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Abstract 

Teachers' instructions to  young children produce varying performance, 

but l i t t l e  i s  known about which kinds of instructions are most effective. 

Gehlbach (1975) found that  a common error made by children in  decoding 

teachers' instructions was to  make indiscriminate, or generalized responses 

when a selective or limited response was indicated i n  the instruction (e.g., 

children often traced a l l  rather than a specified portion of a geometric 

figure) . 
Extending that research, the present experiment investigated sequen- 

t i a l  and logical features of brief messages (one or two sentences) which 

may influence the select ivi ty of childrenst decoding of instructions and 

their  subsequent responses to the task. The major hypotheses tested were: 

1) that a message containing some form of cautionary component (e.g., "only" 

or "just") would be decoded more successfully than a message containing 

only a positive statement of the discrimination needed to  complete a task 

successfully; and 2) that  a message containing an explici t  negative would 

be decoded more successfully than ei ther  one containing only a positive 

statement of the discrimination, or the positive statement plus a cautionary 

word . 
Tasks involving the selective tracing of parts  of overlapping or 

adjacent geometric figures were presented by audiotaped messages t o  100 

kindergarten children. Each message was recorded in  four conditions 

which varied the sentence structure and lexical content only sl ightly:  

1) a core statement of the task; 2) the core statement plus the cautionary 

word "just"; 3) the core statement followed by an explici t  negative; and 

4) the core statement preceded by the explici t  negative. Children were 

randomly assigned to  one of the four conditions. Cri teria were established 
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to yield a total accuracy score which functioned as the dependent variable 

for analysis, With all tasks treated as items from a single test, the 

alpha coefficient of internal consistency was 0.85. In a two-way analysis 

of covariance (sex x condition) on accuracy, VMI emerged as a significant 

covariate (r = 0.46, p = 0.001). The analysis of the adjusted means for 

the four experimental conditions yielded an FZpg1 of 2.66 (p = 0.052). 

Tukeyls test for all pairs of means showed that performance scores were 

significantly higher in both the core condition and the condition in which 

the explicit negative preceded than scores in the condition in which the 

explicit negative followed the core statement (~<.01). No interaction 

effects were indicated in an analysis of aptitude treatment interaction, 

and no other significant contrasts were noted. 

Experimental studies of micro-features (micro-variables) which 

influence the effectiveness of verbal instruction to young children are 

virtually non-existent. Perhaps the most significant finding of this study 

is that such variables do in fact exist and that the effects they produce 

are measurable. Further study may uncover other significant variables, 

yielding a "set of rules" which would have a direct bearing on teachers1 

verbal instructions and which would cut across individual differences in 

young children to produce more successful execution of instructions, 
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Chapter I 

Introduction 

Teachers spend a great deal of time talking to children. The 

ultimate goal, of course, is that the teachers' verbal behavior, in 

conjunction with non-verbal experiences, will lead to the children's 

achievement of the goals of schooling more expeditiously than if these 

behaviors were omitted. Verbal communication can be successful only to 

the extent that the message is comprehended by the receiver--to the extent 

that there is congruence between the intent of the speaker (encoder) and 

the perception or comprehension of that intent on the part of the listener 

(decoder) . While it is possible for the decoder to misinterpret an 

accurate message which precisely states the encoder's intent, it is not 

likely that the decoder will correctly interpret an inaccurate message. 

Therefore, the primary responsibility for accurate communication lies with 

the encoder. 

In the case of communication between teachers and young children, the 

responsibility is particularly acute. A message which is accurate, and 

totally comprehensible to an adult, may be confusing to the young child 

whose language fluency is not yet fully developed (Chomsky, 1969). In 

spite of this potential problem, the literature of early childhood educ- 

ation had devoted very little attention to the teacher as an encoder. 

Out of forty-two early childhood education texts surveyed, only six were 

concerned in any way with teacher talk, except as a means to encourage 
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child talk. In five of these six texts, discussion was limited to a 

paragraph or two of descriptive phrases (e.g., "low", "calm", "quiet 

manner", "clear in giving directions", or 'pleasant yet firm"). One 

author (Tough, 1963) devoted an entire chapter to communication between 

the teacher and the young child. She emphasized the difference between 

their respective levels of fluency, and acknowledged the problem of 

decoding which could result. Unfortunately, she suggested few solutions, 

and those were general in nature (e .g . , directions should be s~ecific, 
rather than oblique). There remains unanswered the question of how to 

formulate a verbal message to ensure the greatest possible comprehension by 

the young child who is decoding. 

In general terms, this study is concerned with variables which might 

influence the effectiveness of teachers' verbal instructions to young 

children. Specifically, it will test whether the young child's execution 

of a specified task can be significantly affected by small changes in 

verbal content (e.g., addition of a cautionary word such as "just" or 

"only") or in sequences of the various parts of an instruction. 



Chapter I1 

Related Research 

The literature review is presented in three sections. First, 

Shannon and Weaver's (1949) model of communication will be adapted to 

form a framework for a review of communication research as it relates to 

the special problems of the teacher of young children. The second section 

will concern the young child as a special kind of decoder, as evidenced 

by the --research on language development, cognitive development, and 

personality development. The third section will review some of the general 

research on teaching effectiveness. With the exception of a few studies 

such as those pertaining to Headstart (Miller et al., 1969 cited in Travers, 

1973) which evaluate overall programs in terms socio-economic background 

and general long-term cognitive development, most teacher-effectiveness 

research has neglected early childhood concerns. However, some of the 

findings regarding teacher behavior with older children may be applicable 

to instructional effectiveness with young children as well. Such research 

will be examined to the extent that it is relevant (e.g., Hiller, 1969; 

Rosenshine , 1968) . 

Communication 

Three major categories of communication are suggested by Westley 

and MacLean (1957): 1) an externalization of an immediate state, with no 

response required (e.g., "I am tired"); 2) the relaying of information 

(e.g., "this is a circle"); and 3) a mandate or instruction for specific 
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action (e .g., "trace the circle") . In the early years, a large proportion 

of teacher-child communication is in the second and third fonns. An 

adaptation of Shannon and Weaver's (1949) model for comunication (cited in 

Andersch, 1969) shown in Figure 1, represents the essential features of 

these processes. 

I Teacher 
ENCODER 

Verbal 
MESSAGE 

Pupil 
DECODER 

encoding decoding I 
process process 

Jrepre sen 4 
8 tation \ L I I I I I I  

Model for teacherIpupil c o m i c a t  ion 
Figure 1 

,cog -\ 3 ,nitive\ 3 
\ 4 repre sen 

tation -1 el--!,, 3L 

In Figure 1, the dotted triangle indicating the encoder's cognitive 

representation of an instruction includes both the representation of an 

object, or symbol, and the representation of the action to be taken in 

regard to the object or symbol (i .e., the communicative intent) . The 

decoder' s cognitive representation in the model 1 ikewise includes both 

object and action. 

The communication process, as represented in Figure 1, is sequential 

over time. The decoder's performance is a function of all prior processes. 

Success dependencies operate in the reverse of the process itself. That 
b 

is, the performance of the decoder is a direct function of his own cognitive 
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response to the act, which in turn is a function of the accuracy of the 

decoding process, which is itself dependent upon the adequacy of the verbal 

representation, and so on. In order to be effective, the encoded message 

must be clearly organized and the content must be appropriate to prior 

learning or skills of the decoder. Two questions arise: 1) "Which 

differences between young children and adults would account for a diff- 

erence in decoding behavior?" and 2) 'What specific verbal components 

should teachers attend to in encoding messages to young children for 

maximum decoding success?" 

In the existing literature regarding the teacher as an encoder. few 

findings are recorded in terms of the effectiveness of encoding as 

measured by its decoded consequences. For the most part, investigations 

have centered around observations, and measurement or frequency counts of 

various surface features such as length of utterances, number of questions, 

or kinds of questions. For example, male teachers emit longer utterances 

than female teachers (Hayes et al . .  1971)-  and teachers of grade one 

pupils use more second-person and fewer third-person references than do 

teachers of grades six and eleven (Loflin et al., 1973, cited in Dunkin 

and Biddle, 1973). These descriptive findings are relevant to a study of 

the effectiveness of teachers' communication with young children only to 

the extent that they suggest possible variables which might be correlated 

or be manipulated in experimental designs. 

