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ABSTRACT 

The problem of this study was to determine-if the sense of time 

and chronology of culturally disadvantaged children in the sixth-grade 

differs significantly from that of children not classified as culturally 

disadvantaged as indicated by performance on the testing instrument 

designed for this purpose. 

Problem 

A Test of Time Sense and Chronology was developed based upon 

the content of the sixth-grade social studies curriculum in use in the 

school district in which the testing was to take place. This instrument 

was administered to 395 sixth-grade students in five elementary schools, 

three of which were designated as P.L. 89-10 poverty area schools. 

One hundred seventy-seven of the subjects were classified as culturally 

disadvantaged on the basis of their enrollment in the P.L. 89-10 schools. 

Scores on the Lorqe-Thorndike Intelligence Test, verbal battery, were 

also obtained for the subjects. In addition, scores on the non-verbal 

battery of the Lorge-Thorndike Intelligence Test were obtained for the 

disadvantaged sample. 

xi 
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Findings and Conclusions 

T tests for significance of differences between means revealed 

that children in the non-disadvantaged sample performed significantly 

better on the total Test of Time Sense and Chronology and on subtests 

than children in the culturally disadvantaged sample. This would indicate 

that children who are culturally disadvantaged have a less mature sense of 

time and chronology than children who are not disadvantaged. 

A t test also indicated that the difference between the means of the 

two samples of students on the verbal battery of the Lorge-Thorndike 

Intelligence Test was significant. However, it cannot be assumed that . 

the difference obtained on the intelligence measure actually represents a 

significant difference between the abstract intelligence of the two samples. 

The data appear to support conclusions drawn from the literature concern- ~ 

ing the inability of standardized group intelligence tests to measure the 

learning rate of culturally disadvantaged students. 

Correlations of verbal IQ scores with total time test scores and 

subscores for the two samples were compared and coefficients were larger 

for the non-disadvantaged group. This may have been due to the inability 

of the verbal battery of the intelligence instrument to measure the 

abstract intelligence of disadvantaged children. The relationship of 

intelligence and sense of time and chronology remains a problem for 

further study. 
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Correlations of non-verbal IQ scores and total time test scores 

and subscores were compared with correlations of verbal IQ scores and 

total time test scores and subscores within the disadvantaged sample 

only. Correlation coefficients were consistently higher when verbal IQ 

was involved. This may be due to the verbal nature of the time test or 

to the possibility that the measure of abstract intelligence as expressed 

in verbal symbols is a more reliable indicator of ability to grasp time 

concepts. 

The results of testing the significance of the intercorrelations of 

time test subscores indicated that with one exception, all intercorrelations 

proved to be significant. Therefore, it would seem that the subtests of 

the time test in actuality were not testing separate abilities. Thus ex

treme caution must be used in the interpretation of any findings in

volving specific subtests of the total time test. 

Differences between correlation coefficients of all variables in 

the study for the two samples produced no consistent pattern that would 

allow the investigator to conclude that the pairs of correlation coefficients 

were actually representative of different parameters. Thus it would seem 

that some revision of the instrument designed in the study would be in 

order before inferences are made to larger populations. 



CHAPTER I 

PRESENTATION OF THE PROBLEM 

To function adequately in the world of today, adults need both a 

sense of time and a sense of chronology in order to relate past and future 

to the present moment. The present is, after all, just a fleeting instant 

along the continuum of time. As Spieseke (52:172) indicates, "all adults 

possess a sense of time and chronology. Individuals, however, differ 

widely in range and depth of their time sense." 

In the Twentieth Yearbook of the National Council for the Social 

Studies, the following features were suggested as characterizing a person 

with a mature sense of time: 

A person who has acquired a mature sense of time relationships 
would be able to use correctly the terms" involved in our system of 
reckoning time. He would be able to interpret correctly, within 
reasonable limits, time words of varying degrees of definiteness. 
He would habitually inquire "When?" in his study of historical 
events, movements, and personalities. He would answer this 
question by fitting newly acquired information into a basic frame
work provided by a few key dates. He would use time lines to 
facilitate the development of his sense of chronology. He would 
be able to arrange a series of related events in chronological 
order. He would be able to bridge the gap between the present and 
the period he is studying in such a way as to facilitate his identi
fication with the people of that period. (52:173) 

It has been suggested that the experiential background of culturally 

disadvantaged children is such that generally they enter school with less 

1 
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adequate time concepts than other children. Crow, Murray and Smythe 

(13:129) point out that the acquisition of adequate time concepts is a long 

process which is quite difficult for the deprived child. Considerable 

effort should be given to the development of time concepts, as they are 

too complex to be left to chance alone. 

Abstract ideas come to the child in many ways. The clock, 
watch, or other timepiece aids in this process. When these are 
absent from the home, the child is deprived of a valuable aid in the 
development of the time concept. The behavior of adults also aids 
in this development. As a parent leaves for work at a regular hour, 
as the three meals are spaced throughout the day, as the television 
set is turned on for scheduled programs, as the child retires at a 
specific time for the night, and so on, the child gains experiences 
that add to his time concept. (13:129) 

The culturally disadvantaged child may not have such experiences 

in the home which contribute to the growth of time concepts. Therefore, 

he may enter school with a less mature sense of time than other children. 

However, he is usually exposed to the same social studies program as 

other children in his class, despite the fact that he may not be as ready 

for such abstract concepts as children from more privileged environments. 

