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ESTIM ACION DE LA GRAVEDAD DE FALTAS Y DELITOS E 
INFLUENCIA SU8JETIVA EN LOS JUECES DE LOS 

ANTECENDENTES CRIMINALES

Alfredro O. López Alonso

Centra Interdi se ¡plí nano de Investigaciones en Psicología Matemática y 
Experimental. Buenos Aires, Argentina

Dos escalas destinadas a medir la gravedad de delitos futran administradas a una muestra de 200 
jueces. Se advirtió que el grado de influencia del antecedente responde a la magnitud del efecto de 
contraste que je produce al confrontar cada delito con un antecedente. Los valores de gravedad 
acumulada revelaron que el orden en que son cometidos los delitos afecta la objetividad de los jueces.

Tuto scales were used in order to measure t/ie perceived seriousness o f  various types o f  crimes. 
Judgemrnts were made by 200 subjeets. The effect o f an antecendent event or crime was related to the 
magnitude o f iht contrast producid by comparing it with a subsequent crime. The order in which 
crimes are commilted had an effect on the cummulative perceived seriousness.

Sobre la base de una lisia de once acciones delictivas extraídas de Sellin & W olfgang 
(1964) y empicadas por H. Donnel!y (1967) en medición de variables psicológicas, se 
han construido dos escalas. Ellas responden a los objetivos prim ordiales seguidos por 
Rimoldi y López Alonso (1972) en el estudio de relaciones entre juicios simples y 
condicionados.

La prim era de las escalas está destinada a  estim ar juicios simples, pues en ella se 
solicita a los sujetos (jueces) que evalúen la gravedad de un único acto delictivo 
cometido por una persona (‘‘el ofensor” ). N ose d a  n inguna o tra  referencia sobre el au tor 
del hecho, de modo que los jueces juzguen sólo el hecho en si obviando toda otra 
información al respecto.

La segunda escala está construida con los mismos actos delictivos pero está destinada 
a estimar juicios condicionados, pues en ella se pide a  los jueces que juzguen un estím ulo 
frente a una determ inada condición. C ada uno de sus ítems presenta dos actos 
delictivos, uno presentado como "delito  ac tua l” , éste es el últim o delito com etido por el 
ofensor y constituye el estímulo a  ser juzgado; el otro, es presentado como un 
antecedente perteneciente al pasado judicial del ofensor y constituye la condición. Sólo 
el delito actual es el que debe ser juzgado, pero al hacerlo debe tenerse en cuenta el 
antecedente. Se indica especialmente a los jueces que el antecedente es un  delito que no 
deben juzgar pues el ofensor ya ha cum plido la pena que le corresponde ante la ley.

El objetivo de la prim er escala es juzgar un hecho delictivo in abstracto o per se, 
exento de toda circunstancia. El objetivo de la segunda escala, es ju zg a r los mismos 
delitos bajo la impresión dejada por un  antecedente. De este modo, se tra ta  de averiguar 
si los antecedentes judiciales cumplidos ante la ley, influyen de alguna m anera y en qué 
medida sobre la gravedad de los delitos que los reincidentes com etan a-posteriori. Ello se 
estimará en base a  los siguientes supuestos:

3
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4 I.OPEZ ALONSO

a) Las estimaciones de los jueces se expresan cuantitativam ente por el método de 
intervalos sucesivos, y a partir de las mismas se obtienen los siguientes estadísticos en 
términos generales: Mj ó M* son las medias de los juicios simples (primera escala) 
otorgados a los hechos delictivos j  6 k dados como evento« simples. M ; /i representa a la 
m edia del ju icio  condicionado dado al delito actual j frente al antecedente k.

Siendo M |,i la m edia de cualquier juicio condicionado, M¡/. represéntala media 
de todos aquellos ju  icios condic ionados dados al mismo estím ulo j. El punto a la derecha 
de la barra en el subíndice j / . indica que la condición varía. C ada conjunto de valares 
Myy que se define por tener el mismo estímulo, se designa familia de estímulo constante. 
De m anera similar, si reunimos a los juicios condicionados que tienen la misma 
condición le, en los cuales varía el estímulo, formamos una familia de condición 
constante, cuya m edia se representa por M /i.

b) La independencia del juicio dado el estímulo j  respecto al antecedente k, se 
expresa

M¡/* = M j

es decir, si la estimación del juicio condicionado de j  no difiere significativamente de su 
ju icio  como estim ulo simple, es independiente de la condición. Por el contrario, será 
dependiente si la diferencia es significativa. Si ello es así, puden  darse entonces dos 
posibilidades: que Myi> sea m enor que M(, en cuyo caso la condición tiene el efecto de 
dism inuir el juicio del estím ulo j  (efecto de contraste negativo). La o tra posibilidad es 
que Mj/k sea m ayor que M j. en cuyo caso la condición tiene el efecto de aum entar el 
ju icio  de j , lo cual constituye un efecto de  contraste positivo.

c) D ado que todas las estimaciones de los jueces en am bas escalas constituyen grados 
de gravedad asignados a distintos delitos en diferentes alternativas interesa distinguir: 
Gravedad intrúueca: es la gravedad otorgada a todo delito juzgado  per se o gravedad de 
cada ju icio  simple. Su valor está dado por Mj ó M t. Gravedad condicionada: es la gravedad 
otorgada a todo delito cuando es juzgado  teniendo en cuenta uno o más antecedentes 
judiciales del autor. Su valor está dado por M j/i o por alternativam ente. Gravedad 
acumulativa: es el m onto de gravedad que acum ula una persona a lo largo de su vida, 
sum ando a  la gravedad intrínseca de su prim er delito la gravedad condicionada de sus 
delitos posteriores teniendo siem pre en cuenta sus antecedentes. Su valor está represen­
tado  por la suma gravedad intrínseca del antecedente prim ero (M k) más la gravedad 
condicionada de su segundo delito j  juzgado sobre la base del antecedente (M, ). La 
sum a seriada (M k + M y i + M,-jk + . . .} puede correlacionarse definidam ente con el 
monto de tiem po de condenas sum adas por el reincidente correspondiente al orden k, j,

pero interesa saber tam bién si las variaciones en el orden (por ejemplo s, k, j , . . . )  
de un mismo conjunto de delitos, determ ina diferencias entre las gravedades 
acum ulativas correspondientes a cada una de las diferentes secuencias, como asimismo 
entre los montos de condenas correlativos. La com paración entre los valores de 
gravedades acum ulativas perm ite preestablecer las siguientes posibilidades:

Si am bos delito» son m utuam ente independientes, entonces debe cumplirse que (Mk 
+ (M j + Mk/j) = (M j + M k). O  bien puede ocurrir que sean interdependientes y
que ejerzan ellos un  efecto de contraste similar, en este caso tendremos que (Mk + M i )  = 
'M¡ + Mk _) 4 + Mky- Pero si tenemos por ejemplo que (Mk + M¡,k) es mayor que
vM j + Mk/,) esta desigualdad nos indica que el antecedente k ejerce un efecto de 
contraste positivo mucho más acentuado sobre la gravedad de j , que el efecto que puede 
tener j  como antecedente sobre el delito actual k. Si la  relación anterior se cumple, 
confirma nuestra hipótesis de que un delito determ inado puede tener un peso 
significativamente distinto cuando se lo juzga en un delincuente prim arioque cuando se 
lo tom a en cuenta como antecedente en un reincidente, y que el antecedente puede
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representar un fact o psicológico muy especial en lo que respecta a juicios de gravedad de 
oíros delitos. U n aspecto muy im portante, es que la desigualdad dada antes puede 
determ inar tam bién la desigualdad en la condena total que han  de cum plir dos 
re inciden tes en los mismos delitos cometidos en distinto o rden ,'ya  que los juicios de 
gravedad no dependerían del contenido intrínseco de cada delito, sino del significado 
criminológico del orden en que fueron cometidos- C ada vez que ta l tipo de desigualdad 
se cumple, tendremos a dos reincidentes que habiendo cometido los mismos delitos, 
cumplen condenas distintas. Si dicho factor psicológico prevalece en el juicio hum ano 
aun a través de la objetividad de los jueces, cabe preguntarle a  la ju risprudencia sobre 
los valores de justicia que se verían afectados por el mismo.

£1 único factor que da  cuenta de la diferencia d ada  arriba es el orden en que se han 
cometido los delitos, por lo tanto  la diferencia (Mk + M |/v) — (M j:+ Mk/¡)estima un 
tjttío di orden. La suma (M ¡ * M ./i) representa el prom edio de  gravedad acum ulativa 
correspondiente a la familia d e ju  icios de  condición constante k; es decir, el prom edio de 
iodos los diferentes delitos que registran el mismo antecedente. El térm ino dado arriba  
se empleará para  com parar el efecto de varia r el antecedente den tro  de un mismo 
conjunto de delitos actuales.

La diferencia existente entre distintos términos M ./i tom ados de a  dos b rindará  una 
estimación del efecto de orden provocado por poner al antecedente le en prim er lugar 
respecto a los demás delitos. Se sobreentiende, que k varia para  cada familia de 
condición constante.

Método'

Ambas escalas han sido sum inistradas una a  continuación de la o tra a una m uestra 
independiente de doscientos jueces, todos ellos personas adultas, de distinto sexo, edad, 
nivel de instrucción y profesión; algunos de ellos abogados o estudiantes de abogacía.

La prim era de las escalas, de juicios simples, presentaba los siguientes items, cada 
uno de ellos transcrito sobre una tarjeta de cartu lina blanca de 8 x 12 cm:

l\)° de Código Item

6 “ El ofensor transita por la vía pública en estado de ebriedad” .
26 “ El ofensor hace un intento de  suicidio”

5 “ Al ofensor se lo encuentra disparando con un rifle para  et cual no
cuenta con permiso especial”

19 “ El ofensor se niega a pagar el alquiler del departam ento”
30 “ El ofensor destruye un  libro perteneciente a  una biblioteca”
23 “ El ofensor expone sus genitales en público”
24 “ El ofensor comete bigam ia”
10 "El ofensor viola la en trada  a un  domicilio, fuerza una caja fuerte y

roba el dinero”
7 “ El ofensor m ata a  una persona, al m anejar desaprensivam ente”
2 “ El ofensor fuerza a una m ujer a someterse a  comercio sexual”
I “ El ofensor m ata a una persona de una puñalada”

La segunda de las escalas, de juicios condicionados, se construyó con los once items 
anteriores, los que fueron tom ados en variaciones de a dos y transcritos a lternativa­
mente uno como delito actual y el o tro  como antecedente delictivo en tarjetas de
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cartu lina blanca de 12 x 16cm, De este modo se compusieron 121 ítems de estímulos 
condicionados.

las instrucciones im partidas a los jueces responden a los objetivos vertidos en la 
sección anterior. En am bas escalas, se les solicitó que evaluaran la gravedad del delito a 
ser juzgarlo en términos ilum íneos de I a 11 puntos, reservando en lo posible los 11 
puntos sólo para  aquellos delitos que consideraran de extrem a gravedad.

Resultados

La T abla  1 contiene todos los resultados obtenidos de cada una de las escala*. Las 
celdas de la m atriz de ] 1 x 11 ubicada en el ángulo superior izquierdo, contienen los 
distintos valores de medias de juicios condicionados M¡-i. Para identificar a qu íju ic io  
corres|)oiide cada uno de estos valores, el lector deberá tom ar en cuenta sobre qué hilera 
y sobre qué colum na está ubicada cada celda. El núm erode código que encabeza a cada 
hilera identifica el estímulo que está presentado como delito actual; en tanto qtie los 
núm eros de código que encabezan a cada colum na identifican a esos mismos delitos 
cuando operan como antecedentes.

Los valores Mj \  que se encuentran  alineados a lo largo de una hilera representan a 
una familia de estímulo constante, pues todosellos poseen el mismo delito actual frente a 
distintos antecedentes. De igual m anera, los valores asenLados a lo largo de cada una de 
las colum nas definen a una familia de condición constante, pues todosellos representan 
a distintos estímulos presentados frente a una misma condición,

Al fin de cada hilera, se dan valores estadísticos correspondientes al conjunto que 
integra cada familia de estím ulo constante. En las colum nas encabezadas por M, y 
,M y figuran las medias de cada familia de estím ulo constante y su respectiva 
desviación estándard. En la colum na Mj están dadas las medias de juicios simples 
(prim era escala) correspondientes a los estímulos que encabezan las hileras. La colum na 
b,, da el valor del coeficiente de regresión de la ecuación que relaciona linealmente al 
conjunto de valores dados en cada hilera con las medias de juicios simples de cada uno 
de su» antecedentes. Es decir, es la relación lineal establecida entre los valores de cada 
hilera de estím ulo constante con la hilera lateral encabezada por M t al pie de la matriz.

Además de la hilera lateral M k, por debajo de la matriz, están las hileras 
encabezadas M,/k, en la q u e  se dan  las medías de cada fam ilia de condición constante; 
sm. in en las que figuran las desviaciones estándard de cada una de dichas familias, y la 
hilera b k en la que se registran los valores del coeficiente de regresión correspondiente a 
la relación lineal establecida entre los valores de cada familia de condición constante 
con los de la colum na lateral Mj.

Los coeficientes de regresión bj, y han sido empleados en la medición de 
distintos efectos de contraste (López Alonso, 1973 y 1974) y en la determinación del 
grado de dependencia de un estím ulo respecto de una condición (Rimoldi & López 
Alonso, 1975). Si dentro  de una familia de estímulo constante, el estímulo permanece 
inalterable respecto a su valor de juicio simple frente a cada uno de los antecedentes, es 
independiente de todos ellos, y en ese caso b¡, será igual acero. En la m edida en que by 
difiera sign ificat ivam ente de cero, estim ará el grado de un efecto de contraste negativo si 
tiene signo menos, y estim ará un efecto de contraste positivo en la m edida en que su 
valor difiera positivam ente de cero. Si dentro  de una familia de condición constante, el 
antecedente k no a ltera  los valores de los estímulos, ellos son independientes de dicha 
condición, y el valor del coeficiente b en este caso, no diferirá significativamente del 
valor 1.00. En el caso de que el valor de b ,k es sign ificat i va mente mayor que uno, ello 
indica que el efecto de contraste (negativo o positivo} recaecon mayor intensidad en uno
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gravedad intrínseca del antecedente. A través de estos resultados puede concluirse que 
lo» delitos ubicados en el extrem o inferior de la escala de gravedad intrínseca son los más 
sensibles al efecto de contraste positivo provocado por los antecedentes correspon­
dientes a) extrem o opuesto de la misma escala.

Puede estipularse entonces que la gravedad condicionada de un  delito aum enta 
en la m edida en que su gravedad intrínseca es excedida por la gravedad intrínseca 
del antecedente. Esta regularidad puede acentuarse sensiblemente en algunos casos 
especiales debido al realce en el sentido criminológico que puede adqu irir un delito 
al atribuírsele un determ inado antecedente. La intensidad de este realce es un producto 
psicológico de la impresión que causa en los jueces la conjunción de ambos delitos en la 
autoría de una misma persona; es decir que los jueces al conocer un antecedente del 
autor ya no juzgan un hecho delectivo aisladam ente o in abstracto, sino que evalúan 
una conjunción interdependiente de delitos y no una sucesión de hechos aislados e 
independientes como lo hacían al juzgar cada una de las tarjetas de la escala de eventos 
simples. En la T abla  I, por ejemplo, el delito código N ° 5 (hacer uso de un arm a sin 
permiso especial) considerado aisladam ente reviste el sentido de una simple infracción, 
pero adquiere un significado de peligrosidad cuando se los conjuga con antecedentes del 
autor que ponen en evidencia sus tendencias alevosas osu  irresponsabilidad. El efecto de 
contraste positivo padecido por este delito ha  sido b j = .31, el más alto de la escala.

La regularidad en el incremento del efecto de contraste positivo provocado |K>r la 
confrontación con un antecedente de gravedad relativam ente mayor, hace necesario 
considerar sus consecuencias sobre la gravedad acum ulativa. De acuerdo a los 
resultado« obtenidos, para dos delitos iguales, la gravedad acum ulativa es distinta según 
el orden en que fueron cometidos por su autor. Si el efecto de contraste positivo es más 
intenso cuanto más gravees relativam ente el antecedente, es lógico pensar qué delito ha 
sido cometido primero, pues el orden determ ina que la gravedad acum ulativa involucre 
en uno de sus sumandos un efecto de contraste más fuerte o  más débil según el caso.

La gravedad acum ulativa es siempre la suma de una gravedad intrínseca más una 
gravedad condicionada, por tanto  siempre será la más a lta  aquélla cuyo segundo 
sumando corresponda al delito condicionado que padezca el efecto de contraste positivo 
más fuerte. El poder m edir la m agnitud del efecto de contrasto, puede exp licaren  este 
caso por qué el orden de los sumandos sí altera el producto; o tal vez explicite otro 
fenómeno obscuro como el preconcepto gestállico de que “el todo es siempre m asque la 
suma de sus partes” 'sobretodo si las parles son tom adas siempre como eventossimplcs).

Si bien es justo que todo juez objetivo haga sus juicios sobre los delitos que el reo ya 
haya cometido y no sobre los “que aún  habrá de com eter” , la excesiva influencia que 
puede adquirir un antecedente abre un interrogante con respecto a su valorde justicia y 
objetividad. L!n individuo que ha m a tad o ao tra  persona en el pasado de su vida y hoyes 
detenido por destruir un libro de una biblioteca, merece de acuerdo a la “ lógica”  de la 
gravedad acum ulativa una condena mayor que aquel otro individuo que destruyó ayer 
un libro y hoy es procesado por haber m atado a iiuu persona. Es de advertir que esta 
tendencia subjetiva de los jueces se halla en iraní a oposición con las tendencias a la 
readaplación social de los reinciilentes, en el sentido de que lodo reiticidente que comete 
delitos cada vez más graves es pot ene talmente el más peligroso.

Referencias

Donnelly, M B. & Rimoldi, H. J  A. Experim ental consideration concerning category 
and m agnitude scaling. American Journal o f Psychology, 1967, BO, 602-607. 

López Alonso, A. O. Relaciones entre distinta', categorías de juicios basados en una



10 LOPEZ ALONSO

-, r -  © O*) CM C J ^  SP SP CO CV «w c  ̂ — C N r - ^ c r > 4 - ^ o ^ r c o  
*3 ( s S - ^ ^ ^ i r i i n ' d v o a i c T ì o S

0)
o

tu »

Sio *  
□ ♦
*  S
3 |
a  1

5 *
2 2

i l '

« i so  =« 4 U
JJ U) i
i g s2  uì 

y j  D
S i0( iu
o  □
s§
5 °W L

3 1

*  Zul £a  i“

CMco

co
aS

s

3
<6

oCI

aien
cn



l . X A V U Í M )  D E  F A I . T A S  Y  D E L I T O S  1 |

de tos extremos de la escala de juicios simples. Si su valores m enor que uno y el efecto de 
contraste es positivo, ello significa que la condición en cuestión afecta más sensiblemente 
a los delitos actuales de m enor gravedad (López Alonso, 1974).

Se ha verificado que los valores de los coeficientes de regresión bj/_ y b /k dependen 
directamente del valor del juicio simple respectivo, es decir M, y M k respecl i va mente, o 
bien de] orden que guardan  dichos juicios simples den tro  del conjunto de evaluaciones 
simples que se hayan hecho en una escala {López Alonso, 1974).

Respondiendo a una disposición sim ilar a la de la T abla  I, la T abla  2 registra en 
cada una de sus celdas los valores de gravedad acum ulativa dados por los términos
(M k + M , k).

En el margen inferior de esta tabla, alineados bajo cada una de las colum nas 
correspondientes a una familia de condición constante, figuran las inedias de cada una 
de estas familias, (M t + M./O y los valores M k respectivos.

La Tabla 3 responde a la misma disposición de las dos tablas anteriores, pero 
contiene en cada una de sus celdas la diferencia existente entre los térm inos 
( M k +  M ¡  i )  —  ( M j  +  M k / j ) .  Estas diferencias estim an el efecto del orden en que fueron 
cometidos dos delitos iguales. La tab la  registra solamente los valores correspondientes al 
sector que se encuentra por encim a de la diagonal principal, ya que en este caso se tra ta  
de una matriz antisim élrica y el sector aludido es et que corresponde a  las diferencias 
positivas.

La T abla 4 consta de una sola hilera. En cada una de sus celdas se registran los 
valores obtenidos m ediante la siguiente operación (M¡ + M ¡/¡)— (Mj + M a lo q u e e s  
equivalente a decir (M ¡/ j — M¡). Esta diferencia representa el efecto que tiene sobre la 
gravedad acum ulativa el hecho de que un reincidente reitere siempre el mismo delito; es 
decir, lo que se ha denom inado reincidencia específica.

Tabla 4
DIFERENCIAS <M|/| —  Mj) PROVOCADAS POR EL EFECTO 

DE REINCIDENCIA ESPECIFICA

¡: 6 26 5 19 30 23 24 10 7 2 1

(M,

M , 3.39 4.17 4.20 4.79 5.62 5.92 6.44 6.96 9.06 9.4C 9.82

Discusión

Las hileras y las columnas de las Tablas 1, 2 y 3 están encabezadas por el núm ero de 
código que corresponde a cada uno de los delitos de la escala, pero tanto  las hileras como 
las columnas se suceden entre sf siguiendo el orden de los valores de medias simples 
correspondientes, dados en la colum na M k según el caso. Este ordenam iento perm ite 
visualizar mejor cómo covarían los valores inscritos en las celdas con los valores de 
medias de gravedad intrínseca, según se los observe a  lo largo de una hilera o bien a lo 
largo de una columna.

Las mismas variaciones en los valores de los coeficientes de regresión b¡/. y b ^  
demuestran que la intensidad del efecto de contraste que un mismo conjunto de delitos 
puede padecer frente a una determ inada condición, depende de la m ayor o m enor

1.07 .41 1.39 .75 .55 .19 .63 1.14 1.11 .23 .83
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GERAQÀO ALEATÒRIA DE TRIGRAMAS CVC POR COM PUTADOR

R olf Preuss

Pontificia Umverstdade Católica do Rio de Janeiro 
Brasil

O presente traballiofocaliza dois problemas originados nos estados iniciáis di Ebbinghaus sobre a 
memoria: a elaborando de listas de trigramas CVC contendo grande volume de unidades, e a 
orgartizafáo dessas unidades segundo certas regras formáis, Sugere-se urna solufáo através do uso de 
computador.

Two problemi originated in Ebbinghaus’s pioneer work on memory are studUd in this paper: the 
production o f CVC trigram lists hamng a lai ge num ber o f  units, and tht organitation o f thtse units 
auording to formai rules. A solution by computer ti proposed.

Neste trabalho sugere-se urna soluqào para  dots problema» relativos à e la b o ra d o  de 
listas de silabas sem sentido.

Archer (1960) assi na la a incongruencia de perpetuar-se um paradoxo que se criou 
espontáneamente - Talar sobre o “ sentido” das silabas ditas “sem sentido", propondo 
chamar-se a essas com binatoci de trigram as, e pela sua forma, especificá— las aínda 
mais como trigram as CVC. Aquí, entretan to , seráo tratados alguns aspectos que 
remontam à in v e n to  desse m aterial, razao pela qual foi m antida, no texto, a 
nomenclatura tradicionalm enle consagrada na literatura.

Os problemas mencionados sao a necessidade de m aterial em grande quantidade e a 
o rgan izado  das unidades componentes segundo certas regras. Através da u ti liz a d o  de 
computador, propóe-se um método de geraqio  de listas pelo qual o núm ero de 
combinado« entre os elementos das mesmas é prácticam ente infinito, perm ilindo, 
ainda, a execugáo autom ática de quaisquer reslríqoes de cará te r formal.

