruits who‘ had failed the literacy requirement for entry into
the Marine Corps. Validity of this test as a language-related measure has been
Schweiker's (1953)
evidenced by Rulon and /£inding that recruits who did well on the STI also
successfully completed a literacy course to meet the eligibility requirements

of the Marine Corps: Proficiency on this training~based linguage-related task,

more than WISC vocabulary scores 'was hypothesized to relate to the child's verbal

competence in explainina the reasons for his  empirical understanding of

eloctricity. o %

(

3. WISC IQ. The students were individually tested on the WISC performance

‘subtests in Spanish and the WISC vocabulary subtest in Spanish and English,

Puerto Rican version (1954) and scores were prorated to provide an estimate of

i
verbal IQ.

Electricity Utnit ‘

All students participated in the electricf\t:y course as adapted by Budoff,

™~

-




and Meskin, 1970/'1‘!\3.5 unit teaches simple concep"s of electricity by having ]

the child experiment with his own equ:.pment (flashlight batteries, bnlbs, and
various types cf wire) and draw conclusions based on the results of his obaervaI-
tions of these experiments. The unit employed earlier was translated and taught
in spanish. A1l workbook materials were in Spanish. The classes consisted of 10 \

to 12 st\{dents, grouped by grade level, and were conducted during two 45-minute

" sessions a week for a seven-week period. Electricity classes were organized

following complet.on of the IQ and LP testing:

Children learned what a\simple circuit is and what requirements'are necessary
for making a bulb light. 'Ihe\y studied f.;_he results of varying an\o\mts.of voltVage,
and amperage in an elementary way Sy making and observing (different circuits
with bulbs an/B batteries arran%ed in’ §e§ie§ or in paralilel cir‘cqits. They noted
the effects of resistance in wii’es of different materi' s, lengths, and thick-

T
nesses, and in different kinds of bulbs. Conductors any insulators, both solid

\
and liquid, were\ Vobserved. I.essons in diagramming witl'q electrical symbols were -
includead in'the unit. Language was kept simple--the children learned few formal
electrical terims, and formal explanations of concepts ﬁiuch as electr:!.cal resist-
ance were minimized. No attempt was made to offer a cflﬁmprehensi’ve theor; of
eihctricity. A description of the course larul Xhe teacfller's manual and student's
workbook are presented in Budoff and Meskin (1970).

Blectricity Evaluation Instnment

Before and after participation in ﬂ\\e electricity unit, all students were
given an instrument developed to evaluate\their understanding of electricity
(Budoff & Meskin, 1970). The test was desxgned to permit responses at a concrete

: \
and sbstract level in minimally and maximally verbal response modes. The concrete

level of the minimally verbal section of the|test consisted of actual elactrical




] »

setups mounted on masonite peqboardQ. This presentation of materials, made
' . ‘ f
familiar by the course, increased the child's opportunity to demonstrate em-

pirically his comprehension of the concepts of électr:lc:l‘ty. The synbolic-ﬁlem
v : / —

of the n.in:l.mally verbal section preseﬁted problems as diagrams which locked like
the setuéa (realistic), and as schematic diagrams, to test tixe ch:lld'sv abi_litya

to ag'p;y’ his acquired knowledge in more abst;act preséntations. The symbols
preaét;féd in the schematic diagrams we:;e\ learned in the course and were explained
in the) test booklet. The pegboards section was administered inqi;:l.dually,\ a \
the diagrams sectio\n in ;roups. ) | _\ -

The verbal secl:ion of. ‘the test required zabjects to explain their answers
to 16 selected quest:loﬁ on the pegboard spci::lon. These answers permitted an
evaluation of t.he subject’'s ability to varbal:lze h:.s behaviorally demonstrated
understanding. Answers were scored for two levels of response: the verbal
descriptive level, which represented the child's ;bility to desc.rib; tho. salient
&}xa.racferistics'_of the circuit, and th; verb:l conceptt;al level, which indicated
the ;tudent's causal understanding of why.a particular bulb would or would not

light.
| \ \
Four scores were obtained for each student on both the pre- and postteaching

test: one for each level of respmse‘\with:ln the minimally and maximally wrbd—\
response modes. Scores on the pegboards (concre\te ievel) and diagrams (symbolic
lgv‘el) were number correct. The total score possible dn the pegboards was 60

and on the diagrams was 62. EQ of the 16 ‘verbal explanations was scored on

a A-point scale so that the total possible score for each verbal level was 64.