Statement of the Problem 

The problem of this study was to determine if the sense of time 

and chronology of culturally disadvantaged children in the sixth-grade 

differs significantly from that of children not classified as culturally d 

advantaged as indicated by performance on the testing instrument designed 

for this purpose. 
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No instrument was available for the assessment of children's 

knowledge and the skills and abilities used in the application of this 

knowledge of time concepts and chronology. Therefore, such an instru

ment had to be devised'to assess this knowledge and the skills and 

abilities related to the applying of this knowledge based upon the social 

studies curriculum in use in the district in which the testing was to be 

conducted. 

Purposes of the Study 

The purposes of the study were (1) to assess the understanding 

of time concepts and chronology of 395 children in the sixth-grade as de

termined by performance on the Test of Time Sense and Chronology which 

was devised; (2) to compare, by means of a t-test, differences between 

mean scores on the total test and subtests on the time test which was 

devised, and on the intelligence measure used, for the two student groups; 

(3) to ascertain by the correlation method, the extent of relationship that 

exists between total time test scores and subtest scores within each group 

and to compare relationships found between the two groups; (4) to ascer

tain by the correlation method, the extent of relationship that exists 

between performance on the Test of Time Sense and Chronology and the se 

Lorge-Thorndike Intelligence Test for each of the student groups, includ

ing a comparison of the correlations obtained for the verbal and the 
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non-verbal batteries of the intelligence measure and the time test, for 

the culturally disadvantaged sample only. 

Hypotheses 

The following hypotheses formed the bases for the fundamental 

problems to be checked by the various analyses of the data collected for 

use in the investigation: 

1. The total mean score and mean subscores on the Test of Time 

Sense and Chronology, a test developed for this study, for children who 

are culturally disadvantaged will differ significantly from the total mean 

score and mean subscores of children who are not classified as culturally 

disadvantaged. 

2. The mean verbal IQ scores on the Lorge-Thorndike Intelligence 

Test will be significantly different for the two student groups. 

3. The verbal IQ scores for the non-disadvantaged group will 

relate significantly more highly to the total test scores and subtest scores 

on the Test of Time Sense and Chronology than the verbal IQ scores for 

the culturally disadvantaged. 

4. The non-verbal IQ scores on the Lorge-Thorndike Intelligence 

Test for the culturally disadvantaged group will relate significantly more 

highly to the total and subtest scores on the time test, than will the 

verbal IQ scores for the same students. 
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5. The intercorrelations of the time test subscores within each 

group and for the two groups combined will not be significant. 

6. The intercorrelations among all variables within the non-

disadvantaged group will not differ significantly from like intercorrelations 

within the culturally disadvantaged group. 

Questions to be Answered 

. 1 .  T o  w h a t  e x t e n t  a r e  t h e  m e a n  s c o r e s  o n  t h e  Test of Time Sense 

and Chronology for the total test and subtests different for the two student 

groups? 

2. To what extent are the mean verbal scores on the Lorge-

Thorndike Intelligence Test different for the two student groups? 

3. To what extent will the verbal IQ scores for the non-

disadvantaged group relate more significantly to the total test and sub

test scores on the Test of Time Sense and Chronology than the verbal IQ 

scores for the culturally disadvantaged group? 

4. To what extent will the non-verbal scores for the culturally 

disadvantaged group relate more significantly to the total and subtest 

scores on the time test than the verbal IQ scores for the same students? 

5. Are the subtest scores on the Test of Time Sense and chro

nology significantly related to each other within each group and for the 

two studait groups combined? 



6. Are the intercorrelations among all variables within the 

non-disadvantaged group significantly different from like intercorrelations 

within the culturally disadvantaged group? 

Importance of the Problem 

Webster (56:586), in emphasizing the need for studies related to 

teaching culturally disadvantaged children, states that there is an appall

ing lack of studies dealing with the problem of teaching social studies to 

culturally disadvantaged students. It is particularly surprising in view of 

the fact that this component of the school curriculum has such social and 

cultural importance. Furthermore, much of what is learned in other areas 

of the curriculum is applied in the social studies. 

That the development of a sense of time and chronology is an 

important objective for the social studies is emphasized by Spieseke 

(52:172-176). Evaluation is necessary to assess the degree to which 

objectives have been met. Therefore, it would appear that instruments 

need to be developed which will measure how well this objective is being 

met in elementary schools. Further, it appears that determining if signifi

cant differences do exist between the time sense and chronology of 

culturally disadvantaged students and that of students not so handicapped 

will make a unique contribution to the body of knowledge in the area of 

teaching social studies to disadvantaged learners. 



The number of persons who are disadvantaged continues to 

increase. By 1970, it is estimated that one out of every two persons in 

this country may be classified as "disadvantaged" in one way or another 

(13:3). It seems apparent then, that the special learning problems of 

culturally disadvantaged children are sources of difficulty which will con

tinue to plague educators across the nation for some time to come. 

It would appear that in order to plan more adequately the curricu

lum in social studies and to enable educators to provide students with 

guidance in future school experiences, it is essential to assess students' 

knowledge and application of time concepts and chronology. 

Limitations of the Study 

Scope of the Investigation 

This study was limited to an analysis of the understanding and 

application of time concepts and chronology of 395 sixth-grade students. 

These students were located in elementary schools within a public school 

district in Tucson, Arizona. Instruction in these schools was organized 

on a self-contained classroom basis. 