Of the few variables which are considered in terms of decoder effects, 

most are concerned with learning and retention of information. Furthermore, 

communication literature has, for the most part, dealt with adults and 

older students, and with messages which are longer than those normally 



6 
employed with young children. It is possible, howevei, that some of the 

variables considered in effective teacher discourse may have relevance 

in a study of effective instructions. For example, verbal markers of 

importance (e.g., "remember this") while studied mainly as a method for 

improving learning and retention (e.g., Pinney, 1969) are frequently 

employed in conjunction with mandates (e.g., "now listen carefully") and 

as such may warrant further study. 

Cautionary words such as "just" and "only" are commonly found as 

verbal markers in teachers1 explanations and mandates to young children 

(Gehlbach, 1975). A cautionary word is especially interesting, in that it 

is a marker which implies a negative instruction, i.e.,what - not to do. 

For example, "trace just the part of the circle which..." implies that the 

listener should not trace all of the circle. 

Clark (1974) measured the time intervals from the moment a subject 

saw a card with a picture of a star and a cross and a statement (e-g., 

'The star is not above the cross. ") to the moment he pushed a "true" or 

"false" button. Clark compared the time it takes to verify an affirmative 

sentence with the time it takes to verify a negative one, and concluded 

that the negative is more difficult to process. He reasoned that a negative 

instruction leaves more alternatives open. When one is told what - not to 

do, there are still many choices left for what one should do. If Clark's 

conclusion is correct, the message, 'do not trace all of the circle", is 

an explicit negative which may, by virtue of difficult processing, confuse 

a young child. On the other hand, if used in conjunction with a positive 

instruction, it might serve as a verbal marker, or warning, and thus limit 

an otherwise over-generalized response to a specific instruction. In the 
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curriculum of most kindergartens, emphasis is placed on completion of 

tasks, and recognition and production of whole geometric figures.  

Therefore, special  consideration is  needed t o  determine the e f fec ts  of such 

variables as  cautionary words, or  exp l i c i t  negatives on instructions 

which have specif ic  l imitat ions.  

The l i t e r a t u r e  on communication a lso  considers prosodic variables.  

These variables do not r e l a t e  t o  the content of messages, but ra ther  t o  

t h e i r  aural charac ter i s i tcs .  They describe qua l i t i e s  of "clarity" and 

v'pleasantness'l of speech i n  term of pi tch,  harshness, volume, and speed. 

To date,  the only conclusions drawn a re  tha t  moderation and variat ion a re  

preferable t o  extremes and monotony (Anderesch, 1969; Brooks, 1971). A s  

i n  most of the other communication research, s tudies  have been primarily 

concerned with older children, and with messages which are  longer i n  

duration than a simple instruct ion or  mandate. 

One notable exception is the study by Gehlbach (1975) i n  which no 

correlat ion was found between the number of words per second i n  instructions 

encoded by teachers, and the success of task completion by decoders of 

kindergarten age. In the Gehlbach study, messages were produced by s ix ty  

d i f fe rent  teachers. I t  is possible tha t  i n  an experiment i n  which a 

single message was used and only the speed of the message was manipulated, 

d i f fe rent  r e su l t s  might be produced. In the same manner, variables such 

as  cautionary words o r  exp l i c i t  negatives should be examined experimentally, 

t o  determine which of these variables within the teachers' encoded 

instruct ion would predictably a f fec t  decoding success. In the case of a 

young chi ld,  the s ignif icant  variables might be qui te  d i f fe rent  from those 

variables which a f fec t  adult-decoder success. 



The Young Child as a Special Case 

Language development. Studies of language development in the last 

three decades have investigated the nature of the code, the development 

process, and the effects of socio-economic and cultural variables on this 

development. Observations of size of vocabulary, length of sentences, 

and frequency of word usage have led to the development of a number of 

theories. In most of these studies, the emphasis has been on the 

production of language, or encoding skills of the young child, rather 

than on the decoding skills. For example, Braine (1971) studied pivotal 

grammar in two-word sentences of the very young child, and Bloom (1970) 

categorized the acquisition of the negative in terms of disappearance, 

non-existence, non-occurence, rejection, and denial. Glucksburg, Krauss 

and Higgins (1975) investigated referential grammar, stating that "proper 

exclusion as well as inclusion increases with age, but factors controlling 

improved performance remain unknown" (p. 336). Bloom (1975) cites Labov 

(1970) and others who have concentrated on the effects of socio-economic 

level and culture on language development, but again with the emphasis on 

production of language, rather than on comprehension. 

Chomskyts (1969) work is a notable exception. She explored the 

child's command of syntactic structures by means of comprehension tests 

involving selected constructions of a relatively complex nature. She 

concluded: "The children's observed failure to correctly interpret a 

number of constructions is indicative of several areas in which their 

underlying syntactic knowledge falls short of the adults" (p. 2). 

Chomsky (1969) presented an example of this discrepancy in syntactic 
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knowledge in an experiment in which a blind-folded doll was shown to 40 

children from kindergarten to grade four. Each child was asked, "Is the 

doll easy to see?" Resultant answers, and subsequent questioning revealed 

that unlike the older children who gave correct responses, many kindergarten 

children interpreted the message to mean, "Can the - doll see easily?" rather 

than "Can it easily be seen by someone else?". 

Whether we consider size of vocabulary, acquisition of the negative, 

or development of a knowledge of syntax, there is evidence of a disparity 

between the language fluency of the young child and the adult. Because 

of this disparity, instructions which might be quite adequate for an 

adult or older child may be inappropriate for a child of kindergarten age. 

Clearly, vocabulary level is a factor, but even within the limits of a 

vocabulary which is totally familiar to the decoder, the syntactic 

structure can vary greatly, and result in a discrepancy between what is 

intended and what is comprehended. Thus, the teacher of young children 

has the responsibility to adapt his instructions so that they will be 

appropriate, and accurately comprehended. To make such adaptations, the 

teacher needs more information than is presently available regarding the 

effects of specific lexical and syntactical changes in verbal instruction 

to young children. 

Cognitive development. Teachers seem to have at least an intuitive notion 

of the cognitive development of a child. However, they are not always 

aware of the specific limitations imposed by given levels of development. 

The difference in cognitive development between an adult and a young child 

is not simply a quantitative measure of acquired bits and pieces of 
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information over a span of time. The difference appears to be more a 

matter of the relationship of these bits and pieces to each other, and 

to the world at large. Smith (1975) itemized three basic aspects or 

characteristics of cognitive structure: 1) a system of categories; 

2) sets of rules for allocating objects or events to particular categories; 

and 3) a network of interrelations among the categories. Comprehension, 

or as Smith (1975) defined it, "making sense of the world," is the 

relating of new experience to existing cognitive structure. There appears 

to be a consensus in the literature that there is a difference between 

the cognitive structures of the child and those of the adult. However, 

no such consensus exists in the explanations for, or even the descriptions 

of, this difference. 

The Yale Clinic of Child Development (Gesell and Ilg, 1949), while 

limiting its reports to behavioural observation, stressed maturation as 

the prime factor in a profile of the young child which is clearly different 

from that of an adult. No explanations were put forward, but as a result 

of observations of fifty or more children, age norms were established for 

such variables as height, wefght, motor characteristics and emotional 

expression. For example, according to these norms, a three-year old child 

can copy a straight line or a circle, but the ability to copy a square 

does not occur until age four. By age five a child can copy a circle, a 

square, and a triangle, and is beginning to be able to form some letters 

of the alphabet. 