Influenciado tanto  pelo associacionismo ingles quanto  pela tradi<¡¿0 da  ciencia 
natural alemà, ocorreu a H erm ann Ebbinghaus a possibílidade da  a p l id o  aoestudo  
dos proeessos superiores da mente da  abordagem  com ida nos Elem entos de Psicofisica 
de Fechner (1889). Ao abrir a possibil idade ao estudo quantita tivo  da memòria, 
Ebbinghaus eslava respondendo á principal crítica levantada contra a Psicologia 
Experimental da  época, acusada He restringir-se apenas a proeessos periféricos.

A proposta da psicofisica clàssica era o estabclecímcnto de relaqoes funcionaisoude 
dependencia entre o corpo c a mente, através de urna teoria exala. e de m aneira mais 
goral, entre o m undo físico e o m undo psíquico. D urante largo tem po essa perspectiva 
norteou os tra bal bou da Psicologia Experi mental, através da m edida de limiares 
absolutos e relativos, bascados principalm ente na cham ada Leí de W eber-Fechner.

A idéia de limiar absoluto è clara no raciocinio de Ebbinghaus (1885, p. 8) sobre a 
recuperado  de urna in fo rm a lo  de memòria: “ Aqui existe apenas urna alternativa: 
urna re p ro d u jo  é possível ou nao é possivel; o  corre ou nao acorre. Admitimos que 
possa aproximar-se, sob diferentes te indignes, da  ocorrencia real, de modo que na sua 
exim iría sublim inar a sèrie possua difereni;as graduais. M as enquanto  limitarmos 
nossas observares àquilo que por acaso, ou por apelo da nossa vontade daia  desse 
dominio interno, todas essas diferengas sao para nos inexistentes” .

Atém do continuo físico e d o  continuo da sensaqào, a in d icad o  de limiares depende
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de um ' OliiInno de jnlgamenlo. A psicotìsica clàssica procurouconiornarc5.se problema 
m aniendo a s e n s a to  c o ju lgam cnto  englobados, pela utilizaqào de Sujeilos altam ente 
(reinados, exatam ente o que levou Ebbinghaus a ser seu pròprio e ùnico Sujeito. A 
explicitaqào desses continuos, perm itindo controlar os (atores motivacionais e o critèrio 
do Suji'ilo somente seria levada a rabo  pela Teoria da Deteqào do Sinai (Luce, 19i>9, 
Restie, 1961).

Teórico e t letico, Ebbinghaus extendeu a lógica básica da m edida psicofisica à 
quanlificaqào do gran de rctenqào, rnfrenl ando experi meni al mente a problemática 
originada pelos empiristas e associar ionistas. O  conhceimcnto, para estes, surgiría da 
experiencia. Nao existiriam idéias irmlas, e a experiencia rom  o mundo seria um 
requisito à forma<;áo de idéias simples. Ivssas seriam. entSo, ligadas i m unidades mais 
complexas por associai;áo. Estudando suas pròpria* experiencias airavés da 
introspeccTao, os associacionislas nao se propunham  a comprovai a formarán dessas 
idéias, sugerindo apenas a existencia de leis que regeriam tais ligacóes. Ao inventar a 
sílaba sem sentido, Ebbinghaus buscava unidades, nao palavras, equivalentes urnas ás 
oulras em tam anho e significado, de modo a poder estudar a associacào entre idéias, 
cada silaba, talvez, equivalendo a urna idéia (Cofer, 19(>9). A análise da sua obra e sua 
im portancia na H istoria da Psicologia sao aspectos tratados por diversos autores, de ni re 
os quais destacam-se Boring (1957) e Postman (1968), e as inumráveis aplioaqòes desse 
m aterial forman sintetizadas m agistralm ente por H ilgard (19í>(>) e, no Brasil, por 
Angelini (1953-1934).

Segundo Postman (1968) por diversas razóes as silabas sem sentido deixaram  de 
apresem ar as vantagens desejadas por Ebbinghaus. Em bora est i ves se engañado quanto 
às razòes para a escolha do seu material, o seu erro foi produtivo porque as sílabas 
tornaram -se um recurso extrem adam ente útil no desenvolvimento dos estudos sobre a 
a prendi za gem verbal, precisam ente por nao possuirem as propriedades que 
Ebbinghaus Ihes atribuía. A heterogeneidade das sílabas em relaqào ao grau de 
com etido associativo c as diferenqas correlatas na rapidez de aprendizagem  cham aram  
a atengan, desde cedo, para  os poderosos afeitos dos hábitos de linguagem na aquisiqao 
de novos maleriais verbais. D uran te  muilo tempo a influenciados hábitos de linguagem 
foi tra tada  mais como urna fonte de erro a ser controlada do que como foco de análise 
experimental.

Alias, a pròprio Ebbinghaus antecipou-se a esa crítica quanto observou que “As 
series de sílabas exibem variaqoes muito im portantes e quase incompreensiveis em 
relaqào à facilidade ou dificuldade com que sao aprendidas. A parentem ente as 
diferencias entre materiais com e sem sentido nao sao táo grandes como se é levado a 
im aginar a priori. Dcscobri, ao decorar atgum as estrofes do “ D o n ju á n ” de Byron, urna 
d is tr ib u id o  das m edidas numéricas n3o muito diferentes das obtidas com sérics de 
sílabas sem sentido, com um tempo de aprendizagem  aproxim adam ente igual. No 
últim o caso, as inumeráveis influencias perturbadoras referidas acim a parecem ter 
compensado urnas às outras, produzindo um  certo efeíto interm ediàrio, enquanto  que 
no pi imciro caso a prendisposiqao, devida à influencia da lingua màe, para certas 
combinaqóes de letras e sílabas é muito heterogenea” (1885, p. 20).

Postman (1968) assinala que nos últimos anos tem-se dado m aiorénfase à expioraqào 
sistematica do papel que os hábitos de linguagem  pré-existentes possuem na aquisiqào e 
retenqáo de m aterial verbal. As sílabas serti sentido e unidades semelhantes, 
representando graus de aproxim adlo variados ás dependencias sequenciais da 
linguagem dem onstraram  ser um instrum ento eficiente para  eliciar e aferir as 
predisposiqoes que o Sujeito traz ao laboratòrio. A pesquisa com as sílabas produziu 
im portantes inlormaqoes sistemáticas nao apenas sobre os processo» de in te g ra fo  de 
ivspostas mas tam bém  sobre o papel da  semelhanca formal entre itens eascondiqoesde
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selegao de estímulos. Assim, as sílabas sem sentido vicram a ser colocadas em uso 
analítico total muitos anos após sua inven<;ao, enquanto  provavelm ente constituíam  

' material inadequado para  as prím eíras pesquisas em que foram utilizadas, dirigidas á 
análise dos processos associativos.

Ir ion (1959) a pon t a a absoluta necessidade de padronizaqáo de m ateriais e 
procedí mentes experimentáis para  o desen volvímenio da  aprendizagem  verbal. 
Considera tam bém  como obstáculo a esse desenvolvimento a  inexistencia de teorías 
capazes de sistematizar o volume gigantesco de dadosaté  aqui obtidos, abrindo exce<;ao 
apenas para a teoría de H ull et. al. (1940).Essa teoría, por sua natureza, abordagem , e 
pela época em que surgíu, deixou de provocar o im pacto devido no dominio da 
aprendizajem verbal.

M étodo

O  processo que será exposto adiante, com  vistas à homogeneizaçâo formal de listas 
de unidades verbais, impóe um exame des procedim entos adotados por Ebbinghaus. 
“Das consoantes simples do alfabeto, onze vogais e ditongos, todas as sílabas de um certo 
tipo foram construidas, com um som de vogai entre duas consoantes“  (1885, p. 19). 
Acreditemos que Ebbinghaus tenha proposto essa estru tura em virtude da  lingua alem a 
possuir, em geral, sílabas fechadas, da  forma C V C , segundo a contagem  realizada em 
vários idiomas por Newman (1951).

A análise dos procedimentos adotados por Ebbinghaus destaca dois pontos 
importantes:

1. Sua preocupaçâo com a simplicidade, e ao mesmo tem po, com a quan tidade  de 
material por obter, necessària à realizaçao das. m edidas a que se propunha. Era 
necessàrio enriquecer o m aterial, como grifamos acim a, aum entando-o. Recorde-se a 
sua tentativa de utilizaçao de algarismos, abandonada em virtude do pequeño núm ero 
de combinaçàoes possíveis.

2. As regras adotadas inicial mente com o objetivo de evitar a  contiguidade de sons 
semelhantes, foram depois abandonadas ao acaso, em virtude da  impossibtlidade, no 
método empregado, da  imposiqào de restrîçôes. homogeneizadoras ao m aterial 
produzido. No entanto, Ebbinghaus tinha conhecimento dessa deficiencia, e a  pa rtir de 
Miiller e Schumann (1894) inicia-se á longa  série de críticas a respeito do problem a da 
semelhança e contiguidade de ítens nas séries elaboradas por Ebbinghaus. Essesserao os 
aspectos tratados pelos procedimentos que serâo expostos a seguir.

O  número total de sílabas da  forma CV C possíveis e pronunciáveis, em portugués, é 
dado por:

N r = AR,* x C¡ = 1620

A ordem das sílabas nas séries será aleatoria, pela utilizaçao de urna subrotina que 
associará, a cada combinaçao gerada inicialmente em ordem alfabética, um núm ero’ 
aleatòrio, colocando-as na ordem dos números aleatorios.

As seguin tes restrîçôes serâo executadas autom aticam ente: (1) U rna sílaba nâo’se 
iniciará pela consoante final da  sílaba anterior. (2) A vogai central nao será repetida em 
sílabas consecutivas. (3) Serâo elim inadas as sílabas com som igual ao de urna sílaba 
gerada anteriormente. Pela análise fonética da  lingua portuguesa, sao as que possuem:

Q e C n o  inicio, antes de A, O  ou U, ou no finn;
C e S no inicio, antes de E e I;
S e Z no fim;



16 PREUSS

G e J  no inicio, antes de E c 1;
M e N no firn.
Para satisfacer a net essi dad c de m aterial, produzindo-u em com binatoci múltiplas, 

a sèrie de números aleatorios será iniciada pelos algarismos corresponde ni es à hora de 
p rocessam elo  do program a. Essa ho ra,em  minutos, segundóse centesimos de segundo, 
sendo diferente a cada u ti liz a d o  do program a, produzirá sempre urna lista diversa da 
anterior, em bora obedeccndo ás mesmas restri«;oes.

As listas obtidas por esse procedim ento poderào constituir o ponto de partida para a 
c a lib ra d o  das sílabas em relagáo ao valor associativo ou de sign ificancia . Como 
evidencia a pesquisa de A rcher (I960) é necessàrio, de tempos em tempos, reaferir as 
listas de sílabas sem sentido, em virtude da rápida alleracáo dos valores associativosou 
de significancia determ inada pela dinam ica de lingua. Nomes, siglas e palavras passarci 
de um valor extrem o para  outro  no espado de alguns anos (por exemplo LI Z, IBM, etc.'.

A mesma p ro g ram ad o  aprensentada no presente estudo é tam bém  aplicável a 
sílabas já  calibradas, bastando substituir a  geraqio  inicial de todas as com binatoci 
possíveís pelas sílabas de valor pré-determ inado para  o experimento. A parte restante do 
program a executaria, entáo, as restricóes de caráter formal.

As regras program adas foram baseadas em problemas encontrados usualmente na 
literatu ra  sobre a aprendizagem  verbal, e procurou-se dem onstrar a viabilidade da 
executáo autom ática de restricóes típicas em experimentos com esse material. No 
enlam o, quaisquer regras de carácter formal podem ser program adas do m em o  modo. 
Sabe-se, por exemplo, que a sim ilaridade entre as sílabas tem efeito na m em orizatáo, 
variando segundo o núm ero de letras que elas possuam em común. Na aprendizagem  de 
pares associados, as respostas corrctas sao dadas, ñas prim eiras tentativas, aostrigram as 
mais similares. Após as i 5 prim eiras tentativas o efeito se inverte 'Underwood et. al., 
1959). Esse problem a, de na tu reza formal, é passível de idéntico tra  (amento.

C um pre notar que as sílabas elim inadas em virtude das restricóes poderiam  ser 
associados oulros números aleatorios, sendoentào reaproveitadas pela insertao no final 
das listas. Com esee procedimento, cada lista seria accrescida de aproxim adam ente 200 
unidades adicionáis.

É obvia, lam bem , a possibílidade da  exclusao de certas com b ina to« , como por 
exemplo de todas as palavras de (res letras com urna vogai central existentes no 
vocabulario da  lingua. Esse lipo de problem a nao foi aqui tratado. Pretende-se que o 
program a, de fácil im p lan tad o  em qualquer com putador, sirva de base para soluqóes, 
inclusive, em outros idiomas. Dai a enfase no mètodo empregado.

Discussaci

Existe urna tendencia a in terpre tar as técnicas utilizadas pela aprendizagem  verbal 
em termos de teorías S-R , em bora elas nao se enquadrem  necessariamente numa 
posila o teórica lim itada, pois podem proporcionar solutóes em dominios diversos em 
funcao da positSo teórica do Experim entador. Asch {1900), por exemplo, sugere a 
apresentatáo  de sílabas segundo configuratoci geométricas. K jeldergaard (1966), 
dem onstra nao estar o estímulo d iretam ente ligado à resposta. O  estímulo e a resposta 
podem estar ligados por um ou mais mediadores, ou por urna corrente de mediadores, 
que incluí alguns ítens associados previam ente apenas com o estímulo e alguns 
asociados apenas com a resposta.

Em o¡x)s¡táo e interpretatòes esquemàt iras simplistas, é necessàrio considerar que as 
assoc.iatóesdevem ser contextualm ente dependentes (Lashley, 1950), 1 .'ma lista de pares 
associados é reaprendida mais rapidam ente num a sala diferente de outra onde urna lista 
( on traditória acabou de ser aprendida [Grenspoon & R anyard, 1957).
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Urna crítica mais fundam ental a  os modelos associacion islas da  aprendizagem  
verbal deriva da análise da sintaxe como um  sistema de regras dolado de u m aeslru tu ra  
hjerárquica p ara  gerar sentenqas (Chomsky, 1957). As rela^óes entre as pa lavrasde urna 
sentenza nao podem, nesta abordagem , ser tra tadas em termos de associamoci. N em  
mesmo a  capacidade de p roducto  ou compreensao de novas sentan^as pode ser 
conciliada com a p rem issa de que as mesmas sao geradas partindo  das dependencias 
sequenciais entre as palavras.

E nlretando, mesmo nesse enfoque o m aterial aquí discutido tem encontrado 
ap licado . Os métodos utilizados para  a  o b te n d o  dos valores a e m, pertinentes à 
aprendizagem verbal, sao tam bém  considerados sign ificativos p a ra  os estudos 
longuísticos (Greenberg 8c Jenkins, 1964). Demonstrou-se que urna am ior o rg a n iz a d o  
gramatical, a  forma da  sentenza contendo um artigo e urna preposiqao intercalados 
numa sèrie de trigram as torna a aprendizagem  mais fácii do que num a o rg an izad o  
randóm icaou com term ináis gram aticais deslocados (Epstein, 1961, 1962). A enfasi da 
capacidade de u tiliz a d o  de regras, e a in ad e q u a d o  dos processos associativos para  a  
explicado  dessa mesma capacidade serao objeto de invcstigaqao analitica em  futuro 
próximo (Cofer, 1969).

Aiém dos enfoques teóricos acim a referidos, è  im portan te  m encionar a a p l ic a d 0 
recente de  um tratam ento  relacionado à  psicofisica contem poranea, a T eoria  da 
D e ted o  do Sinai, ao estudo da memòria de reoonhecimento (Parks, 1966; M urdock, 
1962, 1965, 1966). Essa teoria foi aprensentada em “ Signal Detection Theory and 
Psychophysics” (Green & Swets, 1966). O  Sujeito é exposto a um problem a de desisao 
sem cJhantca urna tarefa de d e te d o  psicofìsica (Bernbach, 1967). O  ruido é substituido 
por trigram as desconhecidos e o 5inai por trigram as anteriorm ente apresentados ao 
Sujeito. Com o a teoría define a  curva de o p e ra d o  do receptor e o critèrio ótim o, ou de 
ganho máximo, perm ite levar em conta os faterei m otìvacionais do Sujeito e o seu 
critèrio de resposta. O  uso d a  silaba sem sentido nesse contexto, representa urna 
relomada da  abordagem  inicial de Ebbinghaus.

A sugestào do presente trabalho  é referente ao setor da  aprendizagem  verbal 
compreendido peia“ R ote-Lcam ing”. Foram  m encionadas as áreas periféricas de modo 
a ilustrar os possíveis cam pos de  a p lic a d o  de m aterial resultante de técnicas 
computacionais.

0  programa aquí discutido, e as listas producidas pelo mesmo, podem ser solicitados ao 
Departamento de Psicologìa, Pontifìcia Universidad« Católica do Rio de Janeiro, Rio de Janeiro, R. 
J ., Brasil.
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A COMPARISON OF VOCATIONAL INTERESTS OF M EXICAN  
AMERICANS IN TEXAS AND M EXICANS IN TW O  

REGIONS OF MEXICO

H arold G eist1

San Francisco State University 
5an Francisco, California. USA

This paper reports the results o f ike applications o f the Geist Picture Interest Inventory in its two 
Spanish editions and its US edition to 328 Afe'xico-Americans, 641 Mexicans and 54 Anglo- 
Americans. Comparisons are made o f  iht different interest patterns.

Este trabajo presenta los resultados de la aplicación del Inventario de Intereses Ilustrados de Geist a 
uno muestra de 328 Mexico-Americanos, 641 Mexicanos y  54 Anglo-Americanos. El trabajo 
presenta comparaciones entre los diferentes perfiles de intereses.

The Spanish version of the Geist Picture Interest Inventory (GPU) comes in two 
editions. O ne edition is designed Tor Puerto Rico and  Spanish speaking people in the 
United States and  the o ther designed for use in Mexico, C entral America and Spanish 
speaking South America. T he pictures in each are in the same areas of interest, but the 
pictures are altered to exemplify the culture o f that particu lar geographical a rea .3 The 
problem here is to com pare the vocational interests of M exican Americans in Texas with 
the vocational interests of Mexicans in two regions o f Mexico.

Method

The U.S. Spanish, Puerto Rican edition was given to  328 M exican Am ericans (204 
males and 124 females) in H arlingen, Texas on the Texas-M exican border. These 
Mexican Americans had an age range of 20*65 and were all from the lower socio­
economic group.

The Latin, Spanish edition was given to 425 male students in Mexico, D.F. (in w hat 
corresponds to U.S. 6th grade) and 216 male students in C hihuahua, C hih ., Mexico, in 
i he primer ano secundaria, segundo afio secundaria, and tercer ano secundaria.

In order to do cross cultural comparisons, the m ean raw  score for each scale3 was 
computed for each sample in each country. This was divided by the total possible

'  T h e  author ■ m d d x r d  lot M r  Tom Aycocfc, Psychological Associate, Harlingen Vocational Evaluation O t i t r r ,  Harlingen, 
Texas, for gathering dala  on Mexican Americans and Angto T n a m  in Traas: Scftora B lan d  d t  A lvartt, Ewculrve D u to o r  
Inatiiuto Initr*m tricuu> de Esiudiaa h i to lo ficat y Sociales» H.G, C hihuahua. Chih.» Mexico» for gathering da ta  in Chihuahua. 
Mexico, and: Doctor Rafael Nuftrx, h u ftw i o f  Psychology, Jntrrm m m can Unrvrr*hy. PorhU- Put- M nico* Cm  p ih e r in g d a ia  in 
M nico, D.F.

1 For exam ple in th e  U .S . S panish  a n d  PiietiD  R ic an  ed iiio n , ihec* is a p k iu rv c r fa  baseball p b y t r .  In  ih e S p tn is b ,  L a t in  A n m u n  
edition , this p ic tu re  w as re p la ce d  w ith  a soccer (futbol) player-

1 The k i Lc* arc pcreuauve, c k r ic a l , m cch an ica l, scientific, m usical, o u td o o r, lite ra ry , co m p u ta tio n a l, a r titf ic , social service, an d  
dram atic . T h e  fem ale ed ition  has ihe tam e scales w ith  th e  ad d itio n  o f  a  personal service a rea .
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num ber of items in each scale chosen by each sam ple and  converted 10 a percentage. 
T he  three highest and  three lowest areas o f interest for each sample was computed. 
Results are given in T able I.

Tabla 1
MEXICAN AMERICANS IN TEXAS

M ale N  = 204 

Highest4 Lowest5

1. Clerical I. D ram atic
2. Persuasive 2. Scientific
3. M echanical 3. L iterary

Female N = 124 

Highest Lowest

1. Scientific 1. D ram atic
2. Persuasive 2. Musical
3. Artistic 3. O utdoor

Mexicans in Mexico

Mexico D.F. Chihuahua

M ale N = 425 M ale N = 34 
(Prim er año Secundaria)

Highest Lowest Highest Lowest

1. Scientific
2. C om putational
3. Literary

1. Musical
2. D ram atic
3. M echanical

1. Scicntific
2. C om putational
3. L iterary

1. Musical
2. D ram atic
3. O utdoor

M ale N = 80 
(Segundo año Secundaria)

1. Artistic
2. Scientific
3. C om putational

1. Musical
2. D ram atic
3. Persuasive

M aje N = 102 
(Tercer año Secundaria)

1. C om putational
2. Scientific
3. L iterary

1. Musical
2. D ram atic
3. M echanical

* Jn d tv rf t d in g  o trlcr; the h igheit arc* it  firn .

* In  a tten d in g  o jd rr ,  ih r  loweti area it  f in i
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Discussion

First, it m ight be of interest to com pare the two regions w ithin Mexico In every ease 
except the Segundo año Secundaria in C hihuahua, the patterns o f “ highest interest” 
were scientific, com putational and literary (in this grade in C hihuahua, literary was 
replaced by artistic) suggesting th a t these students in these two geographic areas in 
Mexico chose areas o f interest which represent the professions, particularly those in the 
engineering, medical, chemical, physical and  o ther scientific endeavors, and literary 
occupations have more appeal and  interest to these students than those occupations 
representing the arts such as musicians o r bands or orchestras o r the d ram atic  arts. We 
observed that 63% of the Mexicans in M exico C ity chose the scientific areas while only 
16% chose the dram atic area. This agrees quite closely w ith the total M exican group in 
C hihuahua where 16% chose the dram atic area. T he situation is quite different for the 
Mexican Americans in Texas. H ere the highest interests were in the low level clerical 
and semi-skilled m echanical occupations while the “ least” interests were in the areas 
which were highest in Mexico. T he percentage level for scientific interests for male 
Mexican Americans in Texas is 38% while clerical is 53%. It is ra ther interesting that the 
interest pattern of the female M exican Am ericans is m ore like that uflhe male Mcxican 
students than the male M exican Americans. For example, female M exican Americans 
have a  “ com putational” percentage o í 60.4 (C hihuahua) and 59% (M exico City). For 
lowest interests the female M exican Am ericans had a percentage of 1% in the dram atic 
scale while the male Mexicans had a  16% choices for this scale. It appears that age, 
socio-economic status, being in the U.S.A. and  in a disadvantaged group, has a definite 
influence on the occupational choice interest patterns of male M exican Americans as 
compared to male Mexicans in Mexico who do not feel discrim ination in (heir own 
country.