Inherent Limitations of the Study 

The instrument used to assess the sixth-grade child's understand

ing and application of concepts of time and chronology was developed 

specifically for this study. The test is non-standardized and based upon 
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one person's ability to devise such an instrument. Therefore, caution 

must be exercised in making specific statements about relationships and 

abilities and in making inferences to a larger population. 

The finuings of the study were further limited by the validity of 

the instrument used to obtain the data analyzed in the investigation. The 

data reported in the study must be interpreted in terms of the limitations 

of the instrument employed to measure sense of time and chronology 

because of the inherent problems of measurement. 

Definition of Terms 

The ways in which the following terms were used in this study 

warrant their definition. 

Culturally Disadvantaged 

For the purposes of this study, children classified as culturally 

disadvantaged will be identified on the basis of their enrollment in schools 

receiving funds under Public Law 89-10 Title I within the school district 

involved in the testing program. This law was part of the Elementary and 

Secondary Education Act of 1965 (ESEA) enacted by the 89th Congress and 

it greatly increased tho amount of federal aid available to public schools. 

According to Osborne (48:96-97), "Title I provides for payment of 

one half the average per pupil expenditure for children from families with 

an income below $2,000 per year." Eligibility for participation in programs 

under Title I is based upon the number of children from five to seventeen 
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years of age in families having an annual income below $2,000 residing 

within a district as determined by a census. The purpose of Title I, then, 

is to make funds available to assist in meeting the needs of educationally 

deprived children. 

The terms "culturally disadvantaged" and " socially .disadvantaged" 

are used synonymously in this study. The importance of social class as a 

factor that influences the learning of children who come from disadvan

taged areas is coming to be recognized (13:1). Since poverty hinders 

individuals in participating fully in our society, poverty and cultural dis

advantage appear to go hand in hand. It is unreasonable to conclude, 

however, that all children from low-income families may be classified as 

culturally disadvantaged. 

The term "educationally disadvantaged" may also be used synony

mously with "culturally disadvantaged" in this study. As Crow et al. 

(13:118-119) point out, the restricted environment of the culturally 

deprived hinders language and cognitive development. Therefore, many 

of these children enter school without adequate learning readiness. 

Sense of Time and Chronology 

According to Spieseke (52:178), the following seven elements 

compose the sense of time and chronology: 

( 1 )  M a s t e r i n g  t h e  t e l l i n g  o f  t i m e  b y  t h e  c l o c k ;  ( 2 )  u n d e r s t a n d 
ing the days, weeks, months, and years as expressed by the 
^jlondar; (3) establishing a framework of time relationships; 



10 

( 4 )  d e v e l o p i n g  a  m e a n i n g f u l  v o c a b u l a r y  o f  d e f i n i t e  a n d  i n d e f i n i t e  
time expressions; (5) coping with time concepts in reading and 
listening situations; (6) relating dates to personal experience and 
to life span; and (7) placing related events in chronological 
order. 

Organization of the Remaining Chapters 

The remainder of the study has been organized into chapters ac

cording to the following outline: 

Chapter II contains a review of the literature dealing with (1) a 

metaphysical and historical perspective of time, (2) the nature and 

development of time concepts, (3) how time concepts are taught in the 

elementary school, (4) the special problems of the disadvantaged learner, 

and (5) teaching time concepts to the disadvantaged learner. 

The details of the procedure and design of the study are outlined 

in Chapter III. The problem has been elaborated upon, the samples more 

adequately described, the measures obtained and the instruments used 

described in more detail, and the statistical techniques used were pre

sented in this chapter. 

Chapter IV presents the data obtained from administering the Test 

of Time Sense and Chronology along with the results of the statistical 

treatments used. 

Chapter V presents the summary, conclusions and recommendations 

of the study. In this chapter, a summary of the investigation and the 
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findings has been prepared. Following the summary is a section in 

which conclusions based upon the findings of the study have been formu

lated. Also, educational implications of the study and recommendations 

for further research are given in the chapter. 



CHAPTER II 

REVIEW OF THE LITERATURE 

Since there is a lack of studies relating to the teaching and 

testing of time concepts of culturally disadvantaged children, the review 

of the literature has been developed to provide a background for the study 

of a sense of time and chronology and to lend support for the development 

of an instrument to measure these concepts in the sixth-grade. 

Metaphysical Views of Time 

Early in the history of philosophical thought it was realized that 

time is not a material reality, according to Sturt (54:2). Aristotle and 

Zeno the Stoic both professed this view. However, to deny time a 

material existence does not imply that it has no objective existence. At 

one period in Greek history, writings reflected the view that time pos

sesses an existence similar to that of motion. Locke held that, on the 

whole, our judgment of time is generally in accordance with reality 

despite the fact that our measures of duration cannot be demonstrated to 

be exact. 

Previous to Newton, the relation of time to mechanics and astrono

my had been perceived most inadequately (54:4). Newton met with 

••.riticism because of his definite assertions of the objectivity of time 

12 



which he made in the interest of mathematics. It was only in his day 

that the idea of force and time were connected and that geometry and 

chronometry in astronomy were regarded as being dependent on each other. 

Modern theories of relativity have destroyed Newtonian time in theory, 

but offer time a continued objective existence as a fourth element or 

dimension in a space-time continuum. 

According to Sturt (54:4-5), Berkeley felt that the succession of 

ideas was the very essence of time and that any further attempt to frame a 

simple idea of time was fraught with inextricable difficulties. 