Perhaps the most often quoted and widely discussed theory of the 

development of cognitive structure is that of Jean Piaget. His theory 

suggests that the young child is quite different from the adult in several 



ways - - i n  

and i n  h i s  

h is  methods of approaching r e a l i t y ,  i n  h i s  views 

usage of language. Piaget views the process of 
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of the world, 

chi ld  develop- 

ment a s  passing through a specif ic  and invariate sequence of stages from 

s e n s o r i m o t o ~ .  through preoperational, t o  concrete operations, and f ina l ly  

t o  formal operations. The ch i ld ' s  processing of information a t  each 

stage is  governed by what Piaget terms schemata--the sum t o t a l  of which 

constitutes the ch i ld ' s  cognitive s t ructure a t  any given stage. This 

cognitive s t ructure serves as a kind of f i l t e r  f o r  information perceived, 

and as  a program f o r  behaviour during in te l lec tua l  operations such a s  the 

operation of putting things together, placing them i n  categories, and 

forming hierarchies of c lasses  (e .g . ,  Ausubel and Sullivan, 1970) . 
According t o  Piaget, the young chi ld  centres h i s  a t tent ion on 

limited amounts of available information, depending on the stage a t  which 

he is functioning. For verbal instructions t o  be effect ive,  it i s  

important tha t  the cognitive assmptions made by the instructions (e.g., 

level of abstraction o r  relationships among concepts) be appropriate to  

the cognitive s t ructure which the chi ld  brings t o  the task. An often 

quoted example is the four- or  five-year old chi ld  who perceives a change 

i n  the volume of water when it is  transferred t o  a t a l l e r  and narrower 

container. Unlike an older chi ld ,  who i s  able t o  consider two dimensions, 

the younger ch i ld  attends t o  only one, and therefore equates " tal ler"  

with "more" (Ginsberg and Opper, 1969). Smith (1975) supports t h i s  view 

with the argument tha t  we "see" what the brain t e l l s  us to  see.  Our 

perceptions a r e  coloured by what we know. For example, 



". . .children in the ear ly  grades of school may not 
have mastered the special  nature of passive sentences 
and therefore w i l l  not predict  them. They w i l l  
F t e r p r e t ,  'Tommy was !h i t  by h i s  s i s t e r ,  ' as  
Tommy h l t  h i s  s i s t e r  , not because they have analyzed 

the sentence incorrectly,  but because they accept i t s  
surface s t ructure a s  a suf f ic ien t ly  close match t o  the 
kind of sentence they would be l ike ly  t o  produce" (p. 93). 

Gibson (1969) holds the view tha t  schematic concepts and t h e i r  

s t r a t eg ic  use follow, rather  than precede, perception. She sees a prog- 

ression from discrimination, through recognition, t o  production. These 

three processes i n  perceptual development form a kind of cognitive 

hierarchy. The cognitive process begins with an abstraction of sa l i en t  

features and d i f fe rent ia t ion  of simple pat terns  and objects from background 

stimulations (perception), and culminates i n  the form of represekat ions ,  

with the resu l tan t  a b i l i t y  to  labe l  and produce copy. For example, once 

a chi ld has perceived the sa l i en t  features of a c i r c l e ,  he can discriminate, 

o r  recognize i t s  difference from a square. When labels  (verbal language) 

have been attached t o  the sa l i en t  features,  such a s  "round," "straight," 

or  "corner,'.' these labels  can f a c i l i t a t e  perceptual learning. A teacher 

is i n  the posi t ion of f i r s t  introducing the label  (e.g., "round"). Later, 

the teacher may use t h i s  label  t o  c a l l  the ch i ld ' s  a t tent ion to  the sa l i en t  

feature of "roundness" i n  another context where, f o r  example, the new shape 

is  only an approximation of a c i r c l e ,  o r  a sphere. A new form also can be 

learned by cataloguing it with a familiar label  into the exis t ing schema, 

and then noting a departure from the exact label ,  such a s  a "squashed 

c i rc le ."  This approximation can then have the new label ,  attached. 

Perceptual learning is a continuum of increased a b i l i t y  to  abstract  

d is t inc t ive  features  and invariant re lat ionships.  The a b i l i t y  t o  attend 

select ively grows with age. Gibson (1969) reports a previous experiment 
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(Gibson eta1. ,1962) i n  which children four-to nine-years old were asked 

t o  choose exact copies of a sample from an array of graphic forms, some 

of which differed only s l igh t ly  from the or ig ina l .  In  line-to-curve 

transformations (e.g. ,  one l i n e  of the form was curved rather  than s t ra ight )  

the percentage of e r rors  dropped from thirty-seven percent for  four-year 

olds, t o  seven percent fo r  eight-year olds.  Gibson (1967) a l so  c i t e s  a 

study by Maccoby and Konrad (1966) i n  which subjects were presented with 

two messages concurrently, through a loud speaker o r  microphones. When 

children l is tened t o  a man's voice and a woman's voice speaking a t  the 

same time, with instruct ions t o  report  what only one of the voices was 

saying, the number of correct reports increased with age. 

I f  Gibson's theory regarding the importance of a t tent ion to  sa l i en t  

features  is accepted, one might hypothesize t h a t  e r rors  could be decreased 

by f i r s t  having the subject l i s t e n  t o  the voices separately, and then 

pointing out,  o r  ca l l ing  at tent ion to  the s a l i e n t  features (e.g., "See 

how some l ines  a r e  curves and others a re  s t raight ,"  or  "Notice tha t  the 

man's voice is low and the woman's voice is high."). 

Olson (1970) supports Gibson's theory tha t  the basic cognitive 

process i s  a perceptual one, but modifies t h i s  theory by s ta t ing  tha t  

"... it is  the performatory ac t s  i n  various media tha t  confront the indiv- 

idual with the a l te rna t ives  from which he then se lec ts  fur ther  information" 

(p. 201). In a five-year study of the acquisit ion of the diagonal,Olson 

(1970) c i t ed  numerous experiments which provide evidence tha t  the 

cognitive development of the young chi ld i s  indeed d i f fe rent  from tha t  of 

the older chi ld ,  or  an adul t .  For example, the percentage of children 

(N=118) who were able to  copy a diagonal checkerboard by pressing diggonal 
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bulbs on a bulb board, increased from 28.57 at age three, through 37.74 

and 77.78 for ages four and five respectively, to 100 percent at age six. 

In summary, while researchers may differ in their approaches to the 

problem, in their theories as to cause, and even in their definitions 

of the referrent words (e.g., perception, comprehension, or cognition) 

there appears to be agreement that the cognitive development of a young 

child is not the same as that of an adult. The young child perceives and 

makes sense of his world in quite a different way. The questions which 

still need to be answered are: 1) What information does the young child 

need?" and 2) lWhat kind of organization of the information is necessary 

for the child to understand the learning task?" More specifically, in 

the case of verbal instructions, we must ask, 'What information must the 

message contain that is different from the information needed by an adult?" 

/ Personality traits. A third dimension which should be considered 

in the development of the young child is that of personality. Kagan 

(1965) categorized children as impulsive or reflective by examining error 

scores and latency scores on his Matching Familiar Figure Test, 

Latency was the measurement, in seconds, from the end of instruction to 

the first response, on each item of the test. For any given group of 

children, those who scored above the mean on errors, and whose latency 

measures were below the mean were labelled "impul~ive,~' The opposite 

group, with errors below the mean and higher latency measures, were 
1 

labelled "reflective," 

The scores of the other two groups (low error/low latency and high 

error/high latency) were apparently considered to be a function of mental 
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ability and no personality labels were attached. A number of studies have 

used these dimensions of personality to explain success or failure on other 

tests (e.g., Katz, 1971; Plomin and Buss, 1973; Ward, 1968). 

Many attempts have been made to modify "impulsivity" with an eye 

to improving success levels (e.g., Briggs and Weinberg, 1973; Debus, 1970; 

Yasida and Hagens 1968; Yeider, 1971, cited in Zelniker et al., 1972). 

Of the various modification methods used, only specific training or 

instruction in search strategies has proven effective in reducing impulsive 

children's error scores (e.g., Heider, 1971; Meichenbaum and Goodman, 

1971; Zelniker et al., 1972). Wile the tendency towards reflection or 

impulsivity remains relatively stable, in general children tend to become 

more reflective with age. Katz (1971) explains this in terms of an 

underlying change in cognitive processing which occurs during the early 

years, "reflecting a change in the tendency of children to go beyond 

perceptually dominant stimuli, and to reflect over, analyze, and use 

alternate dimensions" (p. 746) . 
This view correlates with Piaget's centration theory, as described 

earlier. For example, it should require more reflection (increased 

latency) to consider more than one dimension, or alternative, to a verbal 

instruction. Gibson would also agree with this view, but with the emphasis 

on a change in perception from attending to a single salient feature, to 

attending to several features. In the case of an instruction to trace 

a specified part of a circle, the younger child might attend to ''trace" 

and filter out the "part of" as being irrelevant. The resultant activity 

would then be a tracing of the whole figure, requiring less reflection 

than if he were also to attend to the instruction "part of." 
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Cronbach (1975) emphasized the importance of personality traits, and 

personal styles or beliefs in his work on aptitude-treatment interactions. 

Although the studies cited were conducted with older students, the 

suggestion that the success of a particular teaching method may vary 

according to the personality of the individual could have significance for 

a study of instructional effectiveness with young children, as well. 