Results 0 .
The means and standard deviations for the WISC PIQs were in the average

range (93.2 % 16). The prorated means for thg__g;.s‘c verbal IQ was 81.5 (& 21)
, . . P

-
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X and 50.6 (X18), for the Spanish and English administrations, respectively. The
, 1 L. -

mean Semantic Test of Intelligence score was 155.2 ($41.9). The Raven scores

increased with training, from 21.2 (% 7.6) to 25.1 (&'7.1)

The pre- and r.ostest means for eler*- -’ “- tegt scores presented in Table 1

* - : 2

\' indicate the students’ 'did know more abc > application of the principles of .

electricity afte: the co;u:se.‘

v

\ - Ingert Table 1 about here

\

i
-]

. Predictors of Poétteaching Performance on Electricity Instrument

RS
%

" Four stepwise multiple regression analyses on posttead;inq scores ?n\;he )
. I

electricity instrument were performed to 'test the relative predictive pbwer of

Learning Potential and IQ scores on each level 'of response. The independent

i

variables were postt;aining Raven . Bcore, pretest score on the electricity
measure, wiéc Performanqe IQ, WISC Spanish %\Ipcabulary, WISC English Vocabu.].n}y.
SQm_m't\:ic Test of Intelliq\ence score, age, an& sex. These ‘four regronioﬁ

'fndysu were repeated wi.thei':retraining Raven ! scores substituted for post-

training Raven scores“to comi:are the predictive power of these Lwo scores on

the criterion variables. In ali regréssion analyees; the order of entry of

independent varjables into the equations was determined by the amount of variance

accounted for by- each variable. s
Po:ttrai':inq scores on the leaminq potential procedure signi!icanely p:o-

-

dicted postteaching diaq%@cores, the min:l.mally verbal test of lyﬂ:ouc '

electrical knowledge (See Tablo\”\ B} contrast, the students' scores on three \

IQ msms, i._e.“,_ gretrain:lng Raven, sc Pezg\o\mance IQ and WISC Spanish

vocabulary scores did not significantl péedict m postteaching :




Means-and Standard Deviations on Electricity Measures

TABLE 1

Pretest

‘ ) Posttest
" A T = I
Hy l(:l.lnin/nll/.; verbal mode
Pegboards (concrete) 30.98 7.02 49.56 3.09
" Diagrams (symbolic) | 17.74 6.28 44.93 ],22
Verbal mode
Doscrxpﬁivu reasoning 15.67 5.53 40.17 5.92
Conceptual reasoning 8.65 4.09 28.48 7.18
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electricity scores. This finding ;upponed the hybothez;is: afte;: ) A o traininé

had provided the experiential knowledge and skills which these jow income ,
linguilticaliy diff/e‘rent students lacked, posttraining LP scores were better
predictors of succdgs on the curriculum unit than IQ sc-c;res. ‘ )

Insert Table 2 about here -

-
,\ ,

The Semantic Test of Intelligence score which was hypothesized to relate )
to the verbal explanation scores, significantly predicted postteaching scores
only on the pegboard section (the minimally verbal concrate mearsure) ’ and did _ e
. not relate to either verbal score. The sign of the beta weight foz: /ST& -4in thia
equation was negative. It is likely ﬁaat the STI functioned aaa suppressor
'variaggloa it was highly pOIitively"éatrelated with WISC performance.IQ but
correlated zero with the posttest pegboard score.

English WISC vocabulary score was significantly and negatively related to : \
verbal conceptual reasoning. That is, the lower the facility the students had™~ |
in English vocabulary, the higher their conceptual reasoning in Spanish, as
indicated by their ability to provide reasons for their empirical ‘understanding .
of a problem. ’ ‘”_’“?‘/J

Sex was not a significant predictor of -any of the four criterion measures. -
Age was a negative predictor of minimally verbal symbolic, verbal ddscriptive,
and verbal conceptual scores.'~ Younger students scored higher on these measures

than oldoz; students. . g

1

Improvement Following Electricity Instruction )

4

To determine chanée in performance following participation in the electricity ’

unit, scores on the two modes of response (minimally and maximally verbal) were

submitted to separate rel;eatad bmeuures analyses of variance. In each analysis, - ‘