Other psychologists such as Kant treat time not as objective, but as 

subjective. According to Kant, as found in Sturt (54:9), time is the form 

of inner sense, that is, the perception of ourselves and of our internal 

state under which we apprehend phenomena. Sturt (54:10) feels that time 

cannot be a priori in the Kantian sense because the power to apprehend 

time and to deal with temporal ideas seems to vary according to the age 

of the individual and according to his culture. For the ordinary needs of 

life, one need not be concerned with the inconsistencies and apparent 

contradictions in apprehensions of time, with the infinite divisibility of 

time or with its infinite extension. For the individual, the limits of our 

perceptions make such matters of little consequence for adequate 

functioning in society. 



Historical Perspective 

It is interesting to note the history of the telling of time as 

developed by man. Harrison (30:508) states that primitive man was 

regulated by the occurrence of night and day, the changes of the seasons, 

and the periodic demands of his own physical being, such as the need for 

food. Later, man recognized the divisions of the day by the position of 

the sun in the sky and the regularity of occurrences in response to his own 

needs and those of the social group. As cooperative living grew, the need 

for punctuality in a well-regulated society came to be realized. Nature 

had given him only the sun, moon, stars and seasons as indicators of the 

passage of time. Man's ingenuity provided hours, minutes and seconds 

with which to reckon time passage. The development of precision through 

time-telling devices aided society to such an extent that the idea of 

punctuality is one of the vital institutions for regulating behavior in a 

cooperative society. Its importance is felt to such a degree that children 

are required to learn to tell time as early as possible in their young lives. 

The Nature and Development of Time Concepts 

Though time moves, individuals have no way to sense its move

ment except by means of man-made devices called "clocks." These 

instruments appear to measure the immeasurable. As Nulton (46:160) 

points out, it is small wonder that time has practically no meaning for the 
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very young child. He finds it difficult to conceive of "yesterday," as 

anything of the immediate past may be "yesterday" for him. That which 

is more remote than a few hours ago cannot be expressed by him as it is 

difficult to remember and he cannot conceive the element of the past. 

Likewise, "tomorrow," which is of such concern to adults, is to the child 

of little consequence as it is only the here and now which holds any 

meaning. 

Conceptual Learning 

In the opinion of Harrison (30:507), the type of learning involved 

in growth of the idea of time is conceptual learning. A "concept" may be 

defined simply as a meaning. Concepts are developed through perceptual 

experience. By means of discriminative relations based upon the breadth 

of one's environment, new concepts are built up through the processes of 

abstraction and generalization. By analysis and synthesis, concepts 

become more refined. Young children develop concepts slowly because of 

their lack of extended experiences through which abstraction and generali

zation come about. Young children tend to think in terms of particular 

-events and experiences that have personal meaning. Time concepts are 

built up in this fashion. Because of their abstract quality, development 

tends to be quite slow. 

Travers (55:137-138) classifies concepts in categories ofcon-

junctive, disjunctive, and relational. In a conjunctive concept, all of 



the attributes are there at the same time (e.g., the concept of a trombone). 

These concepts are some of the simplest to acquire and retain. Disjunc

tive concepts are more difficult to acquire because there is always an 

either-or element involved in the situation (e.g., a strike in baseball). 

Disjunctive concepts, then, are more difficult to learn and may present 

difficulties in teaching as well. Relational concepts are the most diffi

cult to acquire even when concerned with fairly concrete matters such as 

geography (e.g., South America is north of the South Pole). However, 

they become exceedingly more difficult when they involve abstract material. 

Since time concepts belong in the last category, it is understandable why 

they are difficult for children to master. 

Wesley and Adams (57:300-301) are of the opinion that the evolu

tion of the concept of time goes through three stages: "(1) the associ

ative or comparative stage, (2) the spatial stage, (3) the mathematical 

stage." During the associative stage, the concept of comparison is 

uppermost (e.g., the-child plays while his mother is baking a cake). 

Events may be significant, but dates become so only after repeated ex

posure to them. Time may be conceived as having a spatial basis (e.g., 

an hour is conceived of as related to the distance the hour hand travels 

around the clock). Time lines attempt to clarify the notion of time by 

reducing it to space. The individual who conceives of time in mathe

matical terms senses a date as a quantity. The writers feel that "this 
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scheme is systematic; it is sequential; it provides categories; it 

facilitates associations, causal connections, and interpretations." Un

less one has a pattern of time concepts with a mathematical basis, it is 

unlikely that he can build up a very clear or significant sense of chrono

logy. 

Early Stages in the Development of Time Concepts 

Davis (14:171) states that most of the research dealing with the 

time concepts of children has been conducted over twenty years ago. 

Some of the research centered primarily on status, i.e., the concepts that 

children actually possess at certain ages. Genetic studies, on the other 

hand, were concerned with how these concepts develop. 

According to Lovell and Slater (38:179), the studies of Sturt (54), 

Ames(l), Bradley (7), and Springer (53) emphasized much aspects of 

the problem as "knowledge of time words, telling the time, and the 

ability to appreciate universal time." Piaget in 1946, however, used 

simple experimental situations in which actions were performed in front 

of the child and he was called upon to answer certain questions about 

the events that had just taken place. 

Piaget has theorized that there are regular patterns in cognitive - -

development which are experienced by everyone. An understanding of 

these patterns permits one to predict for an individual his mode and 



range of comprehension all along the course of his development. 

According to Maier (40:143), Piaget feels that "an object is first known 

for its use, then for its permanency, its representative symbol, its place 

in space, its properties (weight, etc.), and finally for its relativity in 

space, time, and utility." 