Whether the change in a child's personality occurs by gradual dev- 

elopment or by means of specific training (e.g., training towards reflect- 

ivity as proposed by Zelniker et a1.,1972), it will be a long-term 

process. To improve communication and decoder success on a short term 

basis requires modification of the teacher-encoder's instructional 

speech. To construct a message, or instruction, which can be successfully 

decoded by a young child, we need to consider not only language and 

cognitive development, but possibly personality traits, as well. If a 

young child is less reflective than an older child or adult, the effect- 

iveness of a verbal instruction to him might be increased by verbal cues 

which call attention to features not normally attended to, thus leading 

the child toward more reflection on, or consideration of, alternative 

behaviors. 

Teacher-effectiveness research. An important decision which has to 

be determined in any research is which variables are to be examined. Dunkin 

and Biddle (1974) have proposed a model for the study of teaching effect- 

ivenes s which delineates four major types of variables in the teaching- 

learning process: 1) presage variables (the teachers' formative experiences, 

training, and characteristics); 2) context variables (pupil characteristics 

and environmental variables); 3) process variables (classroom behavior for 



both teachers and pupils); and 4) product variables (immediate pupil 

growth and long- term pupil effects) . 
Presage variables and context variables. Dunkin and Biddle (1974) 

classify decoder characteristics as context variables. This classification 

reflects their concern with teacher behavior as a result of teacher-pupil 

interaction, and it does not lend itself to detailed analysis of the 

effectiveness of verbal instruction. In order to analyze the communication 

process as distinct from general classroom behavior, it is necessary to 

separate encoding from decoding. Figure 2 indicates this separation in a 

model which adds the Dunkin and Biddle classification to the communication 

model illustrated earlier in Figure 1. 

-- - 

PRESAGE PROCESS PR6DUCT 
VARIABLES VARIABLES VARIABLES 

decoder 

cognitive, 

I personality 

decoder w 
Figure 2 

b d e l  for a study of verbal-instructional communication 

Decoder's devclop~ncnt functions as a context variable only to the 
degree that the encoder is aware of the development 

. - - - - -- - -- -.- -- - 

The model in Figure 2 also distinguishes between the inevitable impact 

of decoder characteristics on the decoder's cognitive representation and 



decoder performance, and the possible but not inevitable impact of 

decoder characteristics upon encoding technique. The impact on the 

decoder's cognitive representations functions as a presage variable; 

the possible impact on encoding functions as a context variable. Whether 

the context variable affects encoding depends upon the encoder's degree 

of awareness of the decoder's presage variables. A dotted line is used 

in the model to indicate that the degree of encoder awareness determines the 

extent to which pupil presage variables become a factor in the encoding 

process . 
Process variables and product variables. The empirical linking of 

teacher behaviour (process variables) and pupil outcomes (product variables) 

were noted earlier as the distinguishing feature of research on teaching 

effectiveness. Teacher behaviour is roughly divided into methods or 

strategies, and skills or techniques. 

Strategies are methods of operating in the classroom which can be 

used in various subject areas, and by various teachers. Effectiveness 

depends on the techniques and skills employed within the method, and on 

their appropriateness for the group of pupils. For example, the lecture 

method may be more appropriate than the discussion method for a group 

of fifty students, but the success of the lecture may also depend on the 

strategies or techniques employed (e.g., organization, timing, humour, etc.), 

and the appropriateness of the material to the age and experience of the 

audience. 

Functionally, the lecture bears some relationship to teachers' 

instructions to young children. In both situations the teacher, as an 

encoder, delivers a message, or series of messages, to the pupil. The 
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pupil, in turn decodes the message to the extent that he is able to 

process the information. 

In a review and discussion of the research on the lecture method, 

McLeish (1976) cites a number of studies which categorize and tabulate 

the various aspects of this method. Some of the studies are merely 

descriptive, while others attempt to measure the product, or outcome, in 

terms of student achievement. Still others evaluate the method in terms 

of student appeal. Studies differ in their conclusions regarding 

comparison of the traditional lecture method with other methods such as 

programmed instruction (Pikas, 1969; Himmel, 1972), and McLeish makes 

no definitive statement regarding the conclusions. Research on the 

lecture has also dealt with the relating of information in fairly long 

sequences of teacher discourse. In these respects, it has little bearing 

on teachers1 instructions to young children. However, an examination of 

some of the techniques, or variables within the lecture method, might 

provide valuable insight. 

Unfortunately, even within the lecture method, or any other method 

such as discussion, tutoring, or programmed instruction, most of the 

variables examined in research on teaching effectiveness deal with broad 

or general concepts--with macro-variables such as undifferentiated, or 

only generalized, categories of "teacher talk." For example, Dunkin and 

Biddle (1974) cite a study by Adams and Biddle (1970) in which it is 

reported that grade eleven teachers are "emitters" in about sixty percent 

of all verbal moves. When teacher discourse is categorized in terms of 

its relationship to Bloom's (1956) taxonomy of objectives (cited in 

Gage and Berliner, 1975), the purpose appears to be to attach a label 
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(e.g., "concerned with knowledge" or "promotes analysis") describing 

what the message does, rather than - how it does it. 

In the investigations of micro-variables within the lecture, 

subjects have been from upper-elementary to university levels, with 

verbal fluencies approaching or equal to those of an adult. 

Rosenshine (1968) examined micro-variables to distinguish between 

effective and ineffective lectures. In two fifteen-minute lessons on 

Yugoslavia and Thailand, presented to grade twelve pupils by 43 teachers, 

Rosenshine found that effective lectures contained more explaining links, 

that is, "prepositions and conjunctions which indicate the cause, result, 

means or purpose of an event or idea" (p. 8). 

Using the same video tapes and transcripts, and the same original 

sample as Rosenshine (1968), Hiller (1969) found a significant negative 

correlation between vagueness in a lecture, and retention of material. 

In Gehlbach's (1975) study, with 120 kindergarten children, this cor- 

relation was not borne out (r = -.05). This is not to say that 

vagueness is not a significant variable. It simply suggests that a 

measurement of vagueness may not be appropriate if there is a mismatch 

in levels of fluency between the encoder and decoder. Examining the 

effectiveness of instructions to young children in terms of variables, 

such as organization or vagueness, is comparable to examining these same 

variables as criteria of effectiveness in a lecture delivered in French 

to an English-speaking audience, where decoding problems control the 

variance in decoder performance, to such an extent that variance 

attributable to encoding is obscured. 
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The use of advance organizers is another strategy which could 

possibly have importance in a study of instructional effectiveness 

(Ausubel, 1960; Barnes and Clawson, 1975). Ausubel described an advance 

organizer as a statement of concepts at a higher level of abstraction, 

generality and inclusiveness than the learning task itself. Barnes 

and Clawson (1975) reported that Ausubel (1968) compared a 500-word 

written advanced organizer with an historical passage of the same length, 

using 120 college seniors as subjects. The difference between means of 

the experimental and control groups was almost significant at the .O1 

level in favour of the group using the advance organizer. Ausubel (1960) 

suggested that advance organizers serve as a warm-up, creating a 

disposition to learn verbal materials. Three important aspects of the 

research on advance organizers are: 1) the units of analysis have been 

large (e .g . , a 500-word expository passage) ; 2) for the most part, the 
medium of presentation has been in writing; and 3) studies on advance 

organizers to date have been concerned with older children and adults. 

At the kindergarten level, with reading skills not yet established, a 

written message is inappropriate. The few studies which have used an 

oral advance organizer have been inconclusive (Feller, 1973; Lucas, 1972, 

as cited in Barnes and Clawson, 1975). While the idea of advance 

organizers has credibility, the research does not directly provide 

information which is relevant to verbal instructions to young children. 

Large units of anaylsis in which a multiplicity of smaller variables 

(micro-variables) could be functioning to cloud results, and a written 

presentation to a child who has not yet mastered reading, are inappropriate. 
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An orienting statement, while not identical to an advance organizer 

as described by Ausubel (1960), has some similarities which might bear 

investigation. The idea of providing advance orienting information for 

the listener makes common instructional sense, and the use of orienting 

statements is a common practice for teachers of young children (Gehlbach, 

1975). Within Piagetian theory, an orienting statement would call forth 

a schema appropriate to the information contained in an instruction so 

that chances of processing would be optimal. 