- : : - TABLE 2 ' \

T-Tests of Independent Variables in Multiple Regressions on Postteaching Elect

e ——— e R - e

e —

pr gty

S Dependent variables

S —

Minimally verbal mode , : Ver

-

Pegboards (concrete) Diagrams (symbolic) Descriptive reasoniﬁn

Indepehdent’variablés Beta weight t-value Beta waight t-value Beta weight t-valu

E;ecvtriciﬂ‘:y pretest .463 3.17** ;348 | 2.65* .244 1.69
%, Mge n ’ -.254 -1.66 . .446 -3.47%* ~.437 <2.721
E_AW_ Posttraining Raven p .052 0.36 .391 2.93%e .138 0.84/
° WIsc performance I 354 1.77 -.025 -0.14 ~.025 -0.11
E WISC Span. vocab. .264  1.48 -.038 -0.23 .104 0.54
i WISC English vocab. -.064 -0.46 .016 0.12 .051 0.32
N ) !
. s ‘ ' -.082 -0.56 .047 0.35 .045 -0.57
| sTI -.329 ° -2.03% 045 0.27 -.145 -0.77
i 2 .377 “ 462 190 |
_E (af = 3/45) 3.40%* 4.83%#2" 1.32 144
i
*p <.05 /
*#*p <.01 ’

**%p <.001




TABLE 2

Independent Variables in Multiple Regressions on Postteaching Electricity Scores

Dependent variables

Minimally verbal mode

Verbal mode

Pegboards (concrete) Diagrams (symbolic)

Descriptive reasoning

Conceptual reasoning

Beta weight t-value Beta weight t-value

Beta weight t-value = Beta weight "t-value

- :
.463 3.17%e .348 2.65*% .244 1.69 .086 0.69

-.254 -1.66 .446 —3.47#+ -.437 —2.72%% -.574 ~4.20%a#
.052 0.36 .391 2.93%% .138 0.84 .238 1.67
.354 1.77 -.025 -0.14 -.025  -0.11 -.001 -0.00
.264 1.48 -.038 -0.23 " .104 0.51 -.107 -0.60
-.064 -0.46 .016 0.12 .051 0.32 -.299 -2.16%

-.082 .  -0.56 .047 0.35 .045 0.57 -.075 0.52
-.329 -2.03* .045 0.27 -.145 -0.77 089 0.30

.190 .386

.377 .462

4.83%%e
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s tiu betw'een-.subjects factor was Sex, ‘a/nd t.he two within-gubjects factors were
h;t Session’ (pr;— and pc;stteachinq) "and Test level (i.e., concrete and symbolic
for the linfmglly \;etbal’mode ‘.and descriptive and conceptual for the verbal mode).
'me.res.ult; of these analyses are presented in Tables 3 and 4 for each
' response mode. "l‘he sii;nifican’ main effect for Test Session in both analyses
showed h:l.ghly significant gains from pre- to posttest for both modes of response
\(r ~ 682.16, df - 1/53, p €.001 for the minimally verbal mode; £ = 514.21, df =
1/52, p <.091) for'—th; verbal mode). Significarnt differenees in levels of response
\ comgetence within eaq::h mode were also obtained: across test sessions scores on
\gne concrete level were higher than on the symbolic level, and descriptive scores

wexe higher t.han conoeptual scores (Table 1). The effects of Sex and interactions
/

:lnvolv:l.nq Sex were not siqnificant in either analysis.

: ' ? Insert Tables. .3 agd 4 about here

-

Significant Test Session X Test Level interactions were cbtained for both
modes. Lindquist's (1956) test of critical diffsrex'was between means on the
two minimally verbal levels showed that, while pretest scores on the concrete

) lovc.l were higher than on the sylrbolic" level, scores on the two levels did not
differ markedly after teaching. 'me.means in Table 1 indicate that, following
tead\inq, lcores on the pegboards approached a cei].:l.nq and showed little vari-

lb:lli.ty. This finding indicated mastery of the concrete mode by most students

after participation in the electricity course. A more marked increase in compe- -
tence was evident on the symbolic mode. These results confirmed earlier

findings of Budoff, et: al., (1971) which indicated a generalization of

effect from the concrete quboard format to the schematic dlagrams and a

significant consistency of response from one format to the other following tesach-

ing. . ' ’j 8

. e .‘;
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; TABLE 3
i | .
Repeated Measures ANOVA on Minimally Verbal Electricity Scores

\ = — T
| - <7 88 4 WS .4
.Y — L
] Sex ! 28.45 1 \28.45 0.46
Unit 3233.88 52 62.19 -
Tast Level (concrete vs symbolic) 4343.48 1 4343,3}3 91.37*
{;gex X Test Level 55.61 1 5§5.61 \ 1.17
Test Level X Unit 2471.92 52 47.54 -—-
Test Session {pre-post) 27013.54 1 27013.54 682.16* -
Sex X Test Session 21.78 1 21.78 /0.55
Test Session X Unit 2059.19. 52 39.60 _—
Test Leve;/x Test Session _ 1057.34 1 1057.34 63.89*
Sex X Tes£ Level X Test Session 59.19 1 59:19 3.58.
Test Level X Test Session X Unit 860,52 52 16.55 ;:-
'1‘6(::&1’ | 41204.88 215 191.65
o . )
) iﬁ
*p <.001