In addition to the comparisons m ade above, the interest patterns of the M exican- 
Americans in Texas were com pared w ith the interest patterns o f non-M exican- 
Americans in the same geographical area. T he American edit ion oft he Inventory (with 
the same pictures as the bilingual U.S. Spanish, Puerto Rican edition) was given to 54 
non-M exican-Americans (31 male and  23 female) in H arlingen. T he non-M exican- 
Americans who m ight be term ed “ Anglo-Texans”  were in the same socio-economic 
status and approxim ate age range as the M exican-Americans. Results are given in 
T able 2.

Tabla f
R E S U LTI

M ale 
N  = 31

Highest

Anglo-Texans in Texas

Lowest Highest

Female 
N  = 23

Lowest

1. Persuasive
2. Clerical

1. D ram atic
2. Musical

3. C om putational 3. Artistic

1. Scientific
2. Artistic 

Personal 
Service 
(Tied)

3. Persuasive

1. D ram atic
2. M usical

3. C om putational
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Jn com paring (he M exican-American with the male Anglo-American (Texan) 
¡merest patterns we note that both sets of interests are quite similar in both groups. 
Persuasive is high in IkjiIi groups (49% and 50% for Mexican-Americans and Anglo- 
American males respectively). This might suggest that M exican American males would 
like lo have further training in clerical work lo replace their traditional current jobs as 
farm hands. C om paring the female M exican-Americans w ith female Anglo-Texans in 
Texas, we see th a t persuasive is still high in both groups, and  tha t personal service is high 
in the female Anglo-Texans but not the female Mexican-Americans, The female 
M cxican-A m ericans seem to have interests in the professional and artistic occupations 
while the female Anglo-Texans have interests in the personal service and unskilled 
trades. Finally, it will be noted that both male arid female anglo-Texans have “ low” 
interest patterns which are almost the same, suggesting that similarity of interest 
patterns may be more a function of race, ra ther than  sex o r living in the same 
geographical region.

T h u  p a p e r  w i*  ac ce p te d  for p u b lica tion  by ih e  fo rm er cd iu *  o f  th e  [ n te m r * n r » n  Jo u rn a l  o f Plycholtigy, H o ra c io J  A  P im oldi on 
M ay  3. 1976.
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WEAVING, COLOR TERMS, ANO PATTERN REPRESENTATION: 
CULTURAL INFLUENCES AND COGNITIVE DEVELOPMENT 

AM ONG THE ZINACANTECOS OF SOUTHERN M EXICO1

Patricia M arks Greenfield

University of California, Los Angeles 
Carla P. Childs' 

University of Pennsylvania3

Our study examined the question o f how specific cultural experiences foster the development o f 
particular cognitive skills by examining the relation between weaving, an important crafi among the 
£inacanlccos, and pattern representation. We found that knowing how a pattern is woven influenced 
the weaver's concept o f  that pattern, but weaving experience did not promote a generalized facility in 
representing patterns. School experience alone had an effect similar to weaving on representation o f the 
wooen patterns. Use o f color in patterns was related to an individual's color lexicon. There was also 
evidence for universal processes in the development o f  pattern representation.

Este estudio examinó la relación entre ciertas experiencias culturales y  el desarrollo de ciertas habi­
lidades cognoscitivas a través del estudio de la relación entre la actividad de tejer (actividad artesanal 
muy importante entre los ^inacantecos) y  la representación de patrones. Se encontró que el hecho de 
saber cómo se teje un patrón influía en el concepto que el tejedor tenia de tal patrón, pero la experiencia 
de tejer no promovía una facilidad generalizada de representar patrones. Iji experiencia escotar en si 
tenía un efecto similar a la actividad de tejer en cuanto a la representación de los patrones de tejido. E l 
uso de los colores en los patrones estuvo relacionado ai léxico de colores del individuo, Hubo también 
evidencia sobre procesos universales en el desarrollo de la representación de patrones.

Docs knowing how to weave a given pattern  have an effect on the weaver’s m ental 
representation or concept of that pattern? C an a  specific skill like weaving prom ote a 
general ability to  represent abstract linear patterns? O u r study sought answers to these 
questions in the hopes o f shedding light on the problem  o f how culture-specific 
experiences foster the developm ent o f particu lar cognitive skills. Looking at th is m atter 
from the point .of view o f weaving itself, we hoped that the study would also provide 
information about the cognitive nature of learning a  m anual skill.

* C a rta  Q iild a  received financial iw pport from  c h i N t i io n t )  Science F o u n d a tio n  a n d  (h e  M ex ican  g o v ern m e n t, th ro u g h  « a  
A braham  L inco ln  Fellow ship. D u *  from  th e  Tint cu ftvncr, 196&, th e  b t »  o f  Set h o n o n  rite*« in  A nthropology, en titled  
"D cvdopm em aJ S tu dy o f  P artem  R c p m e n ta t io n  in Z m a c a n ta n “ .

* We are indebted to Evon 2. Vogt, Director of (he Harvard Q ua pat Project, (or making il pooible lor ua to wort together m  
Zinv nun »» member* of the Projeti for three (C. C.) and two (P- M  G.) summer«. We greatly benefited from the ximwkuoo, 
experience, and friendship of it i «alT and tiudentk We ov* a ipecial debt of gratitude to T. Berry firasrhon, M. D  , Pdknvat the 
Center for Cognitive Sludiei, *nd John S. Robey, M. D., who initiated developmental study among rhe Zinaeameqjv and who 
inviied one of u* (P. M. G.) 10 participate in thi» exciting venture
For m ik in g  o u r  m e a r e h  in N avencavuk th e  moM p lea su rab le  aspect o f  th e  en tire  p ro jec t, wv th a n  X u n  a n d X u n la  Pavlu, tb e  Pavlu  
children a n d  g ran d ch ild ren , a n d  the m e m b e n  o f  aJI (h e  fam ilies in  N a v en ea v u k  w h o  p ar tic ip a te d  in  th e  e a p e n m e n u , 
Thi* p ap e r inco rporates m any  v a lu a b le  tuggeitiorw  from  G eorge CoUicr, M ichae l C o le , S a ra h  H a r tn e t t ,  N a n cy  M o d ian o , an d  
D ouglat Fhoe*W illiarm , «11 o f  w fn m  ¿erterou ily  ro m m em ed  on ai1 c a r lu e r  draft.

1 Reprinu can be onfered from the aenior author at ih r  Department of Psychology, UCLA, Lot Angelea, California 90024.
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O u r research was inspired by Price-W illiams, Gordon, and R am irez’ (1967) study in 
M exico which dem onstrated both a specific influence of pottery-m aking on the concept 
of quantity  of clay substance and  a general influence on o ther quantitative concepts, all 
described by Piaget under the rubric of “conservation” .

T h e  research was conducted in Chiapas, Mexico, w ith Zinacanteco Indian  children 
of different ages, both sexes, different degrees of schooling, and  different amounts of 
w eaving skill. Com parison am ong the various subgroups allowed us to place pattern 
representation in a developm ental context and  to relate this ability to  the general 
dem ands o f Z inacanteco culture, as well as to  the specific dem ands o f Zinacanteco 
weaving. In the course o f investigating these m atters, ou r experim ental method yielded 
interesting findings on color choice in pattern  continuation tasks, and raised a question 
as lo w hether a person’s use of color in patterns is related to his or her color lexicon.

Z inacantan: Background for the Experim ent 

Ethnographic fnformalion

In explaining the performances of the Zinacantecos on our tasks, we must first 
explain some o f the things that m ake Zinacantecos different from Americans and 
different from each other.1 T he  Zinacantecos are a  M ayan people dwelling in the 
highlands of C hiapas, Mexico, near the G uatem alan border. They are ethnically 
distinct, putting  pride in traditional behavior.

T he municipio o f Z inacantan  has a population o f approxim ately 8,000, and about 
one-fifth of these people live in the m ajor hamlet o f Nabencavuk, site o f our 
experiments. W ithin Nabencavuk, houses are grouped in clusters reflecting 
patrilocally extended domestic groups (Vogt, 1969) and  are interspersed w ith cornfields 
and  flower plots. Beans and  tortillas constitute the staple diet.

Z inacan tan is a  m ale-oriented society. M en hold most of the im portant religious and 
political roles; women are influential in these spheres only through their husbands or in 
their old age. T o be influential, a m an must be^'i'A5 or clever. Advancement a longany of 
the available lines of power involves detailed organization 'of one’s life, especially in its 
economic aspects (Cancian, 1965). After deciding upon his goals, a m an must arrange 
his life so as lo achieve them  as nearly as possible. T he skills and  intelligence required for 
life as a successful Z inacantcco are not incom parable to the analytical problem-solving 
ability that is cultivated in W estern school systems.

Schooling in JVahtncafui

Nabencavuk, the Z inacantecan ham let in which we worked, has two schools a  state 
school built about forty years ago, and a new federal school, built in 1966. The second 
school is said to  be the result of a  request to  the authorities m ade hy the leaders of the 
com m unity. T he large population of the ham let (the 1960 census figure is 1,427) and I he 
poor quality  of the teaching in the older school prom pted their action. T he effectiveness 
o f teaching in all Indian schools in C hiapas is questionable. T  eachers are often sent there 
because they did not perform well elsewhere. Few know anything of the oral Indian 
languages, and  iheir Spanish teaching methods are based on rote performance. Not all 
children go to school; but in recent years both interest and attendance have been 
increasing, and now girls are beginning to  attend.

4 For a mofT con.pt«' and dciailrd account of Zinacantcco culture, the rtM kr should consult m tm tm  by E. Z. V041 (1969).

'  T am ziI word» a j*  w ritten  th ro u g h o u t in  i h r  o r th o g ra p h y  u srd  in th e  T z o d iJ -E jif ik h . £ng lB lv> T tottil P id d  D rtioA A iy  t t ja p t r d  
(ran t l^au jth lin»  D ic tionary . F o r t ra d in g  p u rp o a n , x m p ro n o u n ced u  Ml h 'v in E n f th h . e as “ ch'* A n d t  a» 'is* '
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Weaving in Zinaamtan

O ne of the reasons for not sending girls lo school is that they should stay hom e and 
leam to cook and weave. W eaving, the skill w ith which our experim ent is concerned, is 
of great im portance in Z inacantan. W omen weave almost all clothing on backstrap 
looms. T he two most visible, and, by Z inacanteco standards, most beautiful garm ents 
are the pok' k ’u ul, a cotton poncho worn by all men, and  the pok’ mocebai, a cotton shawl 
worn by aJI women. Boys and  girls wear sm aller versions of the same red and  white 
striped garments. T hough some variation is allowed, certain  distinctive elem ents of the 
two patterns must rem ain fixed. T he defining features of the two patterns can be seen in 
Figure I, where two possible versions of a pok’ k ’u ul and  two possible versions o f a  pok' 
mocebai are shown.

Two Pok' K'u*uls

Two Pok’ Mocebals

Figure 1 .Zinacanteco woven patterns

The representation of these patterns constituted the focus of ou r study, and  in fact, are 
the only patterns ever woven in cotton. There is only one o ther pattern  woven by 
Zinacanteco women, a somewhat m ore com plicated black and white pattern  done in 
wool or wool an tf cotton.

The weaving process itself is a long complicated one. T he first two steps— spinning 
and dyeing— are not necessary for all garm ents. T he next step —w inding the w arp 
threads onto a fram e— gives the threads their first shed and gives the final piece of cloth
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w haicver striped pattern  ii may have. 'I'llus, the striped patterns arc differentiated at the 
warp-w inding stage. Girls start learning to weave when they are about nine-or ten- 
years-old. Before eight, they are simply not strong enough to operate a loom. They learn 
the easier st eps of weaving fust — txjiling w arp threads and dyeing wool, Weaving itself 
comes next, then w arp-w inding, am i finally spinning. By age twelve or thirteen a girl 
can weave on her own without adult supervision. Not all Zinacanteco women liecome 
highly skilled at these tasks, hut all attain  some degree of proficiency.

M ethod

¡ asks and I'rmedme

We did not take a U.S. lest ami present it to the Zinacantecos, but rather deve­
loped our procedures from what we knew of Zinacanteco culture. In principle we 
followed the strategy suggested by Price-Williams (1967), o fs tarting  with a familiar 
task, performed with fam iliar materials in a familiar context, next varying the context, 
ihe», in addition, the materials, and, finally, the task itself. This strategy makes it 
theoretically possible lo judge the extent lo which a person is capable ulgeneralizing the 
skills involved in a specific task beyond the context in which they were originally 
learned.

The task itself consisted mainly of plat ing wooden sticks of different colors and 
widths in toa wooden Fra me lo m akedilferenl striped patterns. O ur equipm ent consisted 
of a wooden IVame with inside dimensions of 9 by 1 f> inches and a total of 21H colored 
slicks. All were 9 ini lies long and three-quarters ofan inch high. In widlh they measured 
one-quarter inch, one and  one-tjuarier inches, and two and one-quarter inches. The 
reason for having slicks of varying widths was to [H'tmil varying degrees of detail and 
abstract ness in the representation of woven patterns. In weaving, one can crca tea  broad 
slripe with a num ber of threads of the same color, analogous in our experiment to using 
several narrow  sticks of the same color In our cxjK'rimciU, it was also possible lo create a 
broad stripe with a broad stick, a representational device that is a more abstract, if less 
detailed representation of woven stripes. T he availability of stic ks of three dillerent 
widths corresponding to stripes of three different widths in lli t: puk' ku* u! and pok' tmcthal 
made it possible lo invesligale the effects of weaving a n d  other kinds of experience on the 
representational conventions used to reproduce the two woven patterns. There were 
eight dilferent colors red. while, orange, light pink, olive green, yellow, black, and 
sky blue T he 60 w hile. 60 red, 30 pink, and 30 orange sticks came in all three widths. 
The rem aining sticks — 16 green. 16 yellow, 3 black, and 3 blue, came only in the 
narrowest width. These color descriptions refer lo colors designated by the Knglish 
Irrms. The rclalion of the slick colors to Tzm/¡I color terminology will t>c discussed 
later. The frame served to elim inate the culture-sensitive skill of̂  orient ing designs in 
space; there was only one way to place the Stic ks Deregowski, 1969,.

We presented the subjects with the frame and the Stic ks and demonsl rated how lo 
put them  in. Participants were then given a series of nine pattern  representation tasks. 
An overview of the tasks in terms of the dimensions of familiarity and complexity is 
presented in Table 1.
T he first two problems o f the experim ent [unfamiliar context) involved using strange 
m alerials in a familiar task. We asked the subjects (o use our colored sticks to make 
representations of two items of their own clothing-(he/>o£'£'t/*i// 'topofligure I) and the 
pok mc:.-bal [bottom of Figure 1 By starting  with a  representation of the subjects’ own 
clothing wc hoped co keep ihe (ask from being ethnocentric or centri-rnltural Wober, 
1969 The >c two problem s constituted our great eit degree of cultural familiarity. The
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Tabi« 1
I CHARACTERISTICS OF THE PATTERNS

Familiar tasks with 
unfamiliar materials: 
Pattern representations

U nfam iliar tasks with unfam iliar 
materials:
Pattern continuations

Less
M ore fam iliar »-C olor -»Less fam iliar

complex Pattern 1 
{ [pok’ ku*ul)

Pattern
I

More
complex Pattern 2

(pok’ moctbal)

Pattern  3 

Pattern 4

P attern  6 

Pattern  7

Less complex 
(m ore fam iliar) 

t
Pattern

Pattern  5 P attern  8
1

M ore com plex 
(Less familiar)

two highest degrees of cultural fam iliarity schem atized by Price-W illiams were 
impossible lo integrate into this study. Zinacantecos would have been outraged had we 
used the real m aterials o f weaving in an artificial experim ental contcxl — the conditions 
required by the second level of familiarity. T o study pattern  representation in its most 
familiar manifestation would require observing the weaving process itself. Because 
variation was neither perm itted nor observed in Z inacanteco patterns, the weaving 
process really offered nothing to study in the dom ain o f pattern  representation. The 
process of learning to weave did, however, become the topic of a  later study, yet to be 

| reported. Despite the absence of an opportunity  to observe Z inacanteco pattern
. representation in its most fam iliar contexts, ou r design did utilize Price-W illiams'
( strategy in that the rem aining seven problems constituted a  stepwise progression in the

direction of unfam iliarity. W hile the two woven patterns were equally familiar, they 
were not rqually complex. T he relative complexity of the two patterns can be seen in

i Figure 1, We asked for the sim pler pattern  — thepok’ k ’u *ul — first. Since Zinacanteco
| children dress exactly like adu lt Zinacantecos, each subject was wearing one of these

garments. T he other garm ent was also present in the experim ental situation, either in 
the pok' k ’u*ul of our informant or his son o r in the pok' mocebal th a t the experim enter 
wore. T he various widths of red, w hite, pink and  orange sticks were available for those

i first two tasks. The different kinds of stick gave the children the opportunity  of using
several strategics for representing the difference between the two patterns.

VVe next shifted to an unfamiliar task — pattern  continuation. W e started  a pattern , 
with three repetitions of its repeating unit, and asked the child to finish it, doing it the 
same way. O ur six continuations went from more to less fam iliar along two dimensions- 
pattern and color. We started a simple red and white alternation  sim ilar to the

r configurat ion of t he pok' k 'u 'u l in the first task (Figure 2s, Pattern  3), and  asked the ch ild
lo continue it.7

‘  TV* T ifu r r s  i r  not m u l t  to  »calc in  re la tio n  to  th e  wooAen fram e. O n ly  th e  rckaliofuhip  betw een  ih e  w id ths o f th e  itick* ts 
aociirmie.

1 O nly  ih r  n a r ro w e r red  a n d  w h ile « k i n  w r r r  used, bu t (he larg e r red  an d  w hite t u c l u i n d  o ran g e an d  pink  &lich of all w r rr
available fo r the ch ild ren , aa in th e  firM I wo laik*.
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RED llllll Y E L L O W S ^  
GREEN I■  I  WHITE

Figure 2. Models for pattern continuation
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We then switched to  color com binations (green + yellow; green ♦ yellow + red) tha t 
did not appear in Z inacanteco clothing patterns (although Zinacanlecos did have red 
and green belts and  ail three co lon  could appear in nonpattem ed  borders). T he next 
three models (Figure 2) followed each o ther in degree of fam iliarity and  com plexity in a 
sequence parallel to  that o f the first th ree; T he  parallel structure of Patterns 5 and  8 
needs explanation, as it is on a more abstract level that the others. I f  each kind o f stripe is 
considered a pattern  elem ent and  assigned a  letter (A, B, C ), then  P a tte rn  5 an d  8 are  
parallel in that they both consist o f the sequence ABAC. They differ in so far as the th ird

REPETITION
■niimiimuir
i m m m m i n
i in m im ii im

11111 tl 1111 Ml III
111 rn 11 in  i in  11 
ii im ii i im n ii

< 11É É11É1111111 É.I 
flll l l l l l l l l l l l l l  
11111III Mil I III I 
III! 11 Mil III Ml

KEY:
RED 1IIIIIII
W HITE

P ATTER N  9 
iiiimiiinnini

ii i ii h i  i in i m i

111 in in  i in  i in

F
i h i tu  11 h i in  i ii 
n in in i in m i  i

liiiHimiinini

PROGRESSION
i m i i i i t m i i i i i  
I Ml I III I til I MU 
111 III 11 III III 11 
I I I I IH IIt l l l l l l  
III III 1111 III Ml I

HIM I In I I I I I11 
U H II I IU I IÜ I I
m i n u n  m u  u
M lli l l l l l l l l l l l  
I II 11 II IIIIIII11 
il III 11IIIIII III I

Figure 3. Model for crowing pattern  and three possible continuations
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elem ent, C, is created  in Pattern  5 by adding  a  second stick of the same color to B, in 
-Pattern 8 by making a one-stick stripe o f a  th ird  color.

T he  sticks available to com plete patterns 6 and  7 were the th in  green, yellow; black, 
and  blue ones. T he  models used only green and  yellow (Figure 2). T he  available sticks 
for Pattern  8 were limited to the correct ones: th in  red, green, and  yellow ones.

At this point in the experim ent we pu t in a growing pattern  to give the subjects a 
chance to stop merely im itating our behavior and  do some expanding of the original 
pa ttern  (Figure 3). T h ree  correct continuations o f the pattern  are possible.

T he tenth  task involved a  shift of the m aterials from wood to  paper. The subject saw 
a model pa ttern  draw n on paper and had to m atch it by choosing one of three 
alternative patterns. W e thought we were keeping the task the same —pattern 
con tinuation— but in fact, we introduced the confusing elem ent o f multiple-choice. 
T he concept of multiple-choice never really m ade the transition to Zinacantecan. O ne 
problem  was the difficulty or doing a clear dem onstration o f a  multiple-choice task. 
These tasks elicited mass confusion: children often placed their choice on top of the 
original, turned their choice around, piled all fou rpaperson  top of each other, o r paired 
their choice w ith the original and then paired the two rem aining patterns. D ata from 
the m ultiple-choice problems were therefore not analysed; but the difficulty posed by 
the problem  mode per se is both an interesting finding about cognition and  a 
methodological lesson for cross-cultural research.

T he specific instructions and procedure were developed through extensive work 
w ith our inform ant, X un Pavlu, and  through pretesting the procedures with 
Z inacanteco children.

Experimental Desing

T he Zinacanteco participants in the study were constituted into groups along the 
dimensions o f age, sex, and  schooling, as shown in T able  2.

Tabla S
ZINACANTECO SAMPLE CHARACTERISTICS

T raditional Z inacanteco E ducation Only
Age 4-5

Female

Extent of 
Participation

Patterns 1-9

Patterns 1-3 
only

Patterns 1-9 
Patterns 1-3 
only

6

0

M ale
Age 8-10 

Female M ale

Federal or S tate School

10
2

Female
Age 13-18

0
0

M ale

Zinacanteco girls are generally ra ther skilled weavers by the tim e they reach the age of 
our oldest participants, while Zinacanteco boys do not Ieam  to weave. School girls 
were not included because none existed in the oldest age range and  very few in the
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middle ag r group. No school children existed in the youngest age group because lh<r,- 
children were too young for school.

In com paring the developm ent of pattern  representation in schooled and 
unschooled groups of boys, it is im portant toconsidr.r w hat factors determ ine which h o y ;  

are selected for schooling. If these factors relate to the cognitive abilities being tested in 
our experim ent, then apparen t effects o f school experience m ay be artifacts o f the 
original selection bias. Ignorance on the part of the parents was ment ioned as a reason 
why a whole family ofboys might not go to school. This source of bias, w hether related to 
ignorance of m odern ways or innate ability would tend to bias the school group foward 
greater ability than  the unschooled group. O n the o ther hand, boys w ithout fat her j 
living at home may tend to go to  school (Trosper, 1967). This factor would not bias the 
sample either way. T he most usual pattern , however, is for some but not all sons in a 
family to a ttend school. The only basis for with in-family selection which emerged 
spontaneously either from our inform ant in N abencavuk or from Trosper's (1967) group 
of informants in another Z inacanteco village relates to  the family’s need lor help at 
home. T he first-born son is least likely to receive a school education because he is 
needed at home. This selection factor would not cause sample bias in terms ofcognit¡vi­
ability. W hen asked directly w hether parents ever send the ir sm artest children to school, 
our informant in Nabencavuk claim ed the opposite to be the case: parents send the 
stupid ones to  school so the teacher can make them  sm art, while bringing up  their sm art 
children at home. Thus, the biasing factors go in both directions, one tending to produce 
a school group of greater ability, the o ther tending to produce a  school group of'lcsser 
ability. In any case, the pattern  of results, to be reported, eliminates the possibility that 
perm ormance differences have been produced by ability differences between the 
schooled and unschooled groups that existed independently o f the school experience. 
For these reasons, sample bias does not appear to be a problem  in assessing the cffccts of 
schooling in the present study.