Gibson (1969) might predict that an orienting statement would call 

the decoder's attention to distinctive features of the information 

following (e.g. "Trace the part of the circle which ..."), The addition 

of an explicit negative, rather than simply being a verbal marker of 

importance (Pinney, 1969, cited in Gage and Berliner, 1 9 7 5 ) ,  may serve 

as an orienting statement (e.g., "Do not trace all of the circle. Trace 

the part of the circle that ...ll). For this reason, the explicit negative 

warrants further investigation in a study of verbal instructions to young 

children. 

To date, much of the research on teaching effectiveness has been 

correlational, producing results which, even when highly significant in 

statistical terms, form a questionable base for instructional design. 

However, significant correlations may be a starting point for experimental 

manipulation of variables which could produce information which would 

have a direct bearing on the effectiveness of teachers' instructions to 

young children. 

Gage (1963) proposed a study of micro-variables as a route of 

investigation for selection for specific, measurable criteria for teacher 



effectiveness. In response to Gage's proposal, Gehlbach (1975) 

investigated verbal correlates of instructional effectiveness with 

kindergarten children. 
\ 

In Gehlbach's study, sixty teachers were asked to generate taped 

messages to verbally direct 120 kindergarten children in the completion of 

eight visual-motor tasks. The messages were examined for micro-features 

(e.g., individual words and sentence structure) which were likely to affect 

the selectivity of children's decoding of the instruction and response to 

the task, and whose frequencies would correlate with decoder success. A 

common error made by the children in decoding the teachers' instructions 

was to make an indiscriminate, or generalized response when a selective 

or limited response was indicated in the instruction. For example, 

children would trace - all rather than a specified portion of a geometric 

figure. In a post hoc analysis of the data, "the principal difference 

between successful and unsuccessful teacher-encoders seemed to reside in 

their relative abilities to communicate to the decoder, with adequate 

instructional power, the points at which the generalizable response was 

to be started and stopped, or at least applied with caution" (Gehlbach, 

1975, p. 27). Two important variables which emerged were cautionary 

words (e .g. ,  "only" and "just") and explicit negatives (e .g., "Do not 

trace all ..."). In two of the tasks, correlations of the occurrence of 

cautionarywords in an instruction with the decoder's performance success 

were 0.33 and 0.35 (N = 60) .  Likewise, correlations for use of an explicit 

negative and decoder success were 0.26 and 0.36 (N = 60) .  

Gehlbach ' s (1975) study represents the first two stages of Rosenshine 

and Furst's (1973) three-stage paradigm for research on teaching effective- 
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ness. Rosenshine and Furst propose that research on teaching effectiveness 

should begin with direct observation of what actually occurs in the class- 

room, in terms of teacher behaviour as described by strategies and 

techniques. Following this, correlational studies should investigate 

possible relationships between these occurrences and pupil outcomes. 

Since correlation does not imply a casual relationship, correlations which 

suggest a strong relationship should be subjected to experimental 

designs in which the pupil outcome is a dependent variable, and the 

strategy or technique is manipulated as the independent variable. Given 

the appropriateness of the Gehlbach (1975) study, the present research 

is built directly upon it, and moves from the correlational to the 

experimental phase. 

This study, like the Gehlbach study, differs from the balance of 

the existing research in several ways: 1) it attends specifically to 

concerns that are unique with young children whose language development 

is not complete--to features of verbal instructions which would not 

produce demonstrably different performance in the average adult (e . g . , 
use of a cautionary word such as "just1' or "only") ; 2) it deals with 

mandates for use of skills already learned (e.g., tracing a circle); 

3) it utilizes taped messages of verbal instruction, insuring exact 

duplication of content, vocabulary, sentence structure, and prosodic 

variables such as pitch or speed. It also searches for micro-variables 

in verbal instruction which result in effective decoding that is not 

highly variable across children. 

A concern in the design of the present study which was not attended 

to in the Gehlbach study is the possibility of aptitude-treatment 
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interactions. Pupil characteristics such as visual-motor integration 

and impulsivity may influence or obscure experimental results on tracing 

or drawing tasks. An examination of the literature on impulsivity and 

reflection sheds little light on problems of designing the most efficient 

instructional messages for pre-school children (Kagan, 1968; Katz, 1971. etc). 

This is partly due to the lack of impulsivity-reflectivity research with 

children in this age group, and also due to the fact that impulsivity and 

reflectivity are, by definition, characteristics of only about two- thirds 

of the population (Kagan, 1965). If characteristics such as impulsivity 

or reflectivity do produce differences in performance, a measure of 

latency (time elapsed between end of instruction and beginning of 

performance of task) would provide additional information regarding the 

relative merits of different types of messages across children. Likewise, 

in the performance of tasks such as the tracing of geometric figures, 

visual-motor integration could affect the performance of individuals 

(Beery, 1967). Therefore, measures of this variable might also clarify 

the relative merits of messages which differ in content or sequence of 

elements. 

Based on Gehlbach's correlational study, this experiment tested the 

use of cautionary words and explicit negatives in oral instructions 

(mandates) to kindergarten children. Latency of response and visual-motor 

integration were measured to generate possible covariates. The negative 

value of vagueness, as discussed earlier, was not supported by Gehlbach 

(1975). Therefore, it has not been included as a variable in this study. 

The following hypotheses were tested: 1) based on Gehlbach's findings, 

a message containing some form of cautionary instruction (e.g., an implicit 
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negative such as "just") would be decoded more successfully than a message 

containing only a positive statement of the discrimination needed to 

successfully complete a task; 2) according to Gibson's (1969) theory of 

perception and Pinney's (1969) study of verbal markers, a message containing 

an explicit negative would be decoded more successfully than either one 

containing only a positive statement of the discrimination, or the positive 

statement plus a cautionary word. To test for possible effects of 

sequence, the explicit negative was presented either before, or after, the 

positive statement; and 3) visual-motor integration would correlate 

significantly with success as measured by task scores (Beery and Buktenika, 

1967) . However, when VMI was employed as a covar iate the hypothesized 

differences in messages would remain significant, considering the general 

similarity for language development and cognitive development. 



Chapter I11 

Method 

Subjects 

Forty-eight boys and fifty-two girls from twelve kindergarten 

classes participated in the study. Their ages ranged from 65 to 76 

months, and all children were from English-speaking homes in Burnaby, 

British Columbia, Canada. 

Materials 

Instructional tasks. To measure the dependent variable of decoder 

success, ten tasks involving the tracing of selected parts of overlapping 

or adjacent geometric figures were developed with corresponding audio- 

taped messages. For example, on a paper showing an overlapping circle 

and square, one task was to trace the part of the circle which covered the 

square, as shown in Figure 3a. The geometric shapes used were the 
\, 

circle, the square, the rectangle and the triangle. These shapes are 

recognized by virtually all children by the end of the kindergarten year, 

although the triangle and the rectangle are sometimes confused at this 

age. Both the general recognition and the occasional confusion were 

demonstrated in the warm-up tasks, as noted in Procedures in the following 

section. Tasks were designed so that those which contained both the 

triangle and the rectangle required the child to trace the one segment 

common to both shapes, thus eliminating errors due only to a reversal in 



recognit ion.  An example i s  shown i n  Figure 3b. A l l  the  tasks  a r e  

reproduced i n  Appendix A. 

Figure 3a Fi,gure 3b 

ExCmples of geometric f i w r e s  presented i n  tasks  
Dotted l i n e s  indicate  pa r t  t o  be traced 

Messages fo r  the ten  tasks  were recorded i n  each of four conditions: 

Condition A. Simple core ins t ruc t ion .  A pos i t ive  statement of the  task 

t o  be completed. (Example: 'Trace the  p a r t  of the  c i r c l e  

t h a t  covers the square.") 

Condition B .  The core ins t ruc t ion  (A) with the  impl ic i t  negative "just" 

included. (Example: "Trace just the p a r t  of the c i r c l e  

t h a t  covers the  square.") 

Condition C .  The core ins t ruc t ion  (A) followed by an e x p l i c i t l y  negative 

statement. (Example: "Trace the  pa r t  of the  c i r c l e  t h a t  

covers the  square. Do - not t r ace  a l l  of the  c i rc le .")  

Condition D. The reverse of Condition C ,  with the  e x p l i c i t  negative 

preceding the core.  (Example: "Do - not t r ace  a l l  of the 
t 

c i r c l e .  Trace the pa r t  of the  c i r c l e  t h a t  covers the  square.") 
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Complete transcripts of the messages are given in Appendix B. 