TABLE 4

~

Repeated Measures ANOVA on Verbal Electricity Scores

S— ——————————————
s o 0w 0 F

Sex . 7.06 1l 7.06 0.14
Unit 2650.48 52 50.97 —
Test Level (desériptive vs concep- 4466.03 1  4466.03  199.89*
SQx X Test Level tual) 14.48 1l '14.48 0.65
*est Level X Unit 1161.84 52 22.34 ~—
Test Session (pre-post) 25661.91 1 25661.91 514.21*
Sex X Test Session 0.42 1l 0.42 0.01
Test Session X Unit 2595.08 52 49.90 ———
Test Level X Test Session 304.44 1 304.44  24.15*
Sex X Test Level X Test Session 10.44- 1 10.44 0.83
Test Levéel X Test Session X Unit 655.56 52 12.61 ——
Total ' 37527.73 215  174.55

.

*p <.001
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Testing the differences between the means for the two ve?:bal levels showed
that the students wer.e more competent in describing the characteristics of the
circuits than they were in providing causal explanations for the electrical
phenomena. Both the mean pre- and postteg\ching scores on description were
higher than the corresponding means on conceptual expression. The significant
Test se:éion X Test Level ihteract?m indicated that the mean increase from pre-
'to posttest was greater on descriptive than on conceptual reascning (Table 1);
howgve/r, the fact that !:llte students' .ability to verbalize reasons for their
cholces at both levels increased markedly indicated that they had little diffi-
Cus., at either level of performance in their native lanq\.mge.

| . Discussicm. : .

Optimizing .f:he manner in whi.ch meagures of general ability to profit from
experience, ii;;, intelligence, are administered, shows promise of providing a
less biased indicator of general ability among Spanish-speaking students than
that given by the traditional intelligence tests. The Spanish version of the _
WISC IQ test, given in the traditional, aia;glo administration format, revealed
the usual finding that many of these students perform in the dull normal range.
This £1nd1ng was particularly evident for thei..tf v}etbal IQ even when administered
in Spanish. Clearly these students are not competent when their spontanecus
productions on schqol-é:ri.ented language or problem-solving tasks are uud.\u
the basis for estimates of intelligence. But these estimates reflect the differ-
ence in their language, as well as the dif.‘:icult:les low income students, regard-
less of linqﬁltic or cultural backgromd‘ evidence when confrcntea with the
liddlco Class :tyle of xeasoning problems in tests, and presumably, in school.

By eonttfnt, the learning potential procedure which shows these low income

Spanish-speaking students how to perform more effectively on a r’ﬁming task
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in a competence-inducing context, results in higher levels of performance on

the reasoning task and predicts their ability to profit from the electricity
curriculum. This finding provides additional direct edﬁcaticnal validity for

the efficacy of a training based asses\sment as embodied in the learning potential
procedure. Budoff, et al., (1974) demonstrated that posttraining LP |
scores, as well as WISC Perfo:;mance IQ scores presented in Spanish and English,

did correlate with nonverbal and numeric achievement test scores. Verbal b (o]

\

i
predicced only verbal achievement in the same language. Achievement measures, i
however, tend to reflect the poor scholastic attainment of these students and
are poor evidence of potential ability to learn under more suit:ab;ie circmtang/es.
.The electricity unit, like the LP procedure, permitted ti.hese students to displi/ly
their reasoning capability in situations not adversely affected by their pr:loii
podr aé:‘ievemsnts in school. After patticip;tion in the unit, students demon-~
strated marked improvement in both ﬁinimally verbal and verbal modes of response.