A child's first sense of causal relation is merely a diffuse con

nection between an action and a result, without comprehension of spatial 

relations or intermediary objects (40:97). Next, notions of temporal 

space find their genetic roots in the seriation of experienced events. The 

child senses all seriation as the extended present for a number of years. 

Sequentiality also leads to awareness of the relationship between action 

and the stimulation of the action. Thus, according to Piaget, the laws of 

S-R theories gain in importance as the child develops, but are of little use 

in explaining behavior during the very early developmental periods 

(40:97). 

Rudimentary stages in development of time concepts include only 

a notion of sequentiality in which "before" and "after" as well as differ

ences in time are measured by spatial distances. Maier (40:30) explains 

that next "such concepts as 'past,' 'present,' 'future,' and their inter-

relatedness are understood to be a part of the temporal continuum." Time 

gradually becomes independent of perceptual data and "comes to imply a 

progressive structurization of such concepts as 'equal distance,' 



'duration,1 and 'speed.' " At first, conceptualization necessitates the 

use of symbols which are within the perceptual awareness of the child. 

Gradually, the concept of "time" becomes fully understood with the 

coordination of the concepts of "equal distance" and "speed." As the 

child grows in experience, the duration of time becomes more understand

able so that eventually he learns that an hour is an hour regardless of 

whether activities are pleasurable or not. 

Perception of time, in Piaget's view, as indicated in Lovell and 

Slater (38:179), "starts from mere surface contact with immediate realities 

and gradually develops into a grasp of objective time. The latter is built 

up from quantitative relationships between events in the external world, 

i.e., between points in space." Thus it would seem that time and space 

form a whole at first. 

Lovell and Slater (38:179-190) used seven tests which had been 

devised originally by Piaget to assess the child's understanding of the 

concept of time. Most of Piaget's findings were substantiated in this 

study. In this view, children proceed through definite developmental 

stages in their ability to grasp time concepts. 

Pistor (49:107) emphasizes the slow growth of time cpncepts in 

children. It is at the age of four when it seems that children learn the 

meaning of time words in ordinary use. The order of acquisition depends 

upon the frequency of occurrence in the children's activities. By five 

years of age, a child can tell the day of the week. However, the Binet 



Scale of Intelligence places abilities such as telling the day of the week, 

the day of the month and the year at the nine-year level. Children appear 

to have little capacity for thinking of the past as different from the present 

before they are eight years old. The understanding of chronology and the 

arrangement of historical periods are beyond children before they are 

eleven years of age. It is interesting to note that historical periods first 

distinguishable by children are those most remote from the present. 

It is the opinion of Hurlock (32:518), that the child first learns 

those time concepts which have personal reference, and later those more 

remote from his background of experience. ~By the time the child is six 

years of age, he has a good comprehension of conventional time. How

ever, he is not able to comprehend long periods of time in the past until 

he is nine or ten. 

Ames ( 1:97-125) has conducted a study which resulted in the 

charting of the development of the sense of time in young children. 

Marked individual differences appeared in children's orientation in time. 

However, she concluded that time concepts come into use in a relatively 

uniform sequence from child to child, and at the same relative time. The 

following table illustrates the developmental age gradation for "superior" 

children. (1:123-125) 

Hurlock (32:519) also points out a similar genetic sequence.in 

learning to tell time by the clock. First the child learns to tell the time 
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Age 

TABLE 1 

GENETIC SEQUENCE IN ACQUISITION OF TIME CONCEPTS 

Characteristics 

18 months The child lives in the present with little sense of the past 
or future. Although he uses no time words, he responds 
to the word "now." 

21 months The child lives chiefly in the present. Some sense of 
future begins to appear. He exhibits an improving sense 
of time. "Now" is his chief word. 

24 months The child begins to use several words which denote future 
time. He will wait in response to such words as "wait" and 
"soon," and uses several words to denote present time. 
He is able to comprehend simple sequences of time rela
tionships. 

30 months At this age, the child uses freely words implying past, 
present, and future time. He has added such divisions of 
time as "morning" and "afternoon" to "day" to indicate 
present time. Although he has. a limited vocabulary to 
indicate the future, past time is not expressed as freely. 

36 months Most of the basic time words are in the child's vocabulary. 
He is able to verbalize about the past and the future as 
well as the present, and to answer a few questions in
volving time concepts. 

42 months There is a refinement of time words in use and past and 
future tenses are used accurately. Also, the child ex
presses sequence in many new ways. 

48 months ,Many now time words or expressions are used. Broad 
time concepts as "noxl summer," and "last summer" arc 
used accurately. The child appears to have a reasonably 
clear understanding of when events of the day take place 
in relation to each other. 

5 years The child can tell what day it is, name the days of the 
week, and can handle freely the more common aspects of 
time. 
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TABLE 1—Continued 

Age Characteristics 

6 years The child has an increasing knowledge of duration and 
comes to understand the four seasons. 

7 years The child can tell time, can tell the month and the season, 

8 years The child can handle well the extremes of time. He can 
tell what year it is and what day of the month. He also 
appears to understand the more generalized concept of 
time. 
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by the hour, then the half hour, and later the quarter hour. Most 

children learn to tell time at the age of six. 

The studies of Oakden and Sturt (47) and Harrison (30) v/ere con

cerned with children's understanding of time words. Ames (1) sought to 

establish a genetic sequence of the development of the sense of time. 

But Springer (53:83-95) intended to supplement the information on general 

time concepts in previous studies with specific information on the child's 

knowledge of telling time by the clock and the operation of the clock. 