In summary, our experimental design m ade it possible to assess the effects of age, sex, 
and schooling on the children’s approach to the pattern  representation tasks. In terms of 
groups, it was not possible to separate sex from weaving skill as these are perfectly 
correlated in the Zinacanteco culture. Females always learn to weave; males never do. 
We were, therefore, dependent upon the pattern  o f results across tasks to detect distinct 
effects of these two independent variables in the group comparisons.

Supplem enting the group division according to age, sex, and schooling, however, 
were questions which could reveal relevant differences in weaving experience even 
within the female groups.

Each girl was asked how much she knew about weaving in a detailed way. After 
determining the steps of the weaving process the girls had learned, Childs asked them 
specifically which garm ents they had woven and wound warps for, to see if their 
knowledge of the construction o f the woven striped patterns represented in our 
experiment was first-hand.

Results and discussion

Representation o f  Woven Patterns

Effect o f  age and weaving skill. T able 3 shows how the children represented the pok' 
k’umui and pok’ motebal. Exam pies of the two garm ents are shown in detail in Figure 1. O f 
the youngest children, only one had reached a stage where he could represent both 
patterns as a simple alternation; none could differentiate the two. All seemed t .-j
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Tabla 3

PERCENTAGES OF CHILDREN IN DIFFERENT GROUPS 
REPRESENTING THE WOVEN PATTERNS 

tPOK’ K 'U 'U L  AND POK1 MOCEBAL) IN VARIOUS W AYS

Unschooled groups

4-1 yr old HOyr old 13-18 
Gtrfc f t  Boy» G irl»  & Boy» G i r t

0 - 12) i.v-7> tv=ie)

>t oM 
Boyt

GV« 15)

Schooled groups

lO y r o ld  l$ -1 8 y r  I S y r o ld  

Boyi o ld  Bay» college G irk

t V .  IS) (JV = 12) ( ,V . 6)

Patterns Differen­
tiated by complete 
analytic represen­
tations of threads

0 0 33% 15% 0 50% 0

Pattern» differen­
tiated by abstract 
analytic represen­
tation o f threads

0 0 0 0 0 0 67%

Patterns differen­
tiated by w idth of 
stripes, represented 
in detail.

0 6% 17% 39% 33% 8% 0

Patterns differen­
tiated by width of 
stripes, represented
abstractly

0 0 22% 0 0 0 33%

Patterns differen­
tiated by color.

0 0 0 31% 17% 8% 0

Both Patterns the 
same or differen­
tiated ambiguously

0 71% 28% 15% '28% 34% 0

Beth patterns con­
structed random ly 
(no differentiation)

100% 23% 0 0 25% 0 0

100% 100% 100% 100% 100% 100% 100%

preoccupied with (he task o f fitting the sticks into the frame 10 pay much attention to 
which sticks went in and  in w hat order. T he same preoccupation was in operation 
during their continuation o f the pattern models. R andom  choice, dom inant in the 
continuations, was predom inant here.

M ost o f th e  unschooled eight-, n ine-, an d  trr i-y ca ro ld s  cou ld  represent the pal terns
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in one way o r another. Nevertheless, only one child, one of the two girls in this group 
who knew how to weave, differentiated the patterns. T he m odal strategy, used l>y six 
children, was to represent both patterns as a regular a lternation  of red and white. Thus,

Differentiation by Analytical 
Representation of Th read s
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Figure 4 . Z n a c a n te c o  w ays of representing the w oven patte rn s
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the pok' mocebal pattern , com aim ng three differentiated parts or demerits, became 
identical w ith the tw o-part pok’ k’u*ul pattern. It is clear that the general failure to 
differentiate the two patterns stems from a failure to differentiate the elements within 
the more complex pattern. T he tcndcncy of this age group to simplify the more complex 
pal terns was also manifest in the pattern  continuations, to be described later.

Among the oldest children there arc  several different ways or representing the 
patterns. M ore girls than  boys showed detailed analysis o f the threads (Figure 4’: the 
crucial feature in this type of representation is m aintaining the configuration ofstripes in 
the two patterns, including the thin white stripes in ih zpok’ mocebal, A lthough this type 
of representation was more than twice as frequent among girls than boys, specific 
weaving experience did not seem to make any difference.

Z inacanteco boys are clothes-conscious too, but their representations of the two 
woven patterns show that they consider a  different aspect of the patterns significant. 
W hen the pok’ k'u*ul and pok’ moctbal is seen from a distance, its thin stripes tend to 
d isappear and the pattern  looks like a solid pink or light red color. Therefore the pok’ 
k'u*ul gives the impression of being "m ore red” and the latter of being “ less red ,” even 
though the threads in the two garment* are exactly the same color This aspect of gene­
ral appearance was chosen by four out of 13 of the oldest boys as the essential difference 
between the patterns. Figure 4 gives examples of differentiation by color: the boys used 
pink and orangestricks to express the visual effect o f greater and lesser “redness" O ne of 
the boys who chose color as the feature differentiation on the two woven patterns used 
pink sticks in the pok' mocebal, white in the pok’ k ’u*ul, seemingly reversing the 
concept ofihe^B*’ k’u*ulas the “redder” . N oneofthe girls used colorto differentiate the 
two woven patterns. There was further evidence that the girls treated color as a less 
im portam  feature in representing the pok’ k'umul and pok’ mocebal the overwhelming 
majority of the oldest group freely substituted pink for white and orange for red in their 
representalions, whereas most of the oldest boys did not. This difference between the 
two groups is significant at the .02 level according to a x2 test (two-tailed;

The girls' attention  to the structural detail of the patterns contrasts with tile fxiys’ 
representation of a difference in superficial appearance, a  diferenec nonetheless 
im portant in making the distinction between male and  female Zinacanteco clothing. 
The role requirem ents of a Zinacanteco woman in relation to clothing are different. 
Girls need to know and use the detailed aspccts of the pat terns more than boys and so are 
more apt to choose those aspects when representing them . »

A third feature, used equally by both girls and boys to differentiate the woven 
patterns, is width of stripes. But boys and girls had different ways of representing this 
differentiating feature. F.xamples o f the method used more frequently by boys are shown 
in Figure 4. T he pok’ motebai is represented as having broader white stripes and, 
sometimes, broader red stripes by the addition of more narrow  stick. The distinct red 
and white parts composing the red stripe o f the pok’ mocebal are not preserved; the red 
stripe is constructed as an  undifferentiated elem ent W hen the girls use stripe w idth to 
differentiate the patterns, they usually use the w ider blocks to represent wider stripes, in 
contrast to the boys. Thus, a wide red stick could be used to  form an abstract 
representation of the three th in  red stripes separated by a few white threads in the^oA’ 
mocebal. Not all the differentiations were related to the patterns in an obvious way, 
however. For instance, one girl used alternation of red and white to represent both 
patterns, but used w ider red and wider white sticks for the pok’ k ’u'ut.

These sex diilcrcnces in the representation of the woven patterns, significant at the 
.01 level (Fisher’s l est, one-tailed), must relate specifically to  weaving skill ra ther than 
to o ther aspects of Zinacanteco sex differentiation, for the pattern o f sex differences if 
reversed in the novel pattern  continuations, as we will see.
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Effect of Schooling. .

School experience seems to have had a strong influence on the representation 
of the woven patterns (Table 3). At the middle age level the schooled boys show 
a much greater ability than  the unschooled boys to differentiate the two patterns; 
this difference is significant at the .05 level (Fisher Test, two-tailed).

By adolescence, the boys with school experience represent the woven patterns more 
like the female weavers than  like the male nonweavers! Like the unschooled boys, the 
schooled boys did not know how to.weave. Yet their frequency of thread-by-thread 
representations, is significantly higher (p <  .01 ,'two tailed Fisher Test).

An interest in the elFect of formal education led to thè inclusion o f a  group of six 
U.S. students a t RadelifTe College. These female students, lacking all experience 
with the woven patterns, were shown a  pok’ k'u*ul and a pok’ moeebal and  asked to 
represent them using the same sticks and fram e as the Z inacanteco subjects. T h is ' 
student sample had the highest proportion of all groups o f analytic representations 
(Table 3); but they were of a different sort (Figure 5). W hile ’ m aintain ing the 
configuration of stripes in the two patterns, they simplified their representation of the 
broader, stripes, using a  single broad stick instead o f a  group o f narrow  ones. The

Ftok1 M o e e b a l

i ■.

r

r

RED IIIIIUI
WHITE

Figure 5. A m erican college stud ents' representations of the w oven patte rn s
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American roliege group differed significantly from both unschooled Zinacanteco 
weavers and schooled nonweavers in om itting the detailed depiction of individual 
th rrads from their analytic representations (p <  .01, Fisher Test, two-tailed). In sum, 
lliis was I he only group to use simplified or generalized pattern  elements within the 
context of analytic r tp  resen ta t ions which accurately preserved the configuration of 
stripes of the original m aterial. A clue to the potential influence of specific training was 
provided by the rem ark o f one student whose strategy differed somewhat from the 
majority of her group. A potential specialist in visual studies, she chose to differentiate 
the two patterns by w idth of stripes alone, saying th a t her art teacher was always telling 
her to simplify things and  leave out unnecessary details. This student, like the other one 
using width ofstripe to differentiate the two patterns, employed broad sticks to represent 
broad stripes. Note that Z inacanteco weavers were the only o ther group in which this 
representational strategy manifest itself.

Development o f the Ability to Continue Patterns: Age, Sex and Schooling

Analysis of the children’s perform ance on the seven pattern continuation tasks 
provides a general developm ental context for their representation ofthe culture-spccific 
woven patterns.

Age brings an increasing ability to continue patterns correctly, as Table 4 shows. In 
scoring performances on  pattern  continuations, we tried to give each child credit for 
what he was trying to  do, ra ther than  m ark him totally incorrect for what might have 
been careless errors. W e allowed up  to  three mistakes (only one mistake on Patterns 6 
and 7 — the small num ber ofsticks available m ade these patterns shorter) before scoring 
a continuation  as incorrect. Am ong the  unschooled children, the youngest fail to 
continue any patterns correctly; children at the middle age level complete an average of 
4 out o f 7 pattern» correctly; and  members o fth e  oldest age group complete an average 
of 5 pattem scorrectly . These age differences are statistically significant at th e .001 level 
according to the M ann-W hitney U Test.

T he notion that knowing how to weave would, in itself, prom ote a general skill in 
p a ttern  representation on the p art o fth e  girls is disconfirmed by the data. There are no 
statistically significant sex differences in the two younger age groups, but at adolescence 
the boys show a decided superiority in accurate pattern  continuation (Table 4). This 
difference, significant at the .02 level according to the M anny-W hitney U Test (two- 
tailed), indicates that some factor is m ore im portant than  weaving skill in prom oting the 
general ability to represent linear patterns.

W hile we have seen that schooling exerts a strong influence on the representation of 
the fam iliar woven patterns, it has no effect on performance with novel patterns in the 
pattern  continuation  tasks. T he schooled adolescent boys are no different from the 
unschooled adolescent boys in num ber o f correct continuations: both groups complete 
about six patterns correctly, on the average (Table 4). Similarly, schooling has no efTcct 
on overall pattern  continuation scores at the middle age level: both groups of boys 
com plete an average of four out of seven patterns correctly.

Strategies o f Pattern Representation

U nderlying the developm ent of the ability to complete patterns correctly is a 
sequence of distinct strategies o f pattern  representation. A strategy is an internally 
consistent approach to patterns th a t deviates in a  systematic fashion from the model 
being represented. T he strategies will be described in the developm ental order revealed 
by our comparison o f age groups. This order turned out to  respresent a  scale of 
increasing complexity and similarity to the models, such that older children's 
representations tend to preserve more aspects or features o fthe  various patterns. Table 4
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shows liow frequently each o r the various strategies was used for participants with and 
w ithout school experience in each age group. At the oldest age level, strategies are 
presented separately for girls and boys.

Random. R andom  order of sticks was the dom inant strategy o f the youngest age 
group, just as in their representations of the woven patterns. Not only did almost all of 
them use it, but m any did so w ith great persistency.

Consistent use cf  one color. Two o f the youngest boys totally ignored the patterns 
started by the experim enter and put in all the slicks o f one color th a t they could find. 
I'hcsc continuations were the high points of their otherwise generally random  
performances.

Representation ofpattern color. Two of the youngest girls used colors correctly, putting 
in only the colors used in the models, but did not create any discernible patterns with 
them. Each girl did this only twice. All o f their o ther continuations were random.

Vo two identical sticks adjacent. This strategy, most prevalent w ith the youngest 
children, involves using sticks of at! the different colors that were available — neither 
random ly nor w ith organized substitutions o f colors, but by placing no two identical 
sticks next to each other. This strategy preserves the feature of stripedness without 
representing the color or pa ttern  o f the stripes.

Consistent representation o f one pattern element with inconsistent representation o f other element 
(s). T his strategy was as frequent in the middle as in the youngest group. It consists of 
continuing a striped pattern  by representing one aspect o f the pattern accurately 
throughout but allowing o ther aspects to vary. Figure fi shows tw oofthese responses. In 
the first, a response to Pattern  4 (rrrw 7), the subject retains only the numerically smaller 
element (w) of the pattern  and treats the larger one ( i t t )  inconsistently. In the second 
exam ple, a response to  Pattern  8 [rrgrry), the subject represents the stable element ( i t )  
accurately but is not able to  cope with the a lternating  ones {g, y).

Homogenization o f pattern elements. This strategy expresses an emphasis on qualities of 
the whole By reducing the num ber ofdifTerentiated parts, the child represents only the 
more dom inant aspects of the pattern. Figure 6 shows two different homogenizations of 
Pattern 5 (rrwrrww). T he two children have both retained the most stable, and 
therefore the most striking, element of the pattern  —the double red stripe— but have 
chosen different ways to cope with the alternating  width of the white stripe in the 
repeating unit. Table 3 shows that this strategy rises sharply in frequency from the 
youngest to the middle age level and then declines somewhat am ong the oldest group. 
Hom ogenization is not replaced by another “erro r” strategy am ong the thirteen 
through eighteen year-olds, but ra ther by accurate continuations: indeed, six 
adolescents are able to  continue all seven patterns correctly.

Quant it at ire reduction or expansion o f  a pattern element. A strategy involving quantitative 
change in an element of a pa ttern , but preserving all o f its variable features, was used 
only four times — in four different patterns, and  by four different boys (Figure 6). Such a 
small num ber indicates that the ability to represent a given element accurately is basic 
to the ability to represent dilTerentiated elements o f a pattern. O nly in these four cases 
did the la tter ability exist w ithout the former.

Free jariation o f  similar colors. For continuations o f Patterns 3, 4, and 5, pink and 
orange sticks were available as well as red and  white ones. An example o f a  pattern 
yielded by this strategy is shown in Figure 4. T he last two patterns in the figure show

I’a i l f f l ) ' J t t i j  m M i / r d  in i k  I t '«  In  i h f  fallow ing «  f irm r o f  aM irfvlatinrv r  a r id ,  w whil<, (p f fn ,  y - yellow
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Figure 6. Strategies of pattern representation

substitution of pink for w hite and  orange for red sticks in constructing a  red and  white 
alternating pattern. T ab le  4 shows that color substitution w asequaily frequent at all age 
levels, at least am ong the girls. Since Tzotzil speaker* often use a  single color term  to 
encode this pink and  w hite and another single term  to encode this orange an d  red, the 
possibility of a relationship between color terminology and  color use was suggested. 
Evidence relevant to testing this hypothesis will be presented later. A lthough blue an d  
green are also denoted by the same term  in Tzotzil, the use o f blue sticks in th e  green 
and yellow patterns (5 and  6) only occurred once, perhaps because the shades were 
actually quite distinct. T he fact that only three blue sticks were available m ay also have 
contributed to  the small num ber o f color substitutions for these patterns.

JVumber o f  Sticks Placed at a Time: A Measure o f Cognitive "Chunks"

T he m anner in which children placed sticks in the fram e —one at a  tim e o r in 
groups— seems to reveal som ething about the cognitive organization of their patterns. 
By putting sticks in as a group, a child indicates that he is able to predict parts of the
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pattern; when Kb grouping! relate to the pattern 's structure, he shows that he has an 
organized m enial concept o f the pattern .

T he frequency of the different types of »tick groupings is displayed in Table 5. The 
youngest children, in addition to doing most of their patterns random ly, put in almost 
all o f the sticks one-by-one. W ith age there is an increasing tendency for a  child to place 
sticks in groups which corespond to  stripes in his pattern. This developm ental trend, 
significant .002 level by the M ann-W hitney U T est (two-tailed), parallels the greater 
ability of older children to be consistent and correct in their pattern  completions. The 
schooled boys are not significantly difTerent from the unschooled boys in terms of 
placem ent units. Thus, with age, the organization of the children’s motor behavior 
comes to  reflect the very structure o h h e  pattern , specifically the differentiated elements 
of which it is constituted.

Comparison among the Patterns: The Role o f  Familiarity and Complexity

T he effect o f a shift from a fam iliar design in fam iliar colors (simple alteration o f red 
and white — Pattern  3) to the same design in a  new color context (green and  yellow — 
Pattern  6) is masked by another effect. T he similarity of the colors available for the red 
and white pattern  (and perhaps also the large num ber o f orange and pink sticks) seems 
to have m ade it m ore difficult. C hildren often m ade substitutions or pink for white and 
orange for red. If, however, one control* for this factor by disregarding these 
substitutions of pink for w hite and  orange for red, then the new color context causes 
great difficulty for the youngest children and m uch less in the two older groups. This 
effect is displayed in T able 6. In the youngest group, three boys succcded with an 
a lternating  dark and light pattern  with a red and  w hite model; none could produce such 
a pattern  with a green and  yellow model. T he negative effect o f a  new color context, 
while not occurring for all children, is a reliable one according to the sign test (p = .016, 
one-tailed test).

T he patterns can also be considered in terms o f complexity (Table 1). T he first shifts 
tow ard greater complexity occur in the transition* from Pattern 3 (rw) to Pattern 4 
(rrrw  and from Pattern  6 (gy i to Pattern 7 (gggy). Complexity stems from adding a 
second feature, num ber, to the first feature, color, which differentiates the two elements 
of Pattern 3 (rwl and Pattern 6 (gy). This shift in complexity is confounded with a  shift 
away from cultural fam iliarity — in fact, Pattern 4 (rrrw) constitudes a color reversal of 
the pok' k ’u*ul configuration. Some children who could deal w ith Pattern 3 (rw) cannot 
deal with Pattern 4 (rrrw) (Table 5). Some of the younger children fail to  represent the 
greater degree of differentiation of elements w ithin this pattern. This effect, manifest in 
the simplification strategies discussed earlier, is also a  reliable one according to a  sign 
lest (p = .008, onetailed). T he effect, however, does not manifest itself in the green an 
yellow patterns. (Pattern 6 vs Pattern 7). A possible explanation is that the complexity 
added by making num ber a variable in the pattern is less im portant than  the confusion 
caused by reversing the figure-ground relationship of the familiar red and white striped 
pattrrn . Problems involving transform ation of the fam iliar may causc more difficulty in 
a traditional society than a totally foreign problem of equal complexity.

1'he second shift —to a repeating unit consisting of three differentiated elements 
(Pattern 5, rrwrrww; Pattern  8, rrgrry)— had a larger effect. O n  both Pattern 5 
(rrwrrww) and Pattern 8 (rrgrry J the eight-to ten-year-olds show a  definite drop in 
competence from each of the preceding patterns (Table 5). These drops are reliable 
according to a sign test {p < .02, one-tailed). (The drop in accurate reproduction from 
Pattern 7 to Pattern 8 occurs, despite the fact that only sticks of the correct colors were 
available for Pattern  8 whereas sticks of colors not appearing  in the model were 
available for Pattern 7.
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Tabl* 6
PERCENTAGE OF CHILDREN IN DIFFERENT CROUPS 

CORRECTLY CONTINUING VARIOUS STRIPED PATTERNS 
W ITH AND W ITH O U T EXACT COLORS

Unschooled groups Shooled groups
4-5 yr old 8-10 yr old 13-18 yr old 8-10 13-18

Pattern* Girls & boys Girls & boys Girls Boys yr old yr old
(JV = 12} [N=  12) CAT = 9) ( 9 ) Boys Boys

(jV .= 10) (-V = 9)

b
r - 3 25% 100% 100% 100% 100% 100%
—4 8% 75% 100% 100% 80% 100%
- 5 0% 25%' 56% 89% 50% 56%
!— 6 0% 92% 78% 100% 100% 100%

7 0% 100% 78% 100% 90% 100%
------»8 0% 42% 89% 100% 70% 100%

9 0% 8% 22% 22% 20% 44%

* P a tte rn s a r t  illu stra ted  in K i^ u m  2  a n d  !l.

^ Arrow * jo in  patterns lhat Ire  kJrm iraL (!t and 6. 4 and 7) Or sim ilar (5 and B) in t l r u r lu i f  but v ir y  in color.

T he frequency of ihe homogenization strategy in response to Patterns 5 and 8 shows 
that children try to reduce them to two-element patterns.

In the oldest group, there is a significant drop in correct completions with Pattern 5 
(p -  .03, one-tailed sign test) but not w ith Pattern 8. For the whole sample, in Tact, 
Pattern 8 is easier than  Pattern 5; the probability of the observed difference between the 
two patterns occurring by chance is .004 (two-tailed sign test). In the context of this 
experiment there is no way ofdeciding w hether the lesser difficulty of Pattern 8relative 
to Pattern 5 stems from the nature of the two patterns (color alternation in Pattern 8 vs 
num ber allernalion in Pattern 5) or from the nature of the available sticks. (Only the 
correct sticks were avaialblc for Pattern 8, unlike Pattern 5).

Pattern complexity, measured in terms of the num ber of differentiated pattern 
elements, causes more representational difficulty than pattern  unfamiliarity. A 
comparison of the results for Patterns 3, 4, and 5 demostrates this point. If pattern 
familiarity were the more critical factor, the shift from Pattern 3 (rw) to Pattern 4 (rrrw) 
would cause a  greater decrement in performance than the shift from 4 (rrrw) to 5 
(rrwrrww). It is clear from T able 6 that the opposite is true; and this difference in the 
decrem ents is significant at the .004 level (two-tailed sign test).

Pattern 9, the growing pattern  shown in Figure 3, was definitely the most difficult 
one for all o fth e  groups (Tabla 6). This pattern  involves four values a long the dimension 
or num ber and eight difTerent parts in all; attem pts to reduce the pattern  to fewer 
elements were frequent. There was a  tendency for the older schooled boys to do better on 
this pattern, but it did not attain statistical significance. Interestingly enough, however, 
the only participants in Navencavuk who responded to the pattern  with a progressive 
solution (Figure 3), that is, by continuing its growth, were boys with school experience, 
one at the oldest age level, one at the middle age level. Thus, schooling may encourage
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the forrmilation of an abstract principle (hat goes beyond lh r information given, 
general int; a solution which transcends the tone  re to characteristics ol the model.

Both the oldest girls who successfully completed the growing pattern  used a m irror 
image solution Figure 3). T he choice of this solution may be related to the nature of 
Zinacanicco woven patterns, in which thin striped borders are placed sym metrically at 
both edges of a piece of cloth. Again, weaving seems to produce a specific effect rather 
than a general pattern skill.