Validity of the LP prm;edure was indicated by the finding that posttrain:‘l.ng
LP scores were significantly‘related tc; performance on the minimally verhalf
sysbolic level of the electricity evaluation instrument, whereas I\Q séfes were\
not positively related to any electricity scores attained following participation
in the glectriciq unit, partially confimir;g the hypothesis. The £1nd:§"ng that
posttraining LP scores did not significantly predict postteaching scor# on the
concrete level of thewej‘,riectricity' instrument reflects the ceiling and/,v’/iw vari- | -

' /

ability of students on that section of the test. That is, after instruction,

$IN
. ) -

most studenté dam.\strated mastery on the concrete level.
The expectation that postteaching verbal scores on the electricity instrument
‘would be /uhted to scores on the Semantic Test of Intelligence, a language-related

training'-bmd measure was not borne out by the results of this ltudy. Students -

o2

Y/
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above the third grade level attained a qellinq on the test. While this test may
possess validity with illiterate adults (Rulon & Schweiker, 1953) its usefulness
with children spanning a broad aée range would appear limited.
The finding that uyoxmger children attained higher postteaching scores on

| thm ®f the four electricity measures is inconsistent with results of many
studies, and may be attributed to the fact that all materials, d:l‘scussim, and
test administrations were conduc::ed in Spanish. The older students in this
sample had spe;zt t.heir’primary grades in English-speaking classrooms. Also,
they ranged in age to 15 ye.ars but were still attending a grade schqol. They
way have been "tumed off" to new learning situations ,‘ however stimulating. The
younger students had been taught mainly in their native language since they '
started school. Their ability to express in Spanish an adequate verbal explana- |
tion for their nmvérbal choice may reflect greater comfort and adequacy in their
native l;nguage. This reason may a}lso explain the negative relationship between
English vocabulary scores and conceptual reasonig}g in spanish; i.e., that re- |
lationship is probably stronger for the younger students.

| Scores of this sample on a traditional IQ test indicated that these stu&ants'
aptitude for academic tasks was low and that low school achievement could be
- expacted. From thgse score‘s the inference is commonly made that they are less
intelligent, i.e., t:hey: car?not perform more adequately. One major response —to
this clearly discriminatory judgment has been to restandardize the traditional IQ

and achievement tests so they will normatively reflect the scores of low income

and/ox bilingual students (Mercer, 1972; Diana v. State Board of Education, 1970).

! - .
But lowering the norms will only lower the expected lgvel of performance, which
will be reflected in a lower level of educational stimulation and challenges

accorded these children. The result will be a de facto cutcomes that they are 4
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less able because their educational attainments are low. . lowering the raw ‘
score norms will reduce the incidence of mislabeling as mentally retarded, but
will fail to close the gap between the child's acquired competencies and the
deficiencies perceived by the school, and by extension, the society (Meyers,
1973). .- |

A training-based assessment shows promise of providing a culture fair
assessment of ability to profit from'experienoa and meeting these objections.
The criterion of adequate performance is maintajned because the posttraining
scores are evaluated in the context of thg child's normative aée group for the
general populai:ion. But the recognition that low income and/or non-English-
speaking children suffer considerable handicaps in responding to the test prob-
lems has resulted in a significant reorientation in the testing procedures.
Training, i.e., helping the students to perform more effectively on the reason-
ing problems, enables the capable student to reorient his problem-solving abilities
to the demands of middle class biased procedures. Further, embedding the test AN
within this competence-enhidncing learning situation helps the child who expacts
to fall cope with the anxiety generated by the test situationm. )

The educational implications of /these findings should be clear. Many of

these children are intellectually tent but the conditions must be structured -

for them in light of their prior 7éqnitive history, and their present functioning

" styles. Eapecially for dlI]Tdréh_/Cﬂo are marginally adequate achievers in classes

conducted in a language and a culture foreign to them, curricula must be pre-

-~ sented in the modalities that will tap these children's learning strengths. These

- ,/ ‘ .
curricula would tend to mitigate the fallure set that low achievers tend to
develop by enhancing their sense of competence in school. Manipulative, experi-

ential learning units are often dismissed as irrelevant to the needs of problem

\
[y

Y]
<‘:4
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learners because they do not fjost.er improved literacy. However, they do engage
‘these children in constructive learning. Thig provides a set of ~ommon experi-
ences within a classroom that can be utilized for active language exchanges and
for experienced-based reading materials. Talking about wha.t they are learning
by their own actiVQ efforts prov_ides a hasi’q for communications that should
onl,uneq khese' lower claAs;si_;t\izdents' ‘ability to use language' as an ingtrument of
analysis and synthesis in problem solving. It is this relative failure that
characterizes the major source of the verbal deficits among lower class students,
vhen contrasted with children from middle class homes (Br;mer, 1971).

This ;ducational strategy .s premised on the fact that their teachers will
regard them as more able, and that they will st_ructure programs approp:.:iate to
'more adequate learners. The particular contribution of th; traininq-tga;\ed asgess-

ment score, LP, in contrast to the low IQs, is the demonstration that these

students are often more intellectually competent than is generally assumed.

o=
4

T‘ "u
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