Springer also noticed developmental trends. First the child is able to 

tell the time of activities which regularly occur in his daily routine. 

Initially, descriptive terms are used or a sequence of activities is given. 

Then an unreasonable time is given. This is followed by a reasonable but 

incorrect time and finally by the correct answer. Second, the child is able 

to tell time by the clock using first even hours, then the half and quarter 

hours. Third, he is able to set the clock in the same sequences as above. 

Fourth, he is able to explain why the clock has two hands and how each 

of them operates. Individual differences in children ranging in age from 

four to six were noted in this study. 

Later Stages in the Development of Time Concepts 

Some studies have attempted to assess the understanding of time con

cepts by school-age children. Pistor (49:107-112) feels that an adequate 

understanding of the development of children's time concepts is necessary 
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for curriculum planning in social studies irrespective of the type of 

curriculum organization. Pistor devised a battery of four tests in order to 

assess the specific abilities in conceiving of time. The tests were based 

upon a careful psychological analysis of this concept. They were shown 

to have curricular validity and a reliability coefficient of .90 as determined 

by the split-half method corrected by the Spearman-Brown prophecy 

formula. 

Pistor studied the effects of training on the development of time 

concepts by comparing the results of two equivalent groups in grades four 

and five. One group followed a separate subjects approach in history and 

geography and the other a geographical approach with history taught inci

dentally. He found that the mean scores of the two groups on tests of 

time concepts were about equal. Pistor concluded that maturation is 

dominant over training in the development of time concepts. 

McAulay (42:312-314) tested the understandings of 165 second 

grade children of time relationships. The researcher wanted to determine 

whether second grade children understand the relationship of past to the 

present; whether they are able to understand periods of time; whether 

they are capable of projecting themselves from the immediate present 

into past time; if they have an understanding of past social reality and 

continuity of time. The children were given problems orally and individu

ally. The problems were divided into three groups: those concerning time 



concepts associated with self; time concepts associated with the 

immediate environment; and time concepts associated with historical 

events. 

McAulay reported that second-grade children have a more clear 

understanding of the past than they do of the present. Also, they seem 

to have a better understanding of time more removed from the immediate 

environment than of the immediate and personal time environment. Second-

grade children appear to be capable of understanding periods of time es

pecially if pivoted around events rather than persons and places. Further, 

they have little understanding of the continuity of time as related to self 

and the immediate environment. They seem to have a better understand

ing of calendar continuity. 

The overall conclusion of the study was that the social studies 

curriculum for the second-grade underestimates the child's understanding 

of time. Seven-year-olds appear to be capable of comprehending large 

events of the past as they relate to the present and of associating histori

cal persons. However, they seem to have little comprehension of time as 

it relates to the immediate family and community. In conclusion, McAulay 

points out that the second-grade social studies curriculum revolves about 

the family and the community. 

Oakden and Sturt (47:334) investigated the developmental process 

acquiring ar. understanding of chronology using a series of tests. They 



attempted to provide experimental evidence dealing with methods of 

teaching history and also the age at which certain aspects of history could 

be taught most profitably. Their study dealt with the child's understanding 

of time words and symbols; his ability to form a conception of a universal 

time scheme extending into the past and future and ability to use dates as 

points of reference therein; his knowledge of the characteristics of defi

nite epochs in the time scheme and ability to place these epochs in the 

correct sequence; matter and methods used by the child in dealing with 

historical data; the importance the child attaches to time as compared 

with other facets of his experience. 

The tests were composed of four parts. The first part consisted 

of a list of questions having to do with the child's understanding of ordi

nary time words and symbols and his conception of universal time. The 

next test concerned historical characters and dates. The third part con

sisted of a temporal absurdities test, two completion tests, and the 

arrangement of people in order, in their centuries and epochs. The last 

part consisted of a memory test and the composition of a letter. 

From the results of their tests, Oakden and Sturt concluded that 

the growth of children's knowledge of conventional time is a slow process 

beginning at the age at which they began their experiments, four years, 

and arriving at nearly the adult level at about the age of 13 or 14. It 

seemed to them that children learn first the meaning of time words most 



commonly used depending upon the periodicity of the cycle in which they 

occur and the personal interest involved. The day of the month appeared 

to present great difficulties. Dates seemed to be closely connected with 

activities and concrete experiences. An understanding of chronology and 

the arrangement of historical periods were matters of great difficulty for 

the children tested. It was easier, however, for children to deal with 

historical epochs more remote from present time than those more closely 

associated with the present. Time appeared to play a less important part 

in children's thought than space. Oakden and Sturt found, however, the 

development of a keen interest in people at the age 10 or 11 years. They 

concluded that for children of this age, biography should be made the 

center of teaching the details of historical periods. 

In a later study, Bradley (7:67-77) reapplied some of the tests 

used by Oakden and Sturt in an effort to re-examine some of their conclu

sions, particularly their view that there was a sudden speeding up of 

development between the ages of 10 and 11. Bradley's investigation was 

limited to school children between the ages of 5 and 13. Bradley found 

that after the age of 5 there is a general order of development in which 

certain stages are achieved successively. However, the capacity to 

understand the conventional scheme of time and to use particular time 

words correctly is later in developing than is generally believed. Bradley 



did not confirm the conclusion of Oakden and Sturt that there is a sudden 

growth in knowledge of time between the ages of 10 and 11. 