Color Terminology- and I 'it o f Culur in Patterns

We sought an explanation for the commonly ocuring substitutions o f pink for white 
and orange for red in the pattern  continuations. Pink and white, orange and red, were 
often in free variation in the children’s representations of (lie woven patterns, as well. 
T zou il has five basic color terms; a single color term  is usually used to  describe our 
pink and white sticks, another single term to describe our orange and red sticks. 
Nevertheless, it is possible lo label the color of each stick distinctively by adding 
diminutive suffixc3 or using Spanish loan-words. We wondered if there might be a 
correlation between the ability of a child to encode similar colors distinctively and  his 
differentiation of theie colors in pattern continuations. At the end of the experiment 
each child was asked to name the color of eat h type of stick; T able 7 shows the obtained 
relationship between verbal cut onding of related colors and the use ol these colors in the 
pattern continuations. iThe use of English color terms in this section, as elsewhere, 
describes the sticks as an English-speaking person would, nothing more. This non­
technical way of relerring lo the colors of the sticks sullicc's for purposes o f this 
experiment.) W hile the use o f color in the youngest children’s patterns seems 
independent of color terminology, the performances of the older children appear more 
elearls related to the distinctiveness of th n r  encodings.

Eighty percent of the eight-to ten-year-olds who fail to describe the pink and white 
stirks in a distinctive fashion use pink and while sticks interchangeably in forming 
stripes; only 50ro of the eight-to ten-year-olds who give distinctive descriptions of the 
pink and white sticks make these substitutions. Similarly, substitutions of orange for red 
sticks are made by 100% of the eight-to ten-year-olds who give non-distinctive 
descriptions of the orange and red sticks, and by only 33% of those who give distinctive 
descriptions.

In the thirteen- to eighteen-year-old group of unschooled boys and girls 73% of the 
children with non-distinctive encodings for the pink and white sticks make 
corresponding substitutions in their patterns, as com pared to 30% of those with 
distinctive encodings. All the thirteen-to eighteen-year-olds w ho fail to describe the 
orange and red sticks distinctively substitute orange slicks for red sticks in their patterns; 
only one-ihird of those with distinctive descriptions do so. All but one of the thirteen- 
to eighteen-year-old schooled boys distinctively encode both the pink and  white and  the 
orange and red sticks; and  there are almost no color substitutions in this group. But the 
relation between terminology and color use is weakest am ong the eight- to ten-year-old 
schooled boys (Table 7). Perhaps this group is learning Spanish terminology in school, 
but has not yet mastered its referential properties. Nevertheless, looking at the 
association between distinctive color terms and  distinctive color use for the two older 
groups of unschooled children combined, we find that there is a reliable correlation 
between non-distinctive (or incorrect) encoding of pink and  w hite and  the substitution 
of pink for white in pattern  continuations (x? = 5.1, p  < .025, one-tailed). Similarly, we 
find a reliable correlation between non-distinctive encoding o f orange for red in pattern  
continuations (p <  .05, one-tailed Fischer Test). The language o f the distinctive terms
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Tab!« 7
PERCENTAGE OF CHILDREN IN DIFFERENT AGE GROUPS 

W ITH AND W ITH O U T DISTINCTIVE COLOR ENCODINGS WHO MAKE 
CORRESPONDING SU BSTITUTIO N S IN CO NTINUATIONS OF RED AND WHITE

PATTEHN8

Unschooled girls & boys 
Age Age >Age 
4-5 8-10 13 lH :

Shooled boys 
Age Age 
8-10 13-18

Distinctive color enconding of 
pink and  w hite sticks 

„V

N ondistinclive (or incorrect) 
color encoding o f pink and 
w hite sticks

A"

Distinctive color encodings of 
orange and red sticks 

X

N ondislinctive (or incorrect) 
color enronding of orange and 
red sticks

Pink-white substitutions in pattern  continuations

100% 50% 30% 
2 8 20

100% 80% 73% 
2 5 11

67% 0% 
3 II

71% 0%
7 1

O range-red substitutions in pattern continuations

100% 100% 100% 
3 5 2

—  ,33% 33% 
0 9 27

67% 9% 
6 II

50% 0%
4 1

does not m atter: Tstotzil dim inutives and Spanish loan-words are equally effective; 
distinctive and specific encoding is the crucial factor.

Al lhis point we wondered w hether color substitutions in the patterns were a m atter 
of reprcseniational preference or, discrim ination failure. We therefore did another 
experim ent in which children who had made pink-white or orange-red substitutions in 
their pattern  continuations were asked to sort sixteen sticks by color, m atching four 
standards set up in different locales —a basket, small pail, large pail, and tortilla table. 
T he four colors were pink, white, orange, and red. Twelve children participated in this 
ex|>crimcnl, five eight— to ten-year-olds and  five thirteen — to eighteen-year-olds 
w ithout school experience and two eight— to ten-year-olds with school experience. 
Eleven out o f the twelve children sorted without error. Thus, free substitution of pink 
for white and  orange for red in pattern  continuation and representations is not based 
upon an inability to  discrim inate these colors.

- Sum m ary and conclusions

The Role o f  Wearing Skill

Knowledge o f w eaving has a  large degree o f influence on the representation of 
Z inacanteco clothing patterns. P attern  analysis, m ore frequent am ong the weavers,
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. ; r rars to  reflect itic perceptual requirem ents of the task in wich the patterns are 
m  bedded.

Since analytic représentât ions were constructed by two girls who had  never crcalcd 
tV.j two patterns by w inding w arps for them  in the actual weaving process, it is 
..Tipossible to conclude anything about the relation of pa ttern  representation to the 
weaving skill itself. A later, unpublished, study of how Zinacanteco girls actually learn 
to weave does, however, supj>ort I lie idea that girls have already learned how to carry 
out a great deal of the process before they sit down to weave their first picce of cloth.

The weavers also tended to use wide sticks to represent a stripe composed of a 
number of threads, whereas the non weavers more frequently used several slicks placed 
next to each other. Thus, knowing how a woven pattern  is constructed apparently  can 
lead to a more generalized concept of the pattern , as well as foster a m ore analytic 
representation. W hile these two characteristics o f  the weavers seem somewhat 
ontradictory, pattern analysis and generalization can be integrated, as the 

performance of the American college students shows, for they used generalized stripes 
while accurately representing the configuration of stripes in both woven patterns. 
Originally it was thought that weavers mifjlit use a  group of narrow  sticks of the same 
"olor to represent a single stripe, just as a woven stripe is composed of a num ber of 
individual threads o f  a single color. But this was not the case, for the nonweaving 
Zinacanteco boys used narrow  stick; lo represent broad stripes more frequently than  the 
weaving girls. Consequently it seems as though the effect o f weaving knowledge on the 
onceptualization of woven pattern  l id  more in the analysis of pa ttern  configurations 

than in the detailed representation o f threads per se
T he high frequency of analytic rcp rc ;m  tat ions am ong the weavers confirms the 

n iiion that a craft develops the com ponent cognitive abilities necessary to its 
, rl. irmance. This effect of weaving knowledge on the representation of woven patterns 
<_ ■■".tly parallel the effect: of pottery making knowledge on conservation of clay 
jb : ‘.ance in Price*Williams ct al's ^1967) study. G eneralized representation of 

individual stripes through the use of broad sticks, on the o ther hand, would seem to 
;.istiiuie a cognitive ejje:t ra ther than a component part of the weaving process itself. 

Knowledge of weaving did not, however, foster a general proficiency in the 
. presentation of linear patterns, as manifest in the continuation tasks. O ne possible 
• xplanation is that the girls did not weave enough liir their skills with patterns to become 
i t  neralizcd. This interpretation is suggested by the Mexican study of l'rice*Williams, 
(jordon, and Ramirez (1967). They (bund that where young l>oys were very actively 
involved in pottery making, such as occurs when the skill is com m ercialized, the 
conservation of clay substance generalized to o ther types of conservation concepts such 
as weight and volume. In contrast, where hoys were 1er.* actively engaged in pottery 
making, clay substance was the only conservation concept to reflect the influence of the 
patting skill.

But the fact that the weavers (unschooled female adolescents in ou r study actually 
performed more poorly on pattern  continuation; than the com parable non weavers 
ur.:.~hooled mate adolescents, belies any interpretation Lascd simply on am ount o f 
. aving experience. Perhaps the cruc.al factor is that Z inacanteco cultu re  develops 

r-.^al problem solving skills more in Zinacanteco m ale; than females, particularly  the 
’.ills useful in carrying out economic transactions. Even in the study of Price-W illiams 

J h's ¿illeagues, degree of pottery making experience cccmcd to be confounded with 
amount of commercial activity in which it was involved.
Perhaps, then, practical experience develops sp <fi. com ponent cognitive skills —as 

M 'xican weavers (our study and po tter; Price-W illiams et al., 1967,— whereas 
:r more general cultural influence*, e .anomic activity for instance, develops 

_ / cognitive perfomance— the represent at ion o f novel patterns by adolescent
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boys in ou r study; the conservation ofliquid quantity  and  o ther conservation concepts in 
the Price-W illiams et al. (1967) study. O ther studies are needed to unravel the precise 
nature  of the environm ental forces which lead to the generalization of cognitive skills.

Developmental Stages o f  Pattern Representation

O ur results dem onstrate with striking clarity that pattern  representation is subject to 
seemingly universal stages of organization and that the effects of culture-specific 
experiences are shaped and  delim ited by these general developm ental processes. 
W erner has applied his general theory of com parative m ental developm ent to the 
sphere of perceptual representation. In his view this developm ent proceeds from diffuse 
organization characterised by “qualities-of-the-wholc” to an organization in which the 
e&sential feature is a “ decisiveness of parts standing in clear relation” (1948, page 112).

We have seen that, whereas older Zinacanteco children may copy a given pattern 
accurately, younger children will represent only its dom inant features. The 
Zinacanteco child solves the problem  of complexity by reducing different parts, either 
by ignoring them or by making them identical to o ther parts.

The Role o f Formal Schooling,

Schooling did not have any definite effect on the growth of representational skill as 
manifest in perform ance on the p a tte rn  continuation problems. This result is quite 
different from Greenfield’s earlier findings am ong the wolof in Senegal, where schooling 
produced a striking effect on cognitive developm ent (Greenfield, 1966, Greenfield, 
Reich, and Olver, 1966.) The position of Formal education there was similar to its place 
in Z inacantan, for schooling introduced a w ritten language into an otherwise oral 
culture.

A possible explanation of the difference in schooling's effect in the two cultures is that 
an emphasis on general problem solving skills is encouraged in the indiginous 
Z inacanteco, but not Wolof, culture and that these skills are therefore not augm ented by 
low quality  formal schooling in Z inacantan. This interpretation was suggested by 
G reenfield’s informal comparison of the two cultures and is supported by the informal 
observations o f  M iyam oto,8 the only o ther investigator familiar with both the 
Z inacantecos and the Wolof.

Only in the response to the growing pallern was there a suggestion that school 
experience might make a difference to the representation of novel patterns. Two 
schooled boys were the only participants who made this pal tern “grow” beyond the 
concrete details of the model. Zinacanteco culture places great sireeson doing things the 
“ true” (baz'i) way. W ry  likely mosl < liiktren treated our model of the growing pattern 
as som ething lo be em ulated rather than extended. But School, w ith its emphasis on 
learning principles transferable lo any context, could be erosive of the. notion of the 
baz'i way. Two of the schooled boys did, in fact, form ulate (he principle behind our 
paltcrn and used this principle to develop the pattern beyond our model, ra ther than 
merely copying it.

Although school perform ance had minimal effect on pattern  representation in 
general, il had a large cllecl on representations of the two Zinacanteco woven patterns. 
This outcom e was quite unforscen. Al the middle age level boys w iih school exjierience 
more frequently differentiated the two patterns; at the oldest age lev el, they represented 
the thread-hy-thread configuration as ofte n as the female weavers. Perhaps schooling

1 H«r&otial com rm inicfttton. JfJ7l _
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induces operations which make it possible to translate a principle from one m edium  
—the woven m ateria l— to a different one, wooden sticks in a frame. In our experiment, 
only the woven patterns dem anded this translation, and these patterns were the only 
ones to elicit substantial differences between schooled and unschoooled groups. In fact, 
an intrinsic characteristic of reading and writing is translation between two media, the 
oral and the visual. Because this translation aspect of schooling would be present 
wherever reading and w riting were taught, even when schools were of low quality , it 
seems a reasonable account of the means by which formal schooling influences 
representation of the woven patterns.

Color Lexicon and the Use o f  Color in Patterns

A whole range o f studies have focused on the relationship between color lexicon 
and monlinguistic behavior relating to color, in attem pts to test out the W horfiam 
hypothesis tha t language determ ines thought. T he relationships observed in these 
experiments between language variables and  cognitive variables have been, in general, 
small or nonexistent; this body o f research is sum m arized and  discussed by Greenfield 
and Bruner (1969). O n an overall cultural level, the Zinacantecos’ use o f the color in 
patterns and  its correspondence to Tzotzil terminology seems to constitute the most 
striking correlation between color terminology and  nonlinguistic behavior ever noted. 
Zinacantecos at all ages frequently substituted pink for white and  orange for red. Light 
pink and white are both covered by the basic color term  sak in Tzotzil, orange and red by 
the term  zoh. The U.S. college students, speakers of a  language in w hich each pair 
of colors is denoted by a pair of basic color terms, rarely used pink and white sticks or 
orange and red sticks in free variation in their patterns. T he reason for this seemingly 
large correlation bet ween lexicon and  cognitive behavior might bei th a t ou r task was a 
representational one, therefore offering a choice of appropriate  responses w ithout 
becoming a culturally ambiguous task. T o our best knowledge no o ther study has ever 
used an esthetic problem to study the relationship between language differences and 
nonverbal thought. Supporting evidence that to  some degree participants “ choose” to 
ignore fine color discriminations for the purpose of the representational task comes from 
the control experim ent in which these fine discrim inations were clearly required. There 
the very same children who had substituted pink for white or orange for red in 
constructing their patterns discrim inated all four colors perfectly. A lthough Tzotzil 
lacks basic color term to distinguish pink from white and  orange from red, it is possible 
for a Zinacanteco to encode each color linguistically, either by modifing the basic color 
terms or by using Spanish loan-words. O n the level of individuals there was a very 
imperfect buy statistically significant relation between color substitutions in pattern  
construction and  non-distinctive encoding of the relevant colors.

In our study two strong qualitative relationships between culture and  cognition 
have appeared — between experience with clothing and its representation and  between 
the language of color and its use in patterns. Perhaps the realm o f esthetic 
representation, where choice is real ra ther than  illusory, is the ideal dom ain for 
demonstrating the cognitive implications of different world views.
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RELAQAO ENTRE SEXO E CLASSE SOCIAL DA CRIANZA E O SEU  
OESEMPENHO E ATRAQAo  POR UM  BRINQUEDO CONSIDERADO  

ADECUADO, NEUTRO, OU INADEQUADO A SEU 8EXO

Eunice M. L. S. de Alencar, M irr ia  A. Alvín 
& M irlene M. M atías

Universidade de Brasilia 
Brasilia, Brasil

Neste esludo, investigou~se o desempenho e atrocho por um brinquedo apresentado as crianzas 
como adequado, neutro ou inadequado a seu sexo em urna amostra de crianfas de ambos os sexos de 
classe ntfdia e ciasse baixa. 0  brinquedo utilizado fo t imaginado pelos autores do presente trabalha, 
devido a necessidade de um brinquedo desconhecido para a amostra. Análisis de variáncia com tres 
/atores — classe social, instrufoes e sexo— foram utilizadas para avaliar tanto a atrofio quantó o 
desempenho. Variáveis culturáis foram introduzidas para explicar os resultados obtidos, os quais 
diferem marcadamente de resultados de es tudas nesta mesma área realizados nos Estados Unidos.

!n this study, the performance and attraction in a game presented to the child as adequate, neutral 
ou inadequate to his sex were investigated in a sample o f boys and girls, halffrom the middle class and 
half from the lower class. The game was created by the authors o f  the present study, due to the need o f a 
game completely unknown to the sample. Analyses o f  variance with three factors — social class, 
instructions and sex were used to evaluate both tht attraction and the performance. Cultural variables 
were introduced to explain the results obtained, which differ significantly from results in this same 
area obtained in the United States.

Diferen^as com portam entais podem ser observadas desde m uito cedo entre crianzas 
do sexo masculino e feminino. Existe urna expectativa geral para  que a crianza  exiba 
comportam entos diferentes e asum a diferentes papéis dependendo de seu sexo. 
Pesquisas correntes (Helherington, 1970) ¡ndicam que os país ensínam a  seus filhos a se  
com portar rom o meninos ou meninas, reforjando com pórtam entos apropriados a seu 
sexo e punindo com portam entos característicos do sexo oposto. Isto ocorre particu lar­
mente com crianzas do sexo masculino. E m bora o mesmo processo ocorra no caso de 
crianzas do sexo feminino, parece que estas sofrem menos pressoes p a raseen q u ad ra rem  
um modelo de com portám enlo feminino. Talvcz devido ao status superior 
masculino adicionado á m aior pressao inicial para  os meninos adotarem  padróes de 
masculinidade, as pesquisas tcm  mostrado que os meninos desenvolvem mais cedo urna 
preferencia pelo papel masculino do que as meninas pelo papel feminino (Brown, 1957). 
Pcsquisadores americanos observaram lam bém  diferencias ñas preferencias por papéis 
masculinos e femininos entre diferentes classes sociais. R abban j !950) observou, por 
rxemplo, que meninos de classe baixa apresentavam  urna preferencia mais acentuada 
por brinquedos considerados como próprios p ara  o seu sexo por volta de 4— 5 anos, 
meninas de rtasse baixa e meninos de classe m édia por volta de 7 anos e m eninas de 
classe m édia por volta de 9 anos.

49
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A pesar da  lite ra tu ra  crescente ncsta área, poucos dados existem a  respeito de como 
um rótulo de apropriado ou nao ao sexo do sujeito dado a urna determ inada atividade 
tem influencia no com portam ento subsequente de crianzas de diferentes classes e de 
diferentes culturas. Alguns pesquisadores am ericanos (L ieben, M cCall e H anratty , 
1971 e M ontem ayor, 1974), m anipulando experimen taim en te informa«; oes a respeito 
da adequabilidade ou nao de  ceños brinquedos ao sexo do sujeito, observaram urna 
preferencia por brinquedos considerados adequados a seu sexo. Istofoi observado tam o 
em am ostras femininas quan to  masculinas.

O  presente Irabalho tem  como objetivo verificar se essa preferencia e se tam bém  o 
desem penho de  crianzas de classes m édia e baixa, em um brinquedo classificado como 
apropriado, neutro  ou inapropriado para  o  seu sexo, variam  conforme instruqoes 
recebidas. Ele constituí, pois, urna tentativa de se cstudar as relaqóes existentes entre 
desem penho e preferencia por um brinquedo e o seu rótulo de apropriado, neutro ou 
inapropriado ao sexo da  cnanga utilizando-se como sujeitos crianzas de duas classes 
sociais diversas. Foi predito  que tam o  o desem penho quanto  a atraqáo pelo brinquedo 
variariam  de acórdo com orótulo do mesmo como apropriado, neutro ou inapropriado 
ao sexo das crianzas independen temen te de su as classes sociais.

M étodo

Sujeitos

Os sujeitos foram 60 meninos e 60 meninas. M ctade das crianzas de ambos os sexos 
pertenciam  a classe social baixa e m etade á classe média. Todas as crianzas eram alunos 
de I* e 2* series da escola elem entar, com idade entre 6 anos e meio á 9 anos (X  : 7.6 
anos). As m an cas  da classe m édia perteneciam  todas a urna mesma escola pública e 
foram escolhidas por suas professoras com base no conhecimento de suaclassesocial. As 
rriancas de classe baixa foram escolhidas em urna escola pública que atendía apenas a 
enancas de baixo nivel sócio-economico.

Instrumentos

O brinquedo. O  brinquedo utilizado foi um boneco a que se cham ou “ Pisca-Pisca” . 
Este foi im aginado pelos autores do presente artigo, os quais procuraran! criar um 
brinquedo que fosse totalm ente novo para as crianzas e que nao fosseespecífico para  um 
determ inado sexo. O  Pisca-Pisca é um boneco de m adeira de aproxim adam ente 1.20 
metros de altu ra , tendo no centro do corpo um disco e nos olhos duas pequeñas tuzes. A 
tarela da  crianza consistía em a tira r de  urna distancia de 1.80 m urna pequeña bola de 
borracha que, ao a ting ir o disco do corpo do boneco fazia com que os seus olhos se 
acendessem por um curto  periodo. Esta distancia de 1.80 m fou escolhida com base nos 
resultados previos de urna am ostra de  20 criarnos na mesma faixa etária dos sujeitos do 
presente experimento. O  núm ero de tentativas perm itido para  cada crianza era 10, 
havendo antes 3 lanqam entos considerados como t re i no.

A estala de atrafSo. Para se verificar a a t r a c o  pelo brinquedo foi utilizada urna escala 
sem alhante a utilizada por M ontem ayor (1974). Esta consistía de urna linha dividida 
em 6 partes íguais e num erada de —3 a 4-3. Na extrem a direita  da escala, estava 
riesenhado um  rosto de urna crianqa alegre e risonha e na  extrem a esquerda um rosto 
fazendo careta  e pondo a lingua de fora.

Na utiliza«;3.0 da  escala, pedia-se inicialmente á  crianqa para dizer o brinquedo de 
que mais gostava, escrevendo o seu nome na extrem a direita, na a ltu ra  do número
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+3. Em seguida, pedia-se à  crianza para dizer o brinquedo que mais detestava, 
esc revendo o seu nome na a ltu ra  do nùm ero —3 na extrem a esquerda. E n  seguida, 
m ostravate  à c r tanga os espagos da escala correspondentes aos diferentes grúas de 
airaqáo e eia deveria term inar de preencher indicando um  brinquedo m ulto bom (+ 2), 
um outro  bom (+ 1), um ruim (— 1) e um muito ruim  (—2). Finalm ente eia deveria 
indicar um brinquedo neutro quenàogostavanem  disgostava. Após com ple ta ra  escala, 
pedia-se, entào, à criansa p ara  indicar onde eia localizaría o brinquedo Pisca-Pisca na  
mesma.

ftotedimenta

T anto  ai crianzas do sexo m asculinoquanto  do sexo feminino da  classe m édia foram 
distribuidas aleatoriam ente a tres condigòes diversas — c o n d i lo  neutra, m asculina e 
femmina. O  mesmo ocorreu com as crianqas de classe baixa.

No momento de u tilizaro  brinquedo, as crianzas crani retiradas individualm ente de 
suas salas de aula, sendo encam inhadas para  urna ou tra  sala onde se encontrava o 
boneco e onde recebiam inslruqòes diversas dependendo da  condigào a ue tinbain sido 
designadas. <»

Os meninoi da condigào neutra ( 10 da classe m édia e IO da classe baixa) receberam as 
seguintes instru^des:

“ Este é o Pisca-Pisca. É  um brinquedo novo e os fabricantes nos pediram  para 
experimentà-lo para ver se voces crianzas gostaríam de brincar com eie. Voce quer nos 
ajudar brincando um pouquinho com o Pisca-Pisca? O  brinquedo consiste no seguirne: 
Voce deverà tentar atingir com esta bola o disco do corpo do boneco, quando ,en tào , os 
seus ol Kos piscarào. Voce poderá experimen lar i tiic ialmente tres vezes. Somenle depos é 
que com eterem os a contar o núm ero de pontos quando  voce deverà jogar 10 vezes” .