Test of Visual-motor Inregfation. The age two to eight section of -- - .  

Beery and Buktenika's (1967) Developmental Test of ViSual-Motor Integration --- 
(VMI) was administered to measure the visual-motor integration level for 

each child and to generate a covariate for an analysis of variance. In 

validity research on the test, the correlation between VMI and chronological 

age was .89 for the two- to fifteen-year age range. Correlations were 

higher with mental age than with chronological age. Beery and Buktenika 

(1967) described the progression in visual motor integration from an ability 

to discriminate forms, through and ability to trace and then to copy, 

culminating in an ability to produce the forms without a sample. By this 

analysis, therefore, reproduction of geometric forms, as required by the 

VMI test, presupposes an ability to trace a geometric figure, and was 

considered an appropriate measure. 

Procedure 

Each child was tested individually, in a separate room near or 

adjacent to the classroom, and was introduced to the experimental setting 

by means of informal conversation. - The Developmental -- Test of Visual-Motor 

Integration was administered according to the instruction manual, and age 

and sex were recorded. A set of simple warm-up tasks familiarized the 

child with the taperecorded instructions and verified his knowledge of 

shapes involved in the experimental tasks. A reproduction of the warm-up 

task sheet and a transcript of accompanying instructions are included in 

Appendix C. Only two children were totally unfamiliar with these shapes. 
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These two subjects were dropped from the sample and subsequently replaced, 
cC 

leaving a total sample of one hundred subjects, as noted above. 
1 

Children were randomly assigned to one of the four instructional conditions. 

The ten tasks were presented in randomized orders for condition A, and 

these orders were replicated in each of the other conditions. Instructions 

for each task, in each condition, were recorded on separate cassettes, which 

facilitated presentation in the specified order. Cassettes were numbered 

by task and color-coded by condition. The subject's identity number was 

recorded on the back of each task sheet. 

All tests were administered by the experimenter. Task sheets were 

presented one at a time, and preliminary instructions were the same for 

each subject. The transcript for instructions is provided in Appendix D. 

No indication was given as to the correctness of a response. 

Scoring 

Latency, recorded to the nearest tenth of a second, was measured from 

the end of a recorded message until the child began to trace. 

VMI tests were scored according to the test manual, and raw scores were 

used for analysis. Performance on the tracing tasks was scored blindly. 

Criteria were established for each task to yield a possible accuracy score 

of 0 (no attention to required discrimination), 1 (partial success) or 2 

(perfect task completion). Total scores were also computed for each subject. 

'A few children, who clearly recognized the circle and triangle, but 
who appeared to be unsure in discrimination between the square and the 
rectangle, were retained in the sample. As noted in the Materials section 
above, this particular problem in discrimination did not affect the 
accuracy scores. 



Chapter IV 

Results 

With the ten tasks t reated as items from a single t e s t ,  the 

alpha coefficient of in te rna l  consistency was .81 fo r  the pooled 

sample. Correlations of individual t e s t  items with the t o t a l  t e s t  

ranged from .58 t o  .73, with the exception df task 8, f o r  which the 

correlation with the t o t a l  t e s t  was only .12. I t  seemed apparent 

that  task 8 was e i the r  ambiguous, or  measuring something considerably 

d i f fe rent  from the other tasks.  When task 8 was removed from the scale ,  

the coeff ic ient  alpha fo r  the remaining nine tasks t reated as a single 

scale was .85. In a l l  subsequent analyses, task 8 was excluded in 

forming the t o t a l  scale score fo r  tracing tasks.  Item s t a t i s t i c s  for  

the ten tasks are  given in Appendix E. 

An accuracy score was computed f o r  a l l  subjects as  the t o t a l  of 

a l l  nine individual task scores. The latency scores were computed 

s imilar ly as  the t o t a l  over a l l  nine tasks. The W1I score was the t o t a l  

n M e r  of drawings correct on the Age Two t o  Eight section of the Beery and 

Buktenika t e s t .  Means and standard deviations f o r  accuracy scores, latency 

scores, visual-motor integrat ion scores and age are  shown i n  Table I for  

each of the four conditions: 1) Core; 2) Core+Caution; 3) Core+Negative 

(Core+Neg) ; and 4) Negative+ Core (Neg+Core) . The d is t r ibut ion  of boys 

and g i r l s  was 1 2  and 13 respectively, in a l l  four conditions. 

To t e s t  the general hypothosis tha t  the experimental changes in message 

content or  sequence might a f fec t  accuracy scores, a one-way analysis of 

variance on accuracy scores by condition was calculated (Table 11), and 

yielded a s ignif icant  FXsg6 of 3.05 (p =.03).  



TABLE I 

Means and Standard Deviations for Accuracy, 
Latency, Visual-motor Integration 

and Age in Four Conditions 

Total Conditions 
Core Core + Core+ Neg+ 

Caution Neg Core 

Accuracy 
(Maximum= 
18) 

Latency 
(in seconds) 

VMI 
(Maximum= 
15) 

Age 
(in months) 

M 
S.D. 

M 
S.D. 

M 
S.D. 

M 
S .D. 

Accuracy and latency means are derived from totals of nine task 
scores for each subject. 

TABLE I1 

One-way Analysis of Variance on Accuracy Scores 
by Condition (Core, Core+Caution, 

Core+Neg, and Neg+Core) 

Source d.f. SS M.S. F P 

Be tween 
Groups 3 279.70 93.23 3.05 .03 

Within 
Groups 96 2933.28 30.55 

Total 99 3212.99 
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As shown i n  Tables I11 through VII, c o r r e l ~ t i o n s  between to t a l  task 

accuracy scores and the variables of age, sex and latency were generally 

1 ow, There was a s ignif icant  correlat ion of .46 ( p =  .01) between accuracy 

and VNI i n  the t o t a l  sample. When the four conditions were examined sepa- 

ra te ly ,  s ignif icant  correlations fo r  task scores and VMI ranged from .40 

(pz.02) t o  .57 (pr.002). The only other s igni f icant  correlations were 

between mi1 and sex, i n  the Core condition (.41, p=. 02), and between VMI 

and latency i n  the Core+Neg condition (-.42, p =  .Ol). 

TABLE I11 

Pearson Correlations for  Age, Sex, Accuracy, 
Latency and VIdI fo r  A l l  Groups (N=100) 

Age 
Sex 
Accuracy 
Latency 
VMI 

Sex Accuracy Latency VMI 

TABLE IV 

Pearson Correlations f o r  Age, Sex, Accuracy, 
Latency and WII i n  Core Condition (N=25) 

Age Sex Accuracy Latency VMI 
Age - - 
Sex .07 - - 
Accuracy .01 .16 - - 
Latency .06 .18 .ll - - 
I411 .23 .40* .57** .14 - - 



TABLE V 

Pearson Correlati.ons fo r  P.ge , Sex, -Accuracy, 
Latency and VMI i n  Core+Caution Conditon (N=25) 

Age Sex Accuracy Latency VMI 

Age - - 
Sex - . 1 2  - - 
Accuracy - .14 - .30 - - 
Latency - .13 - . 0 1  .05 
VMI .22 - .04 .40* 

TABLE I V  

Pearson Correlations f o r  Age, Sex, Accuracy, 
Latency and VMI in  Core+Neg Condition (N=25) 

Age Sex Accuracy Latency VMI 

Age - - 
Sex - .07 
Accuracy .16 - .10 - - 
Latency .13 - .26 .15 - - 
VMI .14 - .05 .44* - .42* - - 



TABLE VII 

Pearson Correlations f o r  Age, Sex, Accuracy, 
Latency and VMI i n  Neg+Core Condition (N=25) 

Age Sex Accuracy Latency VMI 

Age - - 
Sex - .04 - - 
Accuracy - .09 .14 - - 
Latency .03 -.03 - .18 - - 
VMI .30 .23 .40* .07 - - 

As a r e su l t  of the s ignif icant  correlations of VMI with accuracy i n  

a l l  conditions, and with latency and sex in  some conditions, these vari-  

ables were examined further.  Tho-way analyses of covariance (sex x 

condition) were conducted on both the latency and accuracy scores,  with 

age and VMI entered as covariates. The analyses yielded a non-significant 

main ef fec t  f o r  sex both on accuracy (F 1,91 = 1.07; p = 0.31) and on 

latency (F l , 9 l  = 0.04; p = 1.00). Age emerged as a non-significant co- 

var ia te  i n  both analyses ( r  = .00, p = 1.00) and was not considered 

further.  VMI emerged as a s ignif icant  covariate only i n  the analysis of 

accuracy scores ( r  = 0.46, p = 0.00) . 
Group means fo r  accuracy scores were adjusted f o r  covariation with 

VMI scores, and are  s h m  i n  Table I X  along with standard errors .  For 

a more powerful t e s t ,  a one-way analysis of covariance f o r  condition on 

accuracy means with VMT as the covariate (BMD; Dixon, 1973) , showed a 

s t a t i s t i c a l l y  s igni f icant  omnibus F 3,95 s t a t i s t i c  of 2.75 (p < .05). 