A study by Friedman (21:29-31) dealt with the variety and impor

tance of time concepts in the life of both children and adults. Friedman's 

study involved 697 pupils in grades kindergarten through six. Two sets of 

tests were used/ one for kindergarten through grade three, referred to as 

the "primary test," and aimed mainly at determining pupils' understanding 

of the conventional system of time, and one for grades four through six, 

referred to as the "intermediate test," and consisting of a follow-up of the 

primary questions and a test on a variety of time concepts. The primary 

test consisted of seventeen questions which were asked in personal inter

views. In the intermediate grades, the test was composed of four written 

parts. One of these parts represented an attempt to find out about the ideas 

of older pupils concerning indefinite time concepts which were discussed 

with the primary children. Another part was composed of multiple-choice 

questions to test understanding of time words and dates. One part pre

sented groups of events to be placed in chronological order. The final 

part consisted of a time line covering the life of a ten-year-old boy. 

Friedman found that children progress in understanding of time 

concepts as they proceed through the grades, attaining full comprehension 

of the conventional system of time by sixth-grade. Maturity in compre

hension of time concepts is approached by the tenth-grade. Contrary to 



previous studies reported, Friedman concluded that children have a better 

understanding of the near in time and place than that which is remote. 

Older pupils showed greater maturity in dealing with indefinite time con

cepts than did primary children. However, as Friedman points out, these 

indefinite time concepts are used frequently with younger children due to 

their lack of understanding of specific dates. He cautions that children's 

understandings of such concepts are often inaccurate and vague and the 

meanings they attach to them quite varied. Tests on dates and the order

ing of events in chronological sequence indicated continued progress grade 

by grade but lack of sufficient comprehension even in the sixth-grade. 

Friedman cautions again that teachers guard against the use of dates and 

time words without making certain that their meanings are understood. 

Time lines were found by Friedman to be understood only by a small per

centage of pupils. Thus he states that such devices can be useful if 

pupils and teachers work together on their construction. 
* 

Time Concepts as Related to Sex, Intelligence and Academic Performance 

Friedman (22:341) found that sex differences were statistically 

insignificant in the acquisition of time concepts. Intelligence Quotients 

were not closely correlated with test scores as indicated by Pearson 

product-moment correlation coefficients of .44 with a word and date test; 

with a chronological sequence test, .38; and with a time line, .21. The 

relation of socio-economic status to test scores was also statistically 



insignificant with coefficients of correlation of .17, .24 and .02 with the 

same three test scores. 

Friedman and Marti (23:62-67) devised a time comprehension test 

for junior and senior high school pupils. Considering the test as a whole, 

sex was not found to be an important factor. Coefficients of correlation 

between test scores and grade level, Intelligence Quotient, and semester 

marks in world history classes were positive but not high. Thus time 

comprehension, as measured by the test, tended to stand out as a special 

ability. The socio-economic status of the family as determined by the 

Minnesota Occupational Scale, seemed to have little effect on time compre

hension ability. 

In a recent study of college students, Johnson (33:377-379) ob

tained a correlation of .81 between time scores as measured by the Time 

Appreciation Test of John N. Buck (10) and intelligence as rated by the 

Otis-Quick Scoring Mental Ability Test. Sex differences not only on the 

Time Appreciation Test, but also ona subjective measure were insignifi

cant. A correlation of .63 with a standard error of .086 was obtained 

between scores on the measure of time and grade point average. 

Lyda and Robinson (39:162), in testing the understanding of 

children's quantitative concepts in the second-grade, found that pupils 

who were above average in intelligence and reading understood three-

fourths of the quantitative concepts in three widely used social studies 



textbooks for the second-grade. Pupils who were considered average in 

intelligence and reading understood a little less than half of these con

cepts . Those who were below average in intelligence and had a grade-

reading equivalent that was below second-grade but at or higher than the 

fifth month of the first-*grade understood less than a fourth of the con

cepts . 

Teaching a Sense of Time and Chronology 

It is apparent that little research evidence is available showing 

how children actually develop an understanding of time and chronology. 

However, as Fraser and West (20:175) indicate, teachers can work from 

•an observation of how children perform at various levels of maturity. 

A number of ideas about teaching time and chronology have come to be 

generally accepted, despite the lack of empirical evidence. The know

ledge of facts is not sufficient to guarantee comprehension of time 

relationship s (20:17 6). 

Preston (51:210) feels that the elementary school has the responsi

bility for helping children to think of events as part of a chronological 

series; to think of the separation of an event from the present in mathe

matical terms; to form an understanding of differences in duration of 

historical periods; and to form an understanding of terms related to 

temporal units. 
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The Role of the Social Studies in Teaching Time and Chronology 

Fraser and West (20:172) feel that "the social studies teacher 

has the unique responsibility to help young people develop an under

standing of time and chronology." It is recognized that students are 

called upon to apply concepts of time and chronology in other curriculum 

areas. For example, the mathematics teacher must deal with the measure

ment of time. But these concepts receive their major development in the 

social studies as it is in these courses that students learn to perceive 

relationships among events. For events of the past to hold meaning for 

the student, they must be seen within a basic time framework. Two of 

the most basic social studies concepts, the idea of inevitable but slow 

change and that of cultural continuity, both require a well-developed 

sense of time. Effective teaching requires the identification of a number 

of skills and understandings in the development of time concepts, a know

ledge of the developmental stages in acquiring these concepts, and a 

grasp of techniques which can be used to develop them at successive 

grade levels . It is the responsibility of social studies departments to 

plan for cumulative experiences to help students grow in their grasp of 

concepts of time and chronology. 