Os meninos dacondiqáo m asculina rcreberam  as seguintes instrufoes:'
“ Este i  o Pisca-Pisca. É um brinquedo para  meninos tal como futebol, bo ladegude, 

etc. Os fabricantes gostaríam de saber se os meninos gostariam  de brincar coni o Pisca- 
Pisca. Voce quer nos ajudar, brincando um pouquinho com o Pisca-Pisca?O  brinquedo 
consiste no seguirne: Voce deverà ten tar atingir com esta bola o disco do corpo do 
boneco, quando estao o boneco piscará. Voce poderá experim entar inicialm ente 3 vezes. 
Somente des pois é que enmelarem os a contar o núm ero de pontos quando  voce deverà 
jogar 10 vezes” .

Finalm ente, para  o terceiro grupo de 20 meninos (10 de classe m èdia e 10 de classe 
baixa), as seguintes instrucóes foram dadas (condiqáo feminina):

“ Este é o Pisca-Pisca. E um brinquedo novo, pròprio para  meninas. Os fabricantes 
gostariam de saber, entretanto , se tam béni os meninos gostariam  de brincar com ele. 
Voce deverà ten tar atingir com esta bola o disco do corpo do boneco, quando, entáo, o 
boneco piscará. Voce poderá experim entar inicial m ente tres vezes. Somente depois é 
que com earem os a  contar o núm ero de pontos, quando voce poderá ten ta r 10 vezes” .

As meninas receberam instruqóes semelhantes, invertendose apenas as condii;oes 
quando apropriadas ou nao.

Após a  crianza realizar 3 tentativas de treino e mais 10 tentativas, eia era, entáo, 
levada até urna mesa na mesma sala para responder a escala de atratjáo.

Resultados

Desempeho. C ada crianza recebeu um escore que correspondía a  seu núm ero de 
acertos no jogo (número de vezes que havia acertado no disco do boneco). Os resultados 
medios c desvios-padráo se encom ram  na T abela  1.
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Tabala 1
MÉDIA O OESVIO-PAORÂO PARA A PERFORMANCE

Rótulo Rcccbido

M asculino N eutro Feminino

M DP M D P M D P

Classe Social M édia
Meninos 4.8 1.5 4 5 1.9 6.0 i:9
M eninas 3.6 1.8 3,4 1.4 3.0 1.0

Classe Social Baixa
Meninos 5.8 2.4 5.9 2.4 7.6 1.0
M eninas 4.6 2.3 5.6 2.3 5.5 1.2

Os resultados da  análise de variáncia para perform ance indicaram  que o fator classe 
social foi significante, F ( l , 108) = 20.80, p <  .001, ten do as crianzas de classe baixa urna 
perform ance superior ¿perform ance das crianzas de classe media. T am bém o fator sexo 
foi significante, F (I, 108) = 17.51, p < .001, tendo as crianzas do sexo masculino urna 
perform ance superior a do sexo feminino. A ¡nteracao esperada enirc o sexo do sujeito e 
o rótulo do brinquedo de a pro priado, neutro ou inapropriadoao  sexo da crianza náofoi 
significante.

Gran de atrafáo pelo brinquedo. No T abela  2, sao »presentados a i médias e desvios- 
padráo para  a escala de a tr a c o .  Esta, como já  foi descrita, vari a va de —3 a  +3.

Tabala Z „
MÈDIA E DE SUI O -PAD RAO DA ATRAQAO PELO BRINQUEDO

R ótula R ecibido

M asculino N eutro Feminino

M DP M D P M DP

Classe Social M édia
M eninos 1.9 1.8 2.8 0.4 2.7 0.4
M eninas 2.8 0.4 1.8 0.8 2.3 0.7

Classe Social Baixa
Meninos 2.9 0.3 1.6 1.9 1.1 2.2
M eninas 2.6 0.6 2.9 0.3 2.7 0.4

O» resultados da análise de variancia na  escala de atraqSo revelaram urna intera^ao 
significante entre classe social e instruQoes, F  (2,108) = 3.38, p <  .05. Para as crianqas 
de clase m edia nao houve diferen<;as no grau de atraqáo conforme diferentes rómlos
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rcrebidos. E ntretanto, para  criangas di' rlassc baixa, o brinquedo foi considerarlocomo 
mais atracnlc quando rotulado como próprio para  o sexo m asrulino do que quando 
rotulado neutro ou apropriado para o sexo feminino.

Também significante Ibi a iiilcratáo ( la;se social e sexo, F 'i ,  108) 4 62, [><.05.
Para as crianzas de cla 'sr media nao liouve «blerenca no gran «!«■ at i agfio pelo brinquedo 
■ntre m eninese menina" Km rétenlo, na classe baixa, o brinquedo [bi considerado« onio 
mais a traen le petas meninas, m dcpcndcim m cnlc das insirugóes rcccbidas.

Os rebultados da  análise lie variancia revelaram lam bém  urna in leragao significan! c 
enire classe social, insirugao esexo. F ^  108) 13.46, pC.OOl, P araos meuinos de classe
media, os e'coren de afrag.;o nar- cmdigños lem inina c neutra nao dilcriam 

>;n¡firamemcnte entre si, mas o gran de atracao fm  am bas as condiqoes foi significan­
temente superior ao observado na condigáo masculina. Para as meninas, o inverso 
worriru. Ü  brinquedo foi considerado rom o significantem ente mais atracn lc  quando 
r?r?beu o rotulo de adequado as enancas do sexo masculino e menos alracn te  na 
ondig.in neulra e leminina. Para os meninos tie classe baixa, os escotes de a trac; 5 o na 
:ndicao masculina loi significantemente superior aos escores de atracao das 

duas outras condigoc;, nao variando, porém, a al ragáo de acordo rain  o rótulo reci bido, 
no cas^ das meninas pcrienccmcs a esta clase,

□ iscussao

L in dos aspeclos que o pre icril«' trabalb«> se pro[x>s a investigar foi a rclagao existente 
entre informagóe , »presentadas a crianzas do sexo masculino e feminino de classe social 
me lia  e baixa a rcspeiio da adequabilidade ou nao de um brinquedo ao sexo da crianga 
e ¡cu desem penhoe alragao pelo brinquedo. Os resultados m ostraram , entretanto , que a 
performance das criangas nao va rio u de acordo com o rótulo do brin(|uedo como 
:propriado, neutro ou inapropriado ao próprio sexo. O  que pode ser observado fui lima 

performance superior no brinqueado quando o mesmo foi rotulado« timo apropriado ao 
:.'xo feminino, (anto por parte de meninos da  classe m edia como os de classe baixa.

Este resultado pode, talvez, ser explicado nao pela preferencia por at i vidades típicas 
.o próprio sexo, mas sim devido á urna aprendí/.agen anierior de que o homeni c mais 
iipaz do que a mulher, sendo o menino desde cedo pressionado a se sair mclhoi do que 

es meninas em diversas atividades, incluindo jogos. Conscquentem ente, os meninos 
podem ler se sentido na obrigagao de se sair muito bem no brinquedo quando o mesmo 
foi indicado como adeqnado a criangas do sexo feminino. J á  a performance das ' nangas 
do sexo leminino nao variou de aeordo com as instrugóes recebidas.

Os resultados m ostraram  lam bém  urna perform ance superior das crianzas de classe 
baixa indepondentrm ente do rótulo recebido. Isto pode ser explicado talve/ pelo t ijjo  tic 
brinquedo que as criangas das duas classes tém hábito de brincar. E nquanto  as criangas 
de classe media tem urna grande variedade de brinquedos, distribu indo as crianzas 
rie aa i lasse os seus momentos de b rincado ra  entre brinquedos de diferentes tipos, as 
nangas de classe baixa dispóem apenas de um núm ero muito reducido de brinquedos, 

muitos deles improvisados e de natureza mais sem elhante aos aquí utilizados, como 
;cgar pedrinhas num a lata vazia a urna certa distancia, acertar urna pedi a nim ia 
árvore o que explicaría o desempenho superior das c r ía n o s  de classe baixa no presente 
cstudo.

( i m  re la gao á atragáo pelo brinquedo, observou-se urna intcragao de segunda 
Drdem, indicado que apenas para os meninos de elasse baixa, o brinquedo foi 

msiderado como mais atraen te  quando rotulado como adequado ao sexo masculino, 
P tra  as enancas de classe m edia o brinquedo foi lam bém  considerado como mais no 
brinquedo nao foi afolada na di regio esperada. O  que pode ser observado foi urna
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perform ance superior no brinquedo quando o mesrao foi rotulado como apropriado ao 
sexo feminino, tan to  por parto de meninos da classe m édia como os de classe baixa.

liste resultado pode, talvez, ser explicado nao pela preferencia por atividades típicas 
ao próprio sexo, mas sim devido a urna aprendizagem  anterior de que o homen é mais 
capaz do que a m ulher, sendo "  menino desde cedo pressionado a se saír melhor do que 
as meninas era diversas atividades, incluindo jugos. Consequentem ente, os meninos 
podem te rse  sentido na obrigasáo dése  sair muito bem no brinquedo quando  o mesmo 
foi indicado como adequado a crin cas do sexo femimno. J á  a perform ance das crianzas 
do sexo feminino nao variou de acordo com as instrucóe¡ recebidas.

Os resultados m ostraram  ta m b á n  urna performance superior das crianza* de classe 
baixa independen tem cnlc do rótulo recebido. Isto pode ser explicado talvez pelo tipo de 
brinquedo que as crianzas das dnas diferentes classes tem mais hábito de brincar. 
E nquam o as crianzas de classe m édia tem unía grande variedade de brinquedos, 
distribum do as crianzas dessa classe os seus momentos de b tincadeira entre brinquedos 
de diferentes tipos, as crianzas da  classe baixa dispoem apenas de um núm ero muito 
reduzido de brinquedos, mu ¡tos de leí improvisados e de natureza m aissem elhante aos 
aqui utilizados, como jo g a r pedrinhas num a lata varia a urna certa  distancia, acertar 
urna ped ra  num a árvore, o que explicaría o desem[>enho superior das crianzas declasse 
baixa no presente estudo.

Com reí agito a atragao pelo brinquedo, obsorvou-se urna intera<;So de segunda 
ordem , indicando que apenas para  os meninos de classe baixa, o brinquedo foi 
considerado como mais atraen te  quando  ro tu lado rom o adequado ao sexo masculino. 
Para  as criantes de classe media, o brinquedo foi tam bém  considerado como mais 
atraen te  pelas meninas para  as quaís foi dito que o brinquedo era apropriado ao sexo 
masculino e para  os meninos, os quais foram informados de que o brinquedo era 
apropriado ao sexo feminino ou neutro.

O  fato de o brinquedo ser considerado mais atraente pelas m eninas de classe média 
quando o mesmo foi apresentado como apropriado ao sexo masculino talvez se explique 
pelo status superior masculino e pelo m aior núm ero de privilegios de homem em nossa 
sociedade dos quais a m enina de classe m édia tem consciencia desde cedo. 
C onsequentem ente, as atividades próprias para o sexo masculino scriam vistas também 
como mais atraentes pelas m eninas tía classe media. Resultados semelliantes a estes 
foram observados tam bém  na cu ltu ra  am ericana por Brown [1958] e Hetherington 
(1965), os quais verificaram  que as m eninas preferían! ¡tens masculinos de um te^te de 
maseulinidade-fem inilidade [It Test até por volta dos 10 anos quando, entáo, urna 
rápida m udanza ñas escolhas fem¡ninas se fazia sentir

E ntretanto, a m aior a t r a c o  pelo brinquedo quando o mesmo foi apresentado como 
apropriado ao sexo feminino ou neutro pelos meninos da classe m édia é difícil de 
explicar Talvez, devido á naturtv.a do brinquedo - jogo a que se atribuía um escorcos 
meninos possam ter se sentido ameacarios de ter urna performance baixa na condi<;áo 
masculina, urna ve/, que num  brinquedo próprio para  meninos eles deveriam se sair 
bem. Este sentir-se ameaqado talvez tenha sido o responsável pela avaliagáo do 
brinquedo como menos atraen te  na rondigao m asculina do que ñas outras duas 
condenes,

Eisei resultados m ostram  que de modo geral, asrelacocsentre ró tu loe desempenho 
e atracao nao sao láo simples e diretas como á prim eira vista poderiam  pareceré  como 
estudos realizados nos Estados l  nidos (Liebert, M cCalt e H anratt, 1971 e 
M ontem ayor, 1974) chegaram  a  constatar. Inúm eras variáveis, como classe sociaL 
perspectiva de sair-se bem  ou mal e valores culturáis parecem  influir em tal atividade, E 
possivel tam bém  que o brinquedo escolhido e utilizado no presente estudo nao seja o 
mais adequado, devido á perspectiva de sucexso e fracasso, para  se investigar este 
aspecto.
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Urna sugestáo é feita a Futuros pesquisadores interessados nesta área de pesquisa que 
utilizem nao apenas um tipo de brinquedo como ocorreu no presente trabalho, mas 
diferentes lipos de brinquedos é atividades, a fim de verificar se essa relatjáo, rótulo e 
atragáo-desempenho, varia de acordó com as características da  tarefa.
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RELACION DEL SUICIDIO CON EL TERREMOTO

M aria Elena G arcía Prieto 
&

Donald L. C lark

Durkeim’s theory o f the relationship bet wren natural disasters and suicide was explored in relation lo 
the 1972 Earthquake in Managua, Nicaragua. Durkheim hipothtsized that suicides would not occur 
immediately after a disaster, but could be expected lo rise in rate later as the socially disintegrative 
effects o f the disaster were felt. This study, although not statistically significant, found that although 
other forms o f emotional distress increased after the Earthquake, suicides did not. Case material o f 
potential suicide victims were studiedfor the effect o f  social disintegration. Finally, a slight, but not 
statistically significant, rise in suicides was demonstrated two years after the Earthquake.

“ Según esludios científicos acerca de los com portam ientos consecuente! a una 
tragedia, se puede confirm ar el hecho que un  desastre puede tener implicaciones 
psicológicas profundas en las víctim as sobrevivientes” (Fitz 1957). La m agnitud de la 
dest rucción, e) núm ero de personas m uertas y la duración del desastre pueden afectar la 
intensidad y duración del im pacto psicológico. “Algunas manifestaciones pueden ser: 
aturdim iento, alucinaciones, ilusiones, instinto de huir e instinto de autoc.onservación, 
psicología de la m ultitud, o sea, sentim iento de seguridad en la unión y alta 
sugestionabilidad” (M egonable 1964).

I.as estadísticas generales describiendo la respuesta hum ana a un desastre indican 
que un quince a veinticinco por ciento de la población son capaces de dom inar su 
ansiedad, evaluar la situación apropiadam ente y tom ar p ron ta  y efectiva acción para 
salvarse a sí mismo o a  los demás. U na hora después del impacto, el sesenta por ciento 
reacciona usualmcnte de m anera adecuada. Cerca de un quince por ciento de la 
población puede tom ar un día o dos para adop tar un com portam iento racional 
(Tyhurst 1951). Según M iller y Líeberm an (1964), los individuos que padecen de 
disturbios o enferm edades mentales, especialmente los que padecen de depresión, son 
particularm ente vulnerables a las tendencias autodestruclivas después de cambios 
causados por desastres.

Durk heim (1961) fue u no de los primeros en analizar la relación ent re el suicid io y los 
fenómenos sociales y naturales. Según Durkheim cuando ocurren ajustes serios en el 
orden social, sean causados por una catástrofe repentina o por o tro  cam bio radical, los 
hombres se inclinan hacia la auto-des tracción. Tom ando en cuenta las teorías 
m encionadas anteriorm ente, se puede esperar que ocurran  situaciones similares a  las 
descritas, después de un desastre de la m agnitud del terrem oto de M anagua, Nicaragua 
de 1972. Este estudio invest igó datos y casos psicológicos dos años después del terremoto. 
Según Durkheim no debemos esperar la presencia de tendencias auto-destructivas 
inm ediatam ente después del desastre, sino varios años más tarde en relación con la 
desintegración social. Se esperaría que las primeras reacciones ante la crisis fueran: 
mayor integración social y fuerte tendencia hacia la sobrevivencia inmediatamente 
después de la tragedia; y posteriorm ente desintegración social y tendencia hacia la auto- 
destrucción.

5 6
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Método

Los métodos de investigación para  el presente estudio fueron los siguientes:
(I.) Estudio de las estadísticas ames, inm ediatam ente después y uno a dos años 

después del terrem oto, para  observar si hubo un cam bio en la lasa de su ¡cid ios. ¿ji la tasa 
fue muy baja inm ediatam ente después del terrem oto y si después subió en meses y años 
posteriores, posiblemente se dem ostraría la teoría antes descrita. (2.) Investigación de 
casos de las personas que atendieron un centro  de crisis y prevención de suicidios 
durante el mes de enero de 1975, dos años después del terrem oto. En estos casos se podría 
ver el efecto psicológico de desintegración social causado por el desastre.

Resultados y Discusión

Entre las consecuencias del terrem oto, se encuentra el surgimiento de una variedad 
de síntomas ps ico- pato lógicos en los damnificados y en los no damnificados (T abla I).

Lo siguiente dem ostrará como los síntomas fueron manifestados por las personas 
estudiadas en el C entro de Crisis, e indica que estas tam bién estuvieron afectadas 
psicológicamente por la crisis consecuente al terrem oto. Antes del terrem oto, estas 
personas habían expresado sentirse bien, sin problemas psicológicos mayores. Después

Tabla 1
PO BLACIO N  EN C U ES TA D A  SEGUN  AG R AVACIO N  OE S IN TO M A S  OE 
TR A S TO R N O S  DE LA C O N D U C TA  Y C O N D IC IO N  DE D A M N IFIC A D A

O NO D A M N IFIC A D A

D AM N IFICA DA N O D A M N IFICA DA

Con Agravación Con Agravación
SIN TO M A S Total N úm ero % Total N úm ero %

(I) (2) (3) (1) (2) (3)

Sin síntomas 6,854 2,596 37.3 4,551 708 ■ 15.6
Llanto 8,642 1,411 16.3 5,862 333 5.7
Insomnio 8,602 1,994 23.2 5,825 466 8.0
Ansiedad 8,642 1,517 17.6 5,871 386 6.6
Tristeza 8,646 1,965 22.7 5,858 501 8.6
Aislamiento 8,647. 877 10.1 5,855 178 3.0
Negativismo 8,643 710 8.2 5,862 143 2.4
Agitación 8,643 307 3.6 5,867 80 1.4
Irritabilidad 8,561 1,018 11.9 5,809 238 4.1

(1) Número de personas con el síntoma en forma leve o sin él antes del terremoto. .
(2) Número de personas que no tenían el síntoma antes del terremoto y ahora Jo tienen, más el 

número de personas que tenían el síntoma leve y K agravó. Se excluyen las personas que para 
antes y después del sismo declararon el síntoma como leve o como grave (y que por lo tanto no 
experimentaron variaciones con el sismo).

(3) Porcentaje = (2): (l).

Futnte: Ministerio de Salud Pública, 1974: 52.
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del terrem oto, m anifestaron un cam bio de conducta y síntomas depresivos e intentos de 
suicidio. Estas personas ingresaron voluntariam ente al centro. Presentaban los 
siguicm cj síntomas:

CASO  í. In tranquilidad en el hogar, decaim iento y debilidad. Ganas de gritar. 
Intento de suicidio tres veces después del terremoto. Siente que le falta cariño y 
comprensión. Sentim iento de descontrol y de carencia de ánimo. Angustia constante. 
Siente que su vida “ha sido un calvario.” Sentimiento de soledad. La vida no k* interesa. 
La desesperación le causa insomnio. Se siente inmovilizada por su falta de interés en sus 
actividades diarias. No tiene familia ni amistades a quien recurrir. Su com pañero es 
infiel y no existe comunicación entre los dos.

CASO fí: Sentimientos de soledad, angustia y alteración nerviosa. Tem or al 
abandono y a la falta de com pañía. Siente que la vida ha sido siempre injusta con ella. 
Tiene m ucha tensión du ran te  el día. Piensa ahorcarse constantem ente pues le agobia la 
soledad en que la dejó el terrem oto. Se siente sin ánimos de traba ja r ¡es costurera). Se 
siente in tranquila, "con cara de  angustia.” Se cree culpable porque siente que su hijo 
heredará su mismo mal. Se siente inferior. Padece de insomnio. Piensa que es la 
“ persona m¿s desdichada de la tie rra .”

La calidad y cantidad de síntom as psicológicos presentados por estas (K-rsonas 
indican que el terrem oto afcctósus vidas considerablemente. A pesar de que tanta  gente 
sufrió problemas emocionales y trastornos de conducta después del terremoto, no hubo 
una alta  incidencia de suicidios inm ediatam ente después del desastre. Solamente dos 
suicidios fueron reportados en el periódico “ L a Prensa” duran te  los tres primeros meses 
después de que éste reanudó su circulación.

Las estadísticas de suicidios antes del terrem oto indican que la tasa de suicidio se 
había m antenido relativam ente constante, oscilando entre el 0.7 y el 1.3 por ciento, en 
N icaragua. En el año  1973 después del terrem oto la tasa de suicidios disminuyó 
levemente, La tasa de suicidio en 1973 fue de aproxim adam ente 0.8%. (Organización 
M undial de la Salud Pública, 1974.) No sólo disminuyó la tasa de suicidio de 1973, sino 
que tam bién disminuyeron las ideas de suicidio, entre los pacientes de! Hospital 
Psiquiátrico N acional de M anagua.

Juzgando  por las estadísticas m encionadas, se puede decir que, aunque después del 
terrem oto aum entó  el núm ero de personas con alteraciones y problemas psicológicos, no 
hubo aum ento  inm ediato en las tasas de suicidios ni hubo aum ento en las ideas de 
suicidio. A m edida que pasó el tiempo, se fue increm entando la tasa de suicidios en 
M anagua, poco a puco. Las estadísticas que dem uestran ésto son las del diario La 
Prensa. Los suicidios reportados en este diario  durante los últimos tres meses de 1974 
dem uestran un  increm ento en la cifra de suicidios, aproxim adam entetreceporcienm íl 
habitantes. Em picado el “ Poisson D istribution” para  com parar con la m edia de 
suicidio de 1.07 antes del terrem oto, se encontró que la probabilidad de que trece 
suicidios ocurrieran es de 0.386. A unque esto no sea significativo es interesante.

De los datos extraídos de los casos personales, se pueden resumir las motivaciones de 
esta gente, que no quiso m orir inm ediatam ente después del desastre, pero que tiene 
intenciones suicidas recientes. Las personas investigadas en este estudio presentan 
características típicas de lo que Durkheim calificó como “ anom ia.”  Sus motivaciones 
fueron las siguiente::

CA SO A : H a tenido fuertes decepciones amorosas. Su com pañero es infiel y no existe 
comunicación entre los dos. Siente que no tiene a nadie en su vida. No tiene hijos 
propios. No se siente bien en su hogar. Su m am á m urió en el terremoto. Se siente sola y 
sin nadie a quien recurrir.

(JASO B: Siente que su novio se aprovecha de ella, y que no corresponde a sus 
sentimientos. Su vida hogareña no es satisfactoria. El trabajo que d ese mpe ña no es de su
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agrado pues piensa que de no haber sucedido el terrem oto, ella tendría  un trabajo  
mejor. No está satisfecha con su vida post-ter remoto: el sismo frustró sus proyectos.