The summary analysis is shown in  Table X. 



TABLE IX 

Group Means and Adjusted Group Means 
for  Accuracy i n  Four Conditions 

N Mean Adjusted Mean S.E. 

Core 2 5 10.68 
Core+ Caut ion 2 5 9.40 
Core+Neg 2 5 6.80 
Neg+Core 2 5 11.08 

TABLE X 

One-way Analysis of Covariance f o r  Condition 
on Adjusted Accuracy Means 

Source of Variance DF Sum of Sq. Mean Sq. F 

Equality of Adjusted 
Cell Means 3 202.69 67.56 2.75" 
Zero Slope 1 599.33 599.33 24.39 

Error 95 2333.94 24.57 
Equality of Slopes 3 .  47.64 15.88 0.64 

Error 9 2 2286.30 24.85 

A t e s t  f o r  homogeneity of  regression was not s t a t i s t i c a l l y  s ign i f i -  

cant (F = 1.00). This signals the absence of aptitude-treatment 

interactions.  

A post hoc t - t e s t  on adjusted means, using orthogonal contrasts,  

shaved that the Core+Neg condition produced signif icant ly lower accuracy 

re la t ive  t o  both the Core and the Neg+Core conditions (p ( .05). A 

t - t e s t  matrix f o r  adjusted group means is shown i n  Table X I .  
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Given tha t  nei ther  sex nor VMI emerged as s ignif icant  variables i n  

the e a r l i e r  analysis of covariance on the latency t o t a l s ,  a one-way 

analysis of variance was conducted, yielding an F 
3,96 

The summary analysis is shown i n  Table XII. Over one 

responses i n  the Core+Neg condition were 0.0 seconds, 

of 5.11 (p = 0.00). 

t h i rd  of the task 

due t o  the f a c t  

t ha t  many children i n  t h i s  condition began the  response immediately a f t e r  

the core par t  of the message, o r  a t  l e a s t  before the end of the complete 

message. A comparison of the means and ranges of latency i n  the four 

conditions is found i n  Table XIII. 

Table X I  

t - t e s t  Matrix f o r  Adjusted Group Accuracy Means 

Core Core+Caution Core+Neg Neg+Core 

Core - - 
Core+ Caut ion .95 - - 
Core+Neg 2 .lo* 1.15 - - 
Neg+Core -0.58 -1.52 -2.69" - - 

Table XI1 

One-way Analysis of Variance on Latency 
Totals i n  Four Conditions 

Sum of Mean 
Source DF Squares Square F P 

Between Groups 3 164513.00 54837.66 5.11 0.00 
Within Groups 9 6 1030206.00 10731.31 
Total 99 1194719.00 



TABLE XI11 

Mean and Range of Total Latency i n  Each of Four Conditions 
Reported in  Tenths of Seconds (N=100, n=25) 

Condition Mean Minimum Maximum 

Core 217.56 
Core+Caution 193.16 
Core+Neg 140.60 
Neg+Core 251.96 



Chapter V 

Discussion and Conclusions 

The most important r e su l t  emerging from th i s  study was tha t  two condi- 

t ions ,  Core and Neg+Core, produced b e t t e r  decoder success than the Core+Neg 

condition. This relationship s t i l l  existed when adjustments were made fo r  

VMI scores,  which correlated s igni f icant ly  with task accuracy scores. 

Contrary t o  expectation, the addition of a cautionary word, "just", did 

not produce higher scores than the core instruct ion alone. This r e su l t  

was par t icu lar ly  surprising, considering the f a c t  t h a t  i n  the Gehlbach 

study, the  correlations of cautionary words and t o t a l  scores were .33 and 

.35 (N = 60). Unlike t h i s  study, messages i n  the Gehlbach study were 

generated by 60 teacher-subjects and varied on a number of dimensions 

(e.g., length,  content, and repet i t ion) .  The introduction of the additional 

variables without controls may account f o r  the discrepancy i n  the resu l t s  

of the two studies.  I t  is fur ther  possible tha t  i n  repl icat ion of the 

present study with a larger  sample, the addition of a cautionary word 

would emerge as a stronger variable.  On the other hand, the difference 

between the resu l t s  also suggests a note of caution regarding prescriptive 

statements which are  based on the r e su l t s  of correlat ional  studies alone, 

and emphasizes the need fo r  experimental t e s t s .  

In retrospect,  it is not surprising tha t  the core instruct ion followed 

by an exp l i c i t  negative yielded the poorest resu l t s .  In t h i s  condition 

seventeen subjects s t a r t ed  t o  t race seventy-four of the tasks immediately 

a f t e r  the core statement. Of these, some completed the task with no apparent 

a t ten t ion  t o  the exp l i c i t  negative. Others s t a r t ed ,  stopped, then s t a r t ed  

again, with varying degrees of success. S t i l l  others s ta r ted ,  and then 

stopped a t  whatever point they happened t o  have reached when they heard the 



explici t  negative. Frowns, raised eyebrows, and glances toward the 

examiner indicated a degree of confusion not evidenced in  the other 

conditions . 
Although latency did not correlate significantly with any other 

variables, in  the Core+Neg condition the correlation between latency 

and WfI was - .42 (p ( .05). As described ear l i e r ,  many subjects began 

the task immediately a f te r  the core message, yielding a latency measure 

of zero seconds. Beery and Buktenika (1967) found a high correlation 

between VMI and mental age. I t  i s  conceiveable that  subjects who scored 

high on VMI had enough information from the Core part  of the message to 

be able to s t a r t ,  but were then confused by the interference of the 

explici t  negative, thus depressing the accuracy scores in  spi te  of the 

correlation between VMI and accuracy. In a subsequent study, it might be 

advisable to  record ei ther  a negative latency ( i .e . ,  the time elapsed 

between the onset of act ivi ty and the end of instruction) o r  a more 

precise measure of the s t a r t ,  stop, s t a r t  sequence. Without these 

measurements, there is no clear picture of what actually occurred in the 

Core+Neg condition. 

Clark (1974) theorized that an explici t  negative is more di f f icul t  

t o  process than a positive (Core) instruction, which might explain the 

low accuracy scores in  the Core+Neg condition. However, it does not 

explain the significant improvement in decoder accuracy when the explici t  

negative precedes, rather than follows the core statement. I t  i s  possible 

that the diff iculty in processing the negative results in  - no action, un t i l  

the positive statement c lar i f ies  the instruction. 
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Another possible explanation i s  tha t  the exp l i c i t  negative pre- 

ceding the core instruct ion serves as a "verbal marker of importance" 

(Pimey, 1969). If  t h i s  is  the case, the words "not ... a l l "  i n  the 

exp l i c i t  negative, i n  f a c t ,  c a l l  a t tent ion t o  the words "part of" in  

the core message, making the l imiting feature of the core message more 

sa l ien t .  In the case of the Core+Neg condition, where the core message 

has already been processed, and perhaps even acted upon, it i s  possibly 

too l a t e  for  the exp l i c i t  negative t o  serve as a warning, or  director  

of attention. 

From yet another point of view, Gibson's (1969) theory of a t tent ion 

to  sa l i en t  features would suggest t ha t  subjects attended f i r s t  t o  a single 

verb and noun (e.g. ,  "trace ... circle").  When t h i s  was effect ively counter- 

manded by the other sa l i en t  features (e. g. , ''not - trace.  . . " or  ". . .Not. . . al l")  - - 
the mandates were effect ively incompatible. This would explain the s ign i f i -  

cantly lower accuracy scores in the Core+Neg condition as compared t o  the 

Core condition. 