Spieseke (52:173-175) also feels that the social studies have the 

responsibility for developing in students a mature sense of time and 

chronology. This is most essential in all the social studies, but 



particularly in the study of history. History makes the greatest 

contribution of all the school subjects to the development of maturity in 

sense of time and chronology. Because social studies teachers deal with 

history content, they bear the heaviest responsibility for developing time 

sense. 

That the social studies are vitally concerned with teaching con

cepts is also indicated by a study of Lyda and Robinson (39:159-162) 

who analyzed one story in a second-grade social studies textbook In the 

Neighborhood. Many references to time, space, and quantity were found. 

In fact, the children could understand the text only if they interpreted 

these references correctly. It was suggested that teachers help pupils 

gain understanding of quantitative concepts in social studies textbooks 

for second-grade by noting such concepts and relating them to pupils in 

terms of their own experiences. 

Scope and Sequence in Teaching Time Concepts 

Brown and Brown (8:341-345) are of the opinion that there are 

three separate levels of achievement in the development of a time sense. 

First, a sense of sequence, of the order in which events occur and their 

relation to one another, must be developed. The very young child gets 

this idea of sequence without help from the school. However, the carry 

over of this idea into the social studies depends upon the encouragement 

and assistance of teachers. Comprehension of span of years is the 

second step. The child gradually learns to perceive movement of the 



clock in relation to his own activities, and to read a calendar. Later he 

must deal with learning a vocabulary of time concepts and phrases, to 

distinguish between definite and indefinite expressions of time, and to 

comprehend years and divisions of years. Finally, the development of a 

true time sense is dependent upon grasp of accurate measurement of time, 

on appreciation of dates, and understanding of the accurate sequential 

placement of events. 

Fraser and West (20:177) are also of the opinion that a planned 

sequence of experiences is needed to develop a mature sense of historical 

time, but that it is impossible to assign the aspects of this sense to 

particular grade levels. The aspects of time concepts according to Fraser 

and West (20:172-173) are an understanding of how time is measured, 

command of the vocabulary of time, sense of the passage of time, and 

an understanding of time relationships. 

Developing a Time Vocabulary 

It is pointed out by Fraser and West (20:173) that the vocabulary 

of time includes both indefinite and definite expressions of time. Such 

words as "decade" and "century," or specific points in time such as 

"noon" and "midnight," plus specific dates are definite time references. 

Words indicating relationships such as "before" and "later," and indefi

nite time periods such as an "age" or a "generation," are more difficult 

for children to cope with. Interpretation of such expressions as "a long 



time ago," "in the near future," and the like, are highly dependent for 

interpretation upon understanding the context in which they are used. 

The authors (20:178) feel that by the time pupils enter junior high school, 

they have developed a meaningful vocabulary of many time words, but 

still they will have an inadequate comprehension of most indefinite 

expressions of time as well as many definite terms. Because of little 

sense of passage of time, sixth-graders are unlikely to possess any idea 

of the length of historical periods, of the time span between past and 

present events. Therefore, they are unable to comprehend with much 

meaning such indefinite time phrases as "years ago," "many centuries 

ago," and the like. 

Spieseke (52:182-183) points out the difficulty of teaching time 

words because they do not depict tangible objects. It is important to 

remember that children comprehend and use expressions denoting the 

specific before they are able to cope with more general terms. The 

teacher must use many definite and indefinite time words in order to 

acquaint children with them, to note their responses to these words, and 

also their use of them. It is worthy of note, however, that the building of 

a vocabulary of meaningful time concepts and sense of duration may not 

be complete by the end of the secondary school (52:184). 

Wesley and Adams (57:299) suggest these principles of vocabu

lary development: (1) new words should be identified in the child's 



experience; (2) words should be used in context before they are defined 

or explained; and (3) words should be developed in ascending levels of 

difficulty or widening areas of inclusion. 

In the opinion of Merritt (43:261), the classroom schedule con

tributes greatly to the child's developing of a meaningful time vocabulary. 

The discussion and planning of the classroom schedule makes use of many 

time designations. Day-to-day relationships are revealed in reference 

to events of yesterday, today and tomorrow. The planning and posting 

of the daily schedule helps clarify many words used to describe time. 

Older children can help plan a longer range of school events. Gradually, 

the days of the week, months of the year, and names of the common 

holidays become part of the child's vocabulary. Merritt (43:261-262) also 

indicates that later the vocabulary relating to time takes on mathematical 

meaning as children perceive more advanced terms such as "century" and 

"generation." 

Gill (25:454-456) emphasizes that indefinite time references are 

a source of much misunderstanding by pupils. Teachers are cautioned 

never to assume that students comprehend and interpret these expressions 

correctly or that these expressions convey the same meaning to all pupils. 

Specific instruction is needed to put meaningful boundaries on indefinite 

expressions and to make understanding of the more definite terms such as 

"century" and "decade" more complete. It is suggested that where 
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possible, the teacher substitute definite dates for vague time expressions 

so that pupils may come to an understanding of the mathematical sequence 

of such expressions. 

Wesley and Wronski ( 58:439-441) report the results of a test of 

indefinite time expressions given to high school pupils and college and 

graduate, students in which significant differences were found between 

the two groups in intepretation of certain time concepts. Gill (25:454-456) 

constructed a similar test of indefinite time expressions and administered 

it to the following randomly selected groups: 68 college Juniors and 

Seniors, all prospective social studies teachers; 56 high school Juniors 

and Seniors enrolled in American history; 68 eighth-grade and