De los datos de estos casos se puede apreciar que aún  dos años después del terrem oto, 
la gente está todavía inmersa en las consecuencias del desastre, preocupada con los 
problemas relacionados con la satisfacción de sus necesidades sociales y emocionales.

Los cambios experim entados después del sum o em piezan a cobrar significado 
patológico en estas personas: el haberse m udado a  vivir con un  com pañero que es infiel, 
el haberse pasado a vivir a una casa en un vecindario nuevo y en alrededores extraños, el 
problema de haber perdido su escuela de secretariado a  causa del sismo, y la crisis 
m arital desencadenada por la liberalización de  morales del m arido.

Esto tam bién ilustra la teoria de D urkheim . Según él, la tasa de suicidio varia 
inversamente al grado de integración de los grupos sociales a  los cuales pertenece el 
individuo. C uando la sociedad está bien integrada, m antiene a los individuos bajo su 
control y les prohíbe que dispongan voluntariam ente de  sus propias vidas. Los 
individuos se afierran a  la v ida con mayor resolución cuando pertenecen a  un grupo. 
Después del terrem oto, la gente se sintió un ida en la tragedia. Las familias dam nificadas 
recurrieron a parientes para  protegerse y alim entarse. Esta unión de familiares produjo 
que los damnificados se sintieran integrados en un  núcleo social. C uando la sociedad 
está muy integrada, hay una protección m ayor con tra  las consecuencias negativas de la 
crisis, afirma Durkheim . Al sentirse integrados en la sociedad, la gente siente que su 
egoísmo se lim ita, y que su voluntad de vivir se refuerza. H ay m ayor participación en la 
vida social y hay sentim iento de solidaridad m utua.

Los damnificados síentieron el im pacto del sismo con m ayor fuerza cuando 
abandonaron sus lugares de refugio y regresaron a vivir en sus antiguas casas, o en 
viviendas temporales, o en casas nuevas y desconocidas. La transición repentina 
causada por la crisis im pidió que la sociedad ejerciera su influencia uniíicadora. 
Entonces, aJ tom ar lugar ajustes serios en el orden social, la gente se vio inclinada a  la 
auto-destrucción.
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TIPO APERCEPTIVO EN RESPUESTAS DE ANSIEDAD  
Y HOSTILIDAD

J . C arla Sacchi

Centro Interdisciplinario de Investigaciones en Psicología 
Matemática y Experimental (CIIPMEJ Buenos Aires. Argentina

Esta investigation estudia las características del "tipo aperceptivo” en respuestas que tienen contenido 
ansiógeno y /u  hostil en el Test de las Manchas de Tinta de Holtzman. En una muestra de 100 
adolescentes argentinos se observó que, cuando se da la variable Ansiedad hay un aumento de las 
respuestas globales y  cuando se da la variable Hostilidad hay una disminución de las respuestas de 
Espacio, contrariamente a lo esperado de acuerdo con las hipótesis de Rorschach.

This research studies the characteristics o f the "Apperceptive type’’ in connection with hostile and 
anxious responses to the Holtzman Inkblot Technique. Against what is expected according to 
Rorschach's Hypothesis, we found in a sample o f  ¡00 argent inian adolescents that when anxiety is 
involved there is an increment in the number o f  whole answers and that when hostility is involved, títere 
is a decrement in the number o f space answers.

Desde los primeros trabajos de Rorschach sobre su test de manchas se ha reconocido 
la im portancia diagnóstica del m odo en que el sujeto parcializa la m ancha para  dar su 
respuesta, e* decir, si usa toda la m ancha, una parte de la mism a o el espacio blanco.

Esta m odalidad perceptiva, denom inada por Rorschach (1972) "tipo  aperceptivo'’, 
y por K lopfer (1954) “ tipo de enfoque” , depende tanto  de los rasgos de personalidad 
del sujeto como de las características estructurales de las láminas y de las circunstancias 
de la p rueba (situación de test, personalidad del exam inador, etc).

El objetivo de esta investigación es analizar las características del “ tipo aperceptivo1’ 
en respuestas que tienen contenido ansiógeno y /u  hostil en el Test de las M anchas de 
T in ta  de H oltzm an (H IT ) (1971). En un trabajo an terio r (Sacchi, 1974)seobscrvóque,- 
en las respuestas que tenían puntaje en la variable Ansiedad había mayor porcentaje de 
respuestas globales y en las que tenían puntaje en la variable Hostilidad había menor 
porcentaje de detalle blanco,' contrariam ente a lo esperado en Rorschach donde se 
supone que en personalidades ansiosas aum enta la parcial i zac ion de las láminas, y por lo 
tanto  las respuestas de detalle pequeño, y en personalidades agresivas y oposicionistas 
aum enta el núm ero de respuestas de inversión figura-fondo, es decir de espacio blanco.

En el trabajo original de H oltzm an el puntaje final en la variable Localización no 
aparece discrim inado, sino que es un valor únicoque resulta de la sum a de los puntajes 0 
para  las respuestas globales, I p a ra  las de detalle grande y 2 para  las de detalle pequeño.

En este estudio, por el contrario, el puntaje en Localización será diferenciado según 
sus tres categorías para  luego poder com parar la proporción de globales, de detalle 
g rande y de detalle pequeño en tres tipos de respuestas: aquéllas que tenían puntaje en la 
variable Ansiedad, aquéllas que tenían puntaje en la variable Hostilidad y aquéllas que 
tenían puntaje en am bas variables.

La m uestra utilizada estaba constituida por 100 sujetos varones.de 18añosdeedad, 
alum nos de una escuela técnica. El H IT  fue adm inistrado en forma colectiva.
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Las respuestas que presentaban puntaje en la váriable Ansiedad, en la variable 
Hostilidad o en ambas, fueron analizadas desde el pun to  de vista de la Localización, 
discrim inando el puntaje loial obtenido en esa variable en sus diferentes categorías, y 
agregando el puntaje de la variable Espacio (£).

Se obtuvo asi un puntaje total en las categorías global (VV), detalle usual grande (D), 
detalle usual pequeño (d), y espacio blanco (de). Se consideró adem ás la categoría 
detalle raro (dr) en la que se incluyeron todas aquellas localizaciones, sean D ó d que  no 
se hallan citadas en el Apéndice A del H IT  (I), y que, por. lo tanto , no serían 
consideradas frecuentes por Hollzm an.

Resultados

De un total de 4.500 respuestas, 254 presentaban puntaje en la variable Ansiedad, 
287 en la variable Hostilidad y 421 en ambas variables.

En la T abla  1 observamos los porcentajes correspondientes a  cada categoría de 
Localización en respuestas que tienen puntaje  en Ansiedad, en Hostilidad y en am bas 
variables.

Tabla 1
PO R C EN TA JES OE C A D A  CATEGO R IA OE LO CALIZACIO N

VV D d de. d r
(1) Ansiedad 42 16 35 4 3
(2) Hostilidad 16 24 47 3 9
(3) Ansiedad y Hostilidad 38 27 28 .7 6
(4) Ansiedad y Hostilidad + Ansiedad 39 23 30 2 5
(5) Ansiedad y H ostilidad + Hostilidad 29 26 35 .2 8

C om parando los porcentajes de las respuestas que tienen puntaje en Ansiedad 
solamente, (hilera 1) con las que tienen puntaje en Hostilidad solamente (hilera 2), 
encontramos que en las segundas hay un porcentaje m enor de W, levemente m ayor de 
D, y mayor de d y dr, perm aneciendo sem ejante el de "d e” .

C om parando los porcentajes de las respuestas que tienen puntaje en Ansiedad 
solamente (hilera 1), con las que tienen en Ansiedad y en Hostilidad (hilera 3), hallamos 
que en estas últimas disminuye levemente W, aum entan D y d r y disminuyen d y “ de” .

C om parando los porcentajes de las respuestas que tienen puntaje eñ Ansiedad 
solamente (hilera J) con aquéllas que tienen en Ansiedad y Hostilidad sum adas a lasque 
tienen Hostilidad solamente (hilera 5) hallamos que en las segundas disminuye el 
porcentaje de VV y “de” , aum enta el de D  y dr, perm aneciendo igual d.

C om parando los porcentajes de las respuestas que tienen Hostilidad solamente 
(hilera 2) con las que tienen Ansiedad y Hostilidad (hilera 3), hallamos que en estas 
últimas se encuentra aum entado el porcentaje de  W, dism inuido el de d  y dr, 
permaneciendo semejante D  y “de” .

C om parando los porcentajes de las respuestas que tienen puntaje en H ostilidad 
solamente (hilera 2) con las que tienen puntaje en Ansiedad y H ostilidad sum adas a las 
que tienen Ansiedad solamente (hilera 4), hallamos que en estas últimas hay uñ
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aum ento  de las W , una disminución de d y dr, perm aneciendo los valores de D y “de” 
semejantes.

Nótese que, cuando se da  la variable A nsiedad, sea sola, sea ju n to  con Hostilidad, 
hay un aum ento de W y “ de” , y una'dism inución de D, d y dr.

Discusión

En los tests de personalidad basados en m anchas de tin ta  se supone que las 
diferencias en el “ tipo aperceptivo” se deben a  características de la personalidad y se 
espera que, en sujetos ansiosos, aum ente la parcialización de las manchas y por lo tanto 
aum enten las respuestas de detalle y dism inuyanlas globales, y que, en personalidades 
oposicionistas y agresivas, aum ente el núm ero de respuestas de espacio banco.

Analizando los datos obtenidos en nuestra m uestra hallamos que, contrariam ente a 
lo esperado, cuando se da  la variable Ansiedad, hay un aum ento de las respuestas 
globales en detrim ento de las de detalle, y cuando se da  la variable Hostilidad, hay una 
disminución de las respuestas de espacio blanco.

Debe tenerse en cuenta que las hipótesis precedentes son derivadas del test de 
Rorschach, donde no sólo las láminas son diferentes sino tam bién la consigna. En 
Rorschach, el sujeto es libre de dar cuantas respuestas quiera en cada lám ina, en cambio 
en H oltzm an se le indica expresam ente d a r  una sola respuesta por lám ina. Esta 
característica de la consigna podría llevar a sujetos m oderadam ente ansiosos a dar 
respuestas que integran los detalles en una totalidad, es decir, a no dejar escapar nada en 
su intento por d a r buenas respuestas, controlando la situación en todos sus elementos.

C uando  se da puntaje  solamente en la variable H ostilidad, habría una perturbación 
perceptual producida por ese tipo de contenido, disminuyendo el núm ero de respuestas 
globales y aum entando las de detalle raro.

C uando adem ás deí puntaje en H ostilidad, hay tam bién puntaje en Ansiedad, la 
perturbación seria m enor, perm aneciendo más o menos constante el porcentaje de 
globales.

Es decir que, en situaciones de tensión, sería suficiente mecanismo de defensa la 
proyección de sentimientos ansiógenos en la verbalización del contenido de las 
respuestas; cuando, en cam bio, los contenidos proyectados son hostiles y no interviene la 
ansiedad “ m oderadora” , la perturbación producida por el conflicto perdura, 
apareciendo el trastorno en el área perceptiva, disminuyendo la capacidad de 
organización y el nivel de aspiración.

En lo que se refiere a la disminución de las respuestas de espacio, cuando se da la 
variable H ostilidad, se podría deber al hecho que los espacios blancos son 
cualitativam ente diferentes en Rorschach y en H oltzm an, donde a veces asumen 
cualidades formales bien definidas. Debemos tam bién tener en cuenta que E es una 
variable bastante asim étrica para  Holtzm an.

Por o tra parte, hay dos corrientes diferenciadas en cuanto a la significación de “ de” : 
una derivada directam ente de Rorschach (1972), en que se le asigna a esas respuestas el 
sentido de tendencias oposicionistas, R apa pon  (1946), Beck (1952), Stein (1954), 
debido a que se pide al sujeto in terpre tar lo que aparece en la lám ina (figura) y no lo que 
no aparece (fondo).

La o tra  corriente de autores, Klopfer (1954), B andura (1954), Piotrowski (1957), 
Fonda (1960) considera el rasgo de oposicionismo como un rasgo positivo, 
autoprotectivo, es decir que al hacer la inversión figura-fondo, el sujeto utilizaría en 
modo adapta tivo  la tensión producida por la tarea o por el contenido proyectado en la 
lámina.
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Nuestros hallazgos serían concordances con esta segunda corriente, por cuanto al 
darse un alio puntaje en Ansiedad, aum enta el porcentaje de respuestas de espacio 
blanco, y al darse puntaje sólo en Hostilidad, ese porcentaje disminuye.

Por o tra  parte, no debemos desconocer el carácter orgánico que poseen los tests de 
personalidad basados en m anchas de tinta, donde cada elem ento tiene significado en 
relación y combinación ron los demás.

Por ejemplo, en nuestro caso ¿cómo son las YV dadas en los tres tipos de respuestas: 
primarias y simples o secundarias y com binadas? La forma de esas respuestas ¿cómoes: 
vaga e imprecisa o específica y organizada? ¿qué grado de organización tienen las 
respuestas? ¿qué proporción tie movimiento tienen? ¿qué proporción de color? ¿qué 
proporción de otros factores perturban estas respuestas (Barrera, Penetración, 
Contenido, Verbalización patológica, etc,)? ¿cómo se dan  estos fenómenos en las 
restantes respuestas dadas por un mismo sujeto, es decir, aquéllas que no tienen puntaje 
en Ansiedad y Hostilidad?

Todos estos interrogantes pueden ser motivo de investigaciones posteriores, 
tendientes a aclarar mejor la legitimidad del uso de hipótesis derivadas del test de 
Rorschach en los puntajes obtenidos en el H IT.
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NEW DEVELOPM ENTS REGARDING CO N TEN T THEORIES 
OF JOB A TTITU D ES AND M OTIVATION

John B. M iner 

Georgia State University

C ontent theories are those which place prim ary emphasis on particular attitudes or 
motives. A lthough process aspects are often included, these theories are distinguished by 
the fact that process considerations are distinctly secondary, o r have appeared 
subsequent to the original formulation (M iner & Dachler, 1973). I will attem pt to assess 
the current status of a num ber o f these theories, including need hierarchy or self- 
actualization theory (Maslow, 1970), two-factor theory (1 ferzberg, 1966), job 
enlargem ent theory (Ford, 1969), achievem ent motivation theory (M cClelland, 1961), 
and m anagerial role-motivation theory (M iner, 1965).

Research evidence bearing on need hierarchy theory indicates that either the theory 
is not supported, or that it has not been form ulated precisely enough to perm it adequate 
testing. Yet the theory has proved to have m ajor side benefits in the very sizable amount 
of research it has generated bearing on differences between cultures, occupations, and 
types o f organizations. Several recent attem pts to modify need hierarchy theory to make 
it more consistent w ith the evidence appear promising, but d a ta  to perm it any final 
assessments are lacking. Am ong t he most prom ising of t hese modified theories are those 
o f Alderfer (1972) and  W olf (1970).

In  support o f what I have said regarding need hierarchy theory let me paraphrase a 
recent, and yet unpublished, review ofthe related research by W ahba (in press). He says 
T he theory has received little clear or consistent support from the available research 
findings. Some orM aslow ’s propositions are totally rejected, while others receive mixed 
and questionable support at best. T he validity o f the need classification scheme is not 
established, although deficiency and  grow th needs may form some kind o f hierarchy. 
There is no real evidence to support the deprivation — dom ination proposition with 
regard to need succession and  im portance, except w ith regard  to self-actualization. Yet 
self-actualization may very well be based more on wishes forwhat m an should be than on 
w hat he actually is. Accordingly, its status as a basic need can be seriously questioned.

W ahba continues — Longitudinal da ta  do not support Maslow’s pro[K»siuons, and 
the limited support received from cross-sectional studies is questionable due to 
num erous m easurem ent and  control problems. All in all W ahba isnot very encouraging 
regarding the need hierarchy theory, although he does recognize the potential value of 
reformulations, such as that of Aldcrfcr.

Two-factor theory as proposed by H erzberg has generated much controversy. In ge­
neral, it has not fared well at the hands oft he researchers. Early findings supporting the 
theory now appear to be a consequence o f subject defensiveness, ra ther than motivator- 
hygience differences, and  the discontinuity hypothesis regardingsatisfaction-dissatisfac- 
tion has not been confirmed. Yet as w ith need hierarchy theory, recent reformulations of 
two-factor theory, especially as related to the differential im portance of intrinsic and 
extrinsic motives in different contexts, do offer some prospects of yielding fruitful results. 
In particu lar I have in m ind here the views ofSolim an (1970) and W em im ont (1972).

In general, I agree w ith the conclusions reached by Locke (in press). He says — One 
is ultim ately forced to the conclusion that a double standard is being used by supj>orters
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of the theory in evaluating the evidence, based on the a priori assum ption that the 
M otivator-Hygicnc theory is valid. T he idea of two unipolar continua, one pertaining 
only to dissatisfaction and involving Hygiene and  the o ther pertaining only to 
satisfaction and  involving Motivator?, seems indefensible, both logically and 
empirically. Also, the treatm ent of supervisory practices as Hygiene elements is entirely 
spurious. The same conclusion appears applicable to the classification of pay. Although 
Locke is very hard  on two-factor theory, his conclusions regarding the H erzberg version 
do appear to square with the evidence.

Job  enlargem ent has emerged as a major area of applied endeavor in the United 
States. As the am ount of experience and research has grown, it has become increasingly 
apparent however, that the effectiveness of the approach is strongly conditioned by the 
nature of the individual to whom it is applied. Theoretical extensions designed to 
encompass this variable are now beginning to appear and the stress is shifting from jo b  
enlargement and enrichm ent to jo b  size and change. T he close relationship between 
theory and practice makes this work appear particularly promising.

Although the job  enlargem ent approach received considerable impetus from two- 
factor theory, it has other roots as well. This fact has m ade it difficult to identify a clear 
theoretical base and has confounded the interpretation of research findings. Locke 
(1975) has identified 13 entirely distinct personnel practice changes that have been 
introduced under the guise of job  enlargem ent or enrichm ent. W hen such practices 
produce changes in performance and  satisfaction it is often very difficult to relate the 
changes to a theory of enrichm ent. There is a  great need to identify the particular 
elements of the approach and to determ ine their relative effectiveness in producing high 
morale and productivity. There is a real risk that job  enlargem ent-enrichm ent may 
bccome synonymous with only personnel practice change. At tha t point the theoretical 
strength of the concept will be lost.

Achievement motivation theory is increasingly em erging as prim arily an 
occupation specific, limited dom ain theory of entrepreneurship, although this was not 
M cClelland’s original intent for his theory. W ithin this entrepreneurial dom ain the 
theory has received strong support; outside the dom ain studies offer little support. In 
addition efforts to integrate the theory w ith a ttribu tion  theory arid expectancy 
considerations have provided a greater understanding of the dynam ics o f achievement 
motivation. At present the m ajor area where work is needed is operationalization and 
measurement.

Further evidence of the value of this limited dom ain approach, as distinct from 
grand theory as represented by VIE and need hierarchy theory, is provided by my 
m anagerial role-motivation theory. This theory has proved effective in predicting 
managerial success in hierarchic organizations, although not in predicting leadership 
success generally (M iner, Rizzo, Harlow , and Hill, 1974). It is unrelated to m anaging 
professional organizations and  to em ergent leadership in small groups, for instance The 
theory has also contributed to the formulation of m anagem ent developm ent programs, 
to an understanding of career choices, and to the developm ent of guidelines for 
managerial m anpow er planning (M iner, 1973; 1974).

The success o flim ited  dom ain theories in such areas as entrepreneurship and the 
management of bureaucracies suggests that this approach should be extended to the 
development of motivational theories for other m ajor occupational groups and  aspects 
of work behavior. The societally significant and pervasive groups and aspects should be 
given attention first. Subsequently through a com parative analysis of these sub-theories 
a more comprehensive theory ofjob  attitudes and motivation might be generated. Such 
a primarily inductive strategy appears promising at least-as a supplem ent to and 
perhaps as a  replacement for the essentially deductive theoretical strategy that is now so 
much in vogue.



6 6  MINER

But even w ithout such a  comprehensive synthesis, effective limited domain theories 
o f motivation can have great practical value. This is because they lend to focus on 
pragm atic questions-such as the following:

1. Does the theory predict job  performance within the dom ain as hypothesized —the 
validity problem?

2. How and to  what extent can the motivational processes of the theory be 
influenced — the tra in ing  and  developm ent problem?

3. A re the motivational processes of the theory involved in vocational and 
organizational choice — the vocational guidance problem?

4. Does the theory predict work satisfaction within the dom ain — (he job 
satisfaction problem?

.5. W hat is the supply of the type of motives posited by the theory in the population 
and in relevant subgroups — the talent supply problem?

6. W hat methods of measurem ent are available to m easure the constructs ol the 
theory — the measurem ent problem?

7. W hat are the true limits of the theory’s dortiain and  how does it overlap other 
dom ains — the dom ain definition problem?

8. W hat is the basic underlying nature  o f the constructs o f the theory — the 
construct validity problem?

Let me end w ith a few sum m ary statem ents regarding content theories of 
motivation:

1. C ontent theories have generated a  great deal of research recently, although this 
research tends to  be som ewhat fragmented.

2. There is a clear movem ent recently tow ard integration of theories, although not 
necessarily of research.

3. It is becoming increasingly evident that motivational theories must be concerned 
with the organizational contexts in which manifestations occur.

4. In my opinion the most fruitful recent developm ent is the emergence of limned 
dom ain theories which focus on certain strictly limited occupational roles and 
their m otivational requirem ents.
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REASONING

R oger L. Dominowski 
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Reasoning is typically defined as the draw ing of inferences or conclusions from 
known or assumed facu, with formal logic defined as the science (or arl) of correct 
reasoning. Thus, formal logic can be viewed as a standard , that is, how one ought to 
draw  conclusions. It is by now widely accepted that formal logic is frequently not a very 
good description of how people actually draw  conclusions. In this paper, we shall 
explore the m anner in which people perform tasks defined in terms of formal logic. 
A ttention will be directed tow ard two different reasoning tasks. T he first, employing the 
classical syllogism, presents the person with a set o f categorical propositions each of 
w hich relates two terms; assuming these propositions to be correct, the person's task is to 
determ ine w hat further proposition, if any, must be correct. T he o ther task employs 
hypothetical propositions o f the conditional or “ if . . . ,  th e n .. form, w ith the person’s 
task being to determ ine how the tru th  or falsity of the proposition should be tested. In 
addition to describing some psychol(>gical research em ploying these tasks, I shall offer 
some speculations about the m eaning o f the findings for reasoning in o ther situations, 
particularly  for the scientific enterprise.

Syllogistic Reasoning
T he standard  syllogism consists of two premises w hich are assumed to be true. A 

conclusion can also be presented, in which case the task is to  decide if  the conclusion 
follows necessarily from the premises. A lternatively, the person can be asked to choose

Tabla 1
SE T R ELA TIO N S LOGICALLY IM PLIED B Y  CATEGO R ICAL PROPO SITIO N S
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the conclusion, if any, which follows necessarily from the premises. T o  stale this 
somewhat more explicitly, the syllogisms forming the basis of this discussion can be 
described as follows: O ne premise relates the terms A and  B, while the o ther premise 
relates the terms B and C; any conclusion, valid or invalid, relates the terms A and  C.

Four types of propositions can be used, as indicated in T able  1. D epending on the 
type of proposition and the order o f the terms in the premises, syllogisms can be 
described as valid, m eaning that one or more propositions relating  A and  C  necessarily 
follow, or invalid, m eaning that no specific proposition necessarily follows. N ote th a t, in 
the syllogisms I shall describe, while the order of the term s in the premises m ay vary, the 
conclusions always involve the A term as subject and  the C term as predicate. This is not 
necessary but rather for convenience.