Although Clark, Pinney and Gibson provide us with theories for  why 

both the Core and the Neg+Core conditions produce s ignif icant ly be t te r  

accuracy scores than the Core+Neg condition, we are  s t i l l  faced with the 

question of why there is  no s ignif icant  difference between the Core and 

the Neg+Core conditions. We can only conclude tha t  whiie an expl ic i t  

negative preceding core message may help some children, i n  terms 

perhaps, of marking sa l ien t  features,  it a t  l e a s t  does not confuse them, 

as would appear to  be the case when the exp l i c i t  negative occurs a f t e r  

the core message. 
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Visual-motor integration was the only demographic considered in  the 

investigation of aptitude-treatment interact ion,  since there was v i r tua l ly  

no correlat ion between accuracy scores and other t r a i t  variables.  Results 

indicate  that  there was no interaction. I t  is possible, of course, tha t  

a repl icat ion of the study or  an increase i n  sample s i z e  would y ie ld  

inconsistent resu l t s .  Furthermore, as Cronbach suggests (1975) a higher 

order interact ion,  using VMI plus one o r  more other variables,  could 

account fo r  more of the variance than presently indicated. Thus, 

conclusions drawn from the aptitude-treatment interact ion data in th i s  

study must be considered with sample s i z e  and number of variables i n  mind. 

Nevertheless, r e su l t s  of the study suggest fur ther  investigation of 

micro-variables i n  teachers ' instructions t o  young children as a promising 

source of substantive information f o r  teacher t ra ining i n  verbal 

explanations and d i rec t  ions f o r  tasks. 

There i s  l i t t l e  doubt tha t  the average adult  o r  older chi ld  could 

successfully perform any one of the tasks presented i n  t h i s  study i n  any 

one of the four conditions. However, the s ignif icant  main ef fec ts  fo r  

the four conditions of different ly encoded instruct ions,  as evidenced 

by the analysis i n  t h i s  study, suggest t ha t  f o r  young children there 

is good reason f o r  a t tent ion t o  seemingly small differences i n  messages. 

Di f f icu l t ies  i n  successful completion of tasks might well be a r e su l t  of 

micro-variables i n  the teachers' instruct ion.  Further investigation of 

such micro-variables could well y ie ld  a "set of rules" eas i ly  applied by 

the teacher, and r e su l t  i n  instructions which cut  across individual 

pupil differences to  produce more successful completion of tasks. 
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APPENDIX A 

REPRODUCTION OF TEN TRACING TASKS 

Dotted l ine ,  not on or iginal  task sheet,  
indicates segment t o  be traced 
as specified by taped message. 
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Task 1 



Task 2 



Task 3 



Task 4 



Task 5 



Task 6 



Task 7 



Task 8 

Deleted from study 



Task 9 



Task 10 



APPENDIX B 

TRANSCRIPTS OF TAPED INSTRUCTIONS 

FOR TRACING TASKS IN EACH OF 

FOUR CONDITIONS 



APPENDIX B 

TRAIYSCIIIPTS OF TAPED INSTRUCTIONS 

FOR TRACING TASKS IN EACH OF 

FOUR CONDITIONS 

TASK 

1. a) "Trace the par t  of the square tha t  touches the triangle." 
b) "Trace jus t  the pa r t  of the square tha t  touches the triangle." 
c) "Trace the par t  of the square tha t  touches the t r iangle .  Do 

not t race a l l  of the square." 
d) "Do not t race a l l  of the square. Trace the par t  of the square 

tha t  touches the triangle." 

2. a) "Trace the pa r t  of the c i r c l e  tha t  covers the square." 
b) "Trace just  the pa r t  of the c i r c l e  tha t  covers the square." 
c) "Trace %he pa r t  of the c i r c l e  tha t  covers the square. Do not 

t race a l l  of the circle ."  
d) "Do not t race a l l  of the c i r c l e .  Trace the par t  of the c i r c l e  

tha t  covers the square." 

3.  a) "Trace the par t  of the t r iangle  t h a t  touches the square." 
b) "Trace j u s t  the par t  of the t r iangle  tha t  touches the square." 
c) "Trace the pa r t  of the t r iangle  tha t  touches the square. Do 

not t race a l l  of the triangle." 
d) "Do not t race a l l  of the t r iangle .  Trace the p a r t  of the 

t r iangle  tha t  touches the square." 

4 .  a1 "Trace the l ines  tha t  are  outside the circle ."  
bj  "Trace j u s t  the l ines  tha t  a re  outside the c i r c l e  ." 
c) "Trace the l ines  tha t  a re  outside the c i r c l e .  Do not t race a l l  

of the l ines." 
d) "Do not t race a l l  of the l ines .  Trace the l ines  tha t  are  out- 

s ide  the circle ."  

5. a) "Trace the p a r t  of the c i r c l e  tha t  is inside the triangles." 
b) "Trace j u s t  the par t  of the c i r c l e  tha t  is  inside the t r iangles  
c) "Trace the pa r t  of the c i r c l e  tha t  is inside the t r iangles .  Do 

not t race a l l  of the circle ."  
d) "Do not t race a l l  of the c i r c l e .  Trace the par t  of the c i r c l e  

tha t  is inside the triangles. ' , '  



6.  a) "Trace the par t  of the t r iangle  tha t  touches the rectangle." 
b) "Trace j u s t  the par t  of the t r iangle  tha t  touches the rectangle." 
c) "Trace the par t  of the t r iangle  tha t  touches the rectangle. Do 

not t race a l l  of the t r iangle ."  
d) "Do not trace a l l  of the t r iangle .  Trace the par t  of the t r iangle  

tha t  touches the rectangle." 

7. a) "Trace the pa r t  of the rectangle tha t  touches the triangle." 
b) 'Trace j u s t  the par t  of the rectangle tha t  touches the triangle." 
c) "Trace the pa r t  of the rectangle tha t  touches the t r iangle .  Do 

not t race a l l  of the rectangle." 
d) "Do not t race a l l  of the rectangle. Trace the par t  of the rec- 

tangle tha t  touches the triangle. ' '  

8. (Orni t t e d  i n  f i n a l  analysis) 
a) "Trace the par t  of the square tha t  is  outside the circle ."  
b) 'Trace j u s t  the par t  of the square tha t  i s  outside the circle ."  
c) "Trace the part  of the square tha t  i s  outside the c i r c l e .  Do not 

t race a l l  of the square." 
d) "Do not t race a l l  of the square. Trace the pa r t  of the square 

tha t  is  outside the circle ."  

9.  a) "Trace the par t  of the square tha t  i s  inside the triangle." 
b) "Trace j u s t  the pa r t  of the square tha t  is  inside the triangle." 
c) 'Trace the pa r t  of the square tha t  is inside the t r iangle .  Do 

not t race a l l  of the square." 
d) "Do not t race a l l  of the square. Trace the par t  of the square tha t  

i s  inside the triangle." 

10.  a) "Trace the pa r t  of the square tha t  i s  outside the rectangle." 
b) "Trace j u s t  the par t  of the square tha t  i s  outside the rectangle." 
c) "Trace the par t  of the square tha t  i s  outside the rectangle. Do 

not t race a l l  of the square." 
d) "Do not t race a l l  of the square. Trace the pa r t  of the square tha t  

i s  .outside the rectangle." 
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REPRODUCTION OF WARM-UP TASK SHEET AND 

TRANSCRIPT OF TAPED INSTRUCTIONS 
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WARM-UP TASK 



APPENDIX C 

TRANSCRIPT OF TAPED INSTRUCTIONS 

FOR WARM-UP TASK 

"Point to the circle." 

"Point to the triangle." 

"Point to the square." 

"Point to the rectangle.' 

"Trace the triangle. " 

"Trace the rectangle." 

"Trace the circle." 

"Trace the square ." 



APPENDIX D 

INSTRUCTIONS TO SURJECT PRIOR 

TO TAPED MESSAGES 



APPENDIX D 

INSTRUCTIONS PRIOR TO FIRST TASK 

"Now the tape recorder w i l l  t e l l  you 

t o  do some more things. Do jus t  what 

it says. I f  you are  not sure what it 

means, do what you think it said." 

Note: I f  the subject asked a question about a task, the 

experimenter repeated, "Do what you think it said." 

No fur ther  comments were made before, or  between tasks. 
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ITEM STATISTICS FOR TEN TASK SCORES 
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APPENDIX E 

Item Statistics for Ten Task Scores 

Task Mean S .D, Correlation Correlation 
w/total scale w/modified total scale 

Alpha = .819 .849 