With respect to the m annerin  which people draw  conclusions from syllogisms, there 
are three kinds of theories which have been proposed. O ne oflhese is logic itself, ano ther 
is the atm osphere hypothesis, which is in effect a proposal that people perform the task in 
an alogical fashion, and  the th ird  I shall call “ partial com putation  models” , the gist o f 
which is the notion that people a ttem pt to  process the syllogism in accordance w ith the 
rules of logic but fail to do so completely. Let us consider these in turn .

Formal logic specifies the meanings of the propositions and the rules under which 
premises may be combined to yield a valid conclusion. Each premise can be interpreted 
in terms of the relationships it establishes between the set oft hings called A and the set o f 
things called B (for an A-B premise). In T able  1, it can  be seen tha t three of the four 
proposition types are ambiguous in the sense that the proposition is consistent with two 
or more set relations. It is also worth noting at this point tha t, in logic, the term  “ some” 
has a m eaning quite different from its m eaning in ordinary  discourse. Specifically, 
“some” means “ at least one and perhaps all” . T he  im portant im plication is that to state 
“ Some A are B” is consistent (allowable in logic) w ith a set relation between A and B 
which can also be described by “Al A are B” , and  that tostate  “ Some A are B” does not 
in logic necessarily m ean that “ Some A are not B”. In ordinary  discourse, one would not 
typically state “ Some A are B”  unless one also m eant to imply that “ Some A are not B” . 
Consequently, we can expect th a t people wiil have difficulty conforming to the rules of 
logic when dealing w ith premises containing "som e” , bu t. not for a particularly  
interesting reason. However, I would point out th^it there is the suggestion in the 
research findings that telling people about the special m eaning o f “some” in logic does 
not appear to aid  them in performing logically oh syllogisms.

According to  logic, to process a syllogism one must consider each premise in all of its 
possible meanings. Furtherm ore, one must consider all possible com binations of the set* 
relation meanings of the premises, and  the rule is that a conclusion is valid only if it

Tabi« 2
LOGICAL AN A LYS IS  OF A S YLLO G ISM

Conclusion

All A are C

Premises Set-relations- Possible Com binations
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describes all of the com binations generated. Thus ¡lean  be seen th a t even the relatively 
simple syllogism illustrated in T able  2 is fairly com plicated. I wish lo emphasize the fact 
that the logical person is one who considers all the possibilities, with respect to the 
meanings o f the premises, the combinations o f set relat ions generated from the premises, 
and the rule Tor selecting a conclusion.

At the opposite extreme from this logical view oft he reasoner is the characterization 
implied by the atm osphere hypothesis. As initially proposed by W oodworth and Sells 
(1935), the hypothesis is that the nature of the premises (eg., negative, particular) 
determ ines the kind o f (erroneous) conclusion which people will accept. Begg and 
Denny (1969) have stated the atm osphere hypothesis in terms of two principles: I. Ifone 
o r more o f t he pre m ises is negat ive, t hen a  negat ive co n c I usion w i 11 be accept ed. 2 .1 f one 
o r more of the premises is particular, then a particu lar conclusion will be accepted. 
Im plicit in their proposal is a  default option, th a t is, if no premise is negative, and if no 
premise is particular, then a universal affirmative conclusion (All A are C) will 
be accep ted  T he  application of this system to any syllogism yields a  prediction 
o f the specific conclusion which will be accepted. For example, for the premises 
“No A are B”  and  “ Some B are C” , the prediction is that the conclusion “ Some A 
are not B” will be accepted (in this case, it is invalid).

In  its weakest form, the atm osphere hypothesis is merely a  means o f predicting the 
most popular e rro r for the cases in which people erroneously accept invalid conclusions. 
In a  num ber of studies, analyses of conclusions erroneously accepted have been 
reasonably consistent w ith atm osphere predictions. However, in my judgm ent, the 
hypothesis in this weak form is of very little value. It requires ignoring correct responses 
of accepting valid conclusions and  correct responses of “C an 't conclude anything” for 
invalid syllogisms. Furtherm ore, it contains no principles by which one may predict 
when atm osphere principles will apply (one must simply wait for a person to accept an 
invalid conclusion ). Consequently, I prefer to deal with t he at mosphere hypothesis in its 
strong form. As a strong statem ent, the atm osphere hypothesis postulates that people 
draw  conclusions from premises w ithout processing the propositions but rather, in 
effect, by responding to the adjectives which the propositions contain. It implies no 
distinction between valid and  invalid syllogisms, and it cannot predict tha t a person will 
ever choose to respond “ can’t say". In fact, one can find at least some data  consistent 
w ith the strong form of the hypothesis. However, as will be seen shortly, such data are 
consistent with another explanation.

Tabi* 3
A S B U M E D  PREM ISE IM IS ) IN TER P R ETA TIO N S

All A are B ©

Some A are B 0 ® -

No A are B ©

Some A are not B 0 ®
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Part ial com putation models hold that people a ttem pt to process syllogisms logically, 
but that they fail to consider all the possible meanings (in set-relation terms) of premises 
and fail to com pute all possible combinations of premises (again, in set-relation terms). 
A lthough less attention has been directed toward the final step, such models may also 
include the notion that people might adopt a conclusion if it applies to most (but not all) 
of the combinations they have generated (I simply mention this possibility and  will have 
relatively little to say about it further). Several versions of such a theory have been 
proposed (eg., C hapm an & C hapm an, 1959; Erickson, 1974), but I shall describe for 
you the version favored by Ceraso and Provitera (1971).

According to this model, people are assumed to m isinterpret the premises o f a 
syllogism, as indicated in T able 3. Note that propositions of the form “ No A are B” refer 
to only one relation, that of non overlapping sets, and  thus are not m isinterpreted. 
Having interpreted the premises incorrectly, people are assumed to then com bine them 
appropriately, but the data indicate that people do not always generate all possible 
combinations of the misinterpreted premises. T he overall picture is o f a person who is a 
less*than-perfect information processor, a characterization for which there is a great 
deal o f supporting evidence. _

The difficulty in distinguishing a partial com putation model from the atm osphere 
hypothesis is that, for m any syllogisms, the two positions make exactly the same 
predictions. Consider the syllogism in T able 4. T he atm osphere hypothesis predicts that 
people will accept the conclusion “ No A are C ” because the premises create an 
atm osphere for a universal negative conclusion. The partial com putation model 
predicts the same response on the assumption that people will interpret the premise “All 
B are A” lo mean “All B are A and  all A are B’Vilt can be seen that, given th is . 
interpretation, the conclusion does necessarily follow from the premises. Despite the fact 
that atmosphere and partial com putation notions frequently lead to the same 
predictions, recent research has yielded findings favoring the partia l com putation 
approach.

Table 4
PARTIAL C O M P U TA TIO N  R EASONING

Premises M eanings C om bination Conclusion

All B are A © © © No A are C

No B are C ® ©
Ceraso and Provitera (1971) tested the hypothesis that, if people are given 

unambiguous premises which lead to a valid conclusion, they will perfom m uch better 
than when given ordinary premises. Premises were m ade unam biguous by increasing 
their lenght and specifying only one set relation. For example, in place o f the ordinary 
premise “All A are B” , one would use “All A a reB , but there are some Bs which arc not 
A", thus specifiying that the set A is included within the larger set B. T he results 
indicated that people made very few errors when given syllogisms containing such
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modified premises. Furtherm ore, it was dem onstrated th a t subjects’ responses to 
modified syllogisms could be used to  predict subjects’ responses to  ordinary syllogisms, 
supporting the thesis that, given ordinary syllogisms, people (end to misinterpret the 
premises in the ways indicated in T able  3 but then com bine them  logically. Thus, the 
partial com pulation model provides a  way o f understanding both the largely correct 
perform ance of subjects given modified syllogisms and  the kinds of errors people make 
on ordinary  syllogisms.

T here  are syllogisms containing only unam biguous premises for which subjects’ 
accuracy is considerably poorer, T he  characteristic o f these syllogisms is that multiple 
and contradictory A-C relations arc possible. For example, consider the syllogism in 
T able 5, which contains only unam biguous premises. It can beseen that these premises 
can be com bined in several ways, and that no conclusion applies to all the possibilities, 
thus the correct response is “can’t say” . T he point is that if a person generates only one of 
these combinations, he might then accept an invalid conclusion because it applies to the 
com bination he has generated. For such syllogisms, the correct response of “ can 't say” is 
given by m any subjects, but there is also a considerable num ber of acceptances of invalid 
conclusions. T his had led to the inclusion in 1 he model of the notion that people do not 
always com pute all the possibilities.

T ib ia  5
A SYLLO G ISM  FOR W H IC H  IN CO M PLETE  

C O M P U TA TIO N  LEADS TO  ERRORS

Premises 

No A are B

Meanings

©®
Possible Com binations and Conclusions

(Z) CZ) (Z) NoAarcC

© © All (some) A are C

r
No B are C ®© © 0© Some A are C 

Some A are not C

Not«. A lth o u g h  ih r  p r e m i »  a r e  u n a m b ig u o u s no logical conrlu iiofi h p o u ih lr  if a ll pemihie com binations a re  considered.

Using a different methodology, Revlis (1973} has also obtained evidence supporting 
the idea that people tend to be imperfect logicians. Premises containing meaningful 
terms were used, w iihithe terms in different premises chosen to suggest specific set 
relations. Thus, in one syllogism containing a premise of the form “ All A are B” , the 
terms would be selected to suggest that A and B are one and the same set, while in 
another syllogism, a p rem ised  the same form would suggest that A is a subset ofB on the 
basis of the terms used. Revlis dem onstrated that people's performance on syllogisms 
was dependent on the kinds o f set relations suggested by the terms in the premises, a 
finding consistent w ith the idea that people misinterpret premises but combine them 
appropriately. The finding that the nature of the terms is im portant is inconsistent with
i he aim osphere hypothesis.

Recently, we tried a different approach to the question of deriding among theories. 
T he attem pt was m ade to subdivide the group of subjects into those best descrilied as
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logical, (hose conforming to a  partial com putation model, and those appearing to follow 
she atm osphere hypothesis. T he  outcom e of this prelim inary study is depicted inT ab le  
6, where it can be seen that the partial com putation model is the best description of the 
m ajority of people. Let me describe how this was done. Stage I employed syllogisms for 
which all three notions, logic, atm osphere, and partial com putation lead to the same 
predicted conclusion. The out come o f this stage was the identification of 10 subjects who 
failed to give the predicted response sufficiently often; ail that can be said about these 
people is that we are not sure how they do syllogisms. Stage 2 employed syllogisms for 
which logic disagrees with atm osphere and  partia l com putation  predictions, the latter 
two predicting the same (now erroneous) conclusion. Here, the outcom e was the. 
identification of 8 subjects who seem best described as logical, w ith the rem aining 52 
subjects giving the vast m ajority of their responses in accordance w ith atm osphere ' = 
partial com putation predictions. In  Stage 3, the attem pt was m ade to separate 
atm osphere from partial com putation predictions, using syllogisms for which the 
atm osphere hypothesis predicts the acceptance of a specific conclusion, whereas the 
partial com putation model predicts some distribution o f responses am ong various 
alternatives including the correct answer o f “can’t say" (all o f these syllogisms are  
logically invalid), as well as the conclusion predicted by atm osphere considerations.- 
Consequently, this analysis is relatively weak, T he  5 subjects identified as “ atm osphere” 
accepted the conclusion predicted by the atm osphere hypothesis for all 4 syllogisms 
used in Stage 3, whereas what can safely be said about the 47 subjects labeled “ partial 
com putation" is that they deviated from atm osphere predictions one or more times. 
W hile recognizing that the Stage 3 separation involves some difficulties, the analysts 
does suggest that only a  very small percentage o f subjects (at best) conform to 
atmosphere predictions.

Ttb la  S
SEPARA TION  OF S U B JE C TS  IN TO  TY P E S  OF HEA80N ER S  

IN ITIA L N U M B ER  O F S U B JE C TS  > 70

Stage I Logic or A tmosphere o r O ther
Partial C om putation n = 10

n = 60

Stage 2 Logic A tmosphere or
Partial C om putation 

n = 8 n = 52

Stage 3 Atmosphere Partial
C om putation 

n * 5 n = 47

Q uite clearly, results such as those just described are limited in generality. It seems 
obvious that if syllogisms were given to people who had just completed a course In logic, 
the results would be very different. Among our subjects, the very small num ber who 
indicate that they have had formal training in logic tend to perform logically (though 
not all, and noi without errors). T he limited m eaning o f ih c  results is that, am ong a 
group of college students who have not had formal training In logic, the m ajority seem 
describable as lending to m isinterpret premises and failing io consider all possible 
combinations of premises..
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T h a t this should be the ease seems readily understandable. As mentioned earlier, 
there is an abundance o f evidence indicating th a t people are less-than-perfect processors 
o f inform ation in a wide variety o f situations. Furtherm ore, the propositions 
encountered in everyday discourse arc typically unambiguous, in contrast to premises 
containing abstract terms like A and B. For example, it is very unlikely that anyone 
would interpret the statem ent “all cats are anim als" as implying that “All animals are 
cats” . However, I do not wish to give the impression that people will perform better on 
syllogisms w ith m eaningful premises than on syllogisms containing abstract terms; 
indeed, I wish to stress th a t such an impression is false. T he fact that meaningful 
propositions lend to  be unambiguous, referring to only one set relation, is likely to be 
generally helpful because the task is simplified. However, the use of meaningful 
propositions also introduces an additional influence on subjects’ behavior, namely the 
issue o f factual accuracy. This can lead to what H enle (1962) has term ed “ failure to 
accept the logical task", which means evaluating conclusions in terms of whether or not 
they are factually correct, not in terms o f whether or not they follow from the premises. 
As Revlis{1973) has shown, the use o f meaningful propositions can lead to  performance 
w hich is e ither better or worse than  perform ance on abstract syllogisms, depending on 
the choice o f meaningful propositions.

Let me now olTer a speculation. In thinking about how people perform on syllogisms, 
it occurred to  me that an analog of the partial com putation model seems to apply to the 
process of evaluating research (at least the kinds of research (bund in psychology). One 
facet of the partial com putation model is that people will tend to accept invalid 
conclusions because they fail to realize that the premises can also lead to another, 
incom patible conclusion. T he analog is that, all too frequently in psychological 
research, an investigator will accept a  conclusion only to  find out later, usually when his 
paper is rejected for publication, that his da ta  are also consistent with another, 
incom patible conclusion. Q uite commonly, a professor will chastise a student for failing 
to  see that the conclusion he read in an article does not necessarily follow from the 
research (that such studies appear in p rin t suggests tha t even journal editors sometimes 
fail to  consider all the possibilities).

It is intriguing to consider why people stop short o f full com putation. O ne possible 
reason has already been implied. For syllogisms containing meaningful propositions, 
a person might cease processing when he reaches a conclusion which is factually correct. 
This can be considered as a special case (in which there is consensual agreement about 
w hat is factually correct) of a person considering the problem solved when he reaches a 
conclusion consistent w ith his beliefs. In the analogous case, since a researcher typically 
begins an investigation hoping lo reach some particular conclusion, one can imagine 
that obtaining results consistent with that desired conclusion might “ blind" him with 
respect to other conclusions. However, the notion of preexisting biases for a particular 
conclusion seems likely to be at best a partial explanation because similar behavior 
(accepting a conclusion when one shouldn't) occurs w ith abstract syllogisms, for which 
it is difficult to argue that people have pre-existing biases. Similary, it does not seem 
likely that a person reading a journal article begins with a bias in favor of the au thor’s 
stated conclusion. This suggests the need to search for some more genera! explanation 
not tied to  biases for particu lar conclusions. Indeed, such a suggestion has been made by 
the British psychologist Peter Wason, who has proposed that people have a strong 
tendency to  seek lo confirm propositions but have very little interest in seeking to falsify 
them.

1’he basis o f W ason’s suggestion is a series of studies in which people are required to 
indicate how they would test a proposilion of the form, “ If p, then q". T hetru tli table for 
such a proposition is such that the proposition is falsified only by the occurrence of a “p-
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not q ” instance. Instanres o f “ pq" confirm ih r pm pw ition , while “not p-q" and “not p- 
not q "  in s ta n e « are ‘‘confirming” under a two-siate logic, irrelevant under a three-state, 
logic. The rìsi o f W ason 's rem arks is that people tail tosee the im[>ortaiKc of falsifying 
instances; rather, their tendency is to  cum ulate confirm ing instances.

Table 7
MATERIALS USED IN TESTS OF PROPOSITIONAL LOGIC

A D 3 6
Table 7 contains exemplary materials which can be used to illustrate the task which 

subject» are given. Assume that the four boxes in T able  7 are 4 cards lying on a (able. 
People are told that each card  has a letter on one side and a num ber on (he other; thus, 
each of the cards showing a letter has some num ber on the o ther side, while each card 
showing a num ber has some letter on theothersidc. Subjects are then given a rule which 
applies to the cards, for example, " I f  a card has a vowel on one side, then it has an even 
num ber on the other side". Thus, the implication is that vowel implies even num ber. 
T he task is to  indicate which cards one would need to tu rnover in order to determ ine if 
the stated rule is true or false. T he essential finding is that very few subjectsm ake the 
correct choice o f indicating that both the card showing “A” and the card showing “ 3” 
should be turned over; roughly 10% o f subjects make this choice. M any more subjects 
(ca. 40%) indicate that they would test the cards showing “ A”  and “ 6" respectively, 
while approximately 30% state that they need to tu rn  over only the card showing “ A ".

Overall, the most salient feature of the results is the failure of subjects to test the card  
showing “ 3”. Note that this card corresponds to “ not q ’’ and should be examined 
because, if it aso contains *‘p” (in this example, a vowel), the rule would be false. Thus, 
this instance can serve only to falsify the rule, and ii is this instance which the vast 
majority of subjects fail to test.

Wason (Johnson-Laird & Wason, 1970) describes people as having either no insight, 
partial insight, or complete insight into the im portance o f seeking to falsify a  
proposition. T he person with no insight seeks only to confirm the rule, thus selecting the 
cards with “A” and  “ 6” because each could provide a confirm ation. T he person with 
partial insight chooses to test the “A" card only, realizing that, ifil should have an even 
num ber it would confirm the rule, but also realizing that, if it should have an odd 
num ber it would falsity the rule. O nly the person w ith complete insight recognizes the 
importance o f testing the card which can only possibly falsify the rule (“ 3” ).

Using a different task, Wason (1960) has observed a similar tendency to seek 
confirmation of hypothetical propositions. In this task', subjerts are told that the series 
“2, 4, 6” conforms to a  simple rule which they are to discover by generatm  successive 
series of their own. After each series, the person is told only w hether or not the generated 
series conforms to the (experim enter’s) rule, which happens to be “ num bers increasing 
order of m agnitude". It can readily be seen that the series “ 2, 4, fi" is consistent with a 
number of rules which are more specific than “ num bers in increasing order of 
m agnitude". T he essential finding is that, when a person has form ulated a m ore specific 
rule, eg., “ num ber increasing by 2” , he almost always seeks to test it by generating a 
sequence which is consistent with his hypothesis (eg., by generating 8, 10, 12). This
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behavior can lead, in principie, to  an  infinite num ber of confirmations of the subject’s 
limited rule, thus resulting in his never discovering the more general rule. VVason has 
argued that w hat the subject should do, if his hypothesis is "num bers increasing by 2", is 
to  generate a series inconsistent w ith his rule (eg., 4, 7, 10); only by learning that this 
series dots conform to the experim enter’s rule can  the person discover that his hypothesis 
is w rong and  that he must seek a  different rule.

Not surprisingly, VVason's research has elicited strong criticism. Let it suffice to say 
that his da ta  are replicable; however, his interpretation o f the data  has been challenged 
(eg., W etherick, 1970). T he  argum ent against VVason goes as follows. People must 
consider W ason’s tasks as “m ental puzzles” or “ laboratory games” in order to respond 
in the way that VVason calls correct. Conversely, if people consider his tasks as 
representative of proposition testing in everyday life or science, then they are quite 
correct in behaving as they do. T he argum ent is that the goal of ordinary living or 
scientific activity is to identify propositions that are true, that it would be foolish to 
spend one’s lim e seeking only to  falsify propositions because an infinite num ber ofidiotic 
propositions could be form ulated, and, having falsified a  great num ber of them , one 
would still know very little. T o argue that searching for true propositions is appropriate 
is not to  deny that such propositions ought to be potentially falsifiable, bu t it does argue 
that seeking prim arily to falsity is not a sensible procedure.

The argum ent continues with the characterization o f meaningful hypothetical 
propositions. If the consequent “q”  occurs very widely, there is likely to be little interest 
in indeniilying “p’s” from w hichq is implicated. Thus, it is likely to be the case that “not 
q” occurs more frequently than “q ” . Furtherm ore, fo ra  proposition “ If p, then q”  tobe 
even w orthy of consideration, p cannot occur more frequently than q. According to the 
principle of m ultiple causation, it is unlikely that p is the only antecedent o f q, rather, it 
is to be expected that q occurs more frequently than p. Finally, if the proposition is 
“sensible” , it seems likely t hat at least some p’s are q ’s (i. e,, some observations of pq have 
already been made). T he result is that the space o f possible outcomes with respect to “ If 
p, then q ” is as follows (Fig. 1): A very large part of the space is filled with outcomes of 
“ nol-p, noi-q” ; q is a relatively sm allsel in the space, and  p is  smaller still; in addition, p 
is 1 ikely to  be at least part ly contained ¡n q  t he quest ion is whet her o r not p is completely 
w ithin q. It can  be seen that in such a space, the strategy of finding not-q’s and checking 
them  to see if any is p  w ould be at least extremely inefficient. T he critics argue that it is 
precisely this generally inappropria te  strategy which VVason requieres subjects to follow 
in order to be viewed as reasoning correclly in his proposition-testing task. While this 
criticism has some m erit, il does not seem sufficiently compelling that one should 
completely reject W ason's interpretation of his findings; at this point, the best decision is 
probably to w ithhold judgm ent.

Figure 1. The probable event space related to 8 plausible 
proposition of the form "If P then Q'\
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Lei me sum m arize these observations. Intelligent people who have not had  formal 
training in the logic defining correct behavior in a  reasoning task frequently do not 
conform to logical rules (though we must recognize tha t “w hat is correct”  is sometimes 
debatable). Such people tend to view some propositions as less am biguous than they are, 
to fail to consider all the possible conclusions which an  argum ent allows, to  have their 
judgem ents of internal consistency influenced by considerations of factual accuracy and 
by prior beliefs, and appear to underestim ate the im portance of falsifying evidence. 
However, it is obvious that these are not im m utable characteristics of hum an reasoning. 
Some people know and  use formal logical principles in draw ing conclusions, and 
presumably anyone could acquire such knowledge if this were deem ed a desirable goal 
and  appropriate instructional steps were taken. In  this connection, I wish to offer a 
cautionary statem ent. It is tem pting to  think in terms of “ reasoning ab ility", to think of 
some people as systematically reasoning logically and  o f other» as following different, 
nonlogical systems over a  variety of reasoning tasks. There is no strong evidence 
favoring such a conclusion; there are  da ta  indicating tha t people might perform  very 
well (logically, efficiently, accurately) on one reasoning task while having great 
difficulty with another. Performing well on a  particular reasoning task requieres a set o f 
intellectual skills which must be acquired, and  the set of skills required varies from one 
reasoning task to another. All m athem aticians are not good chess players.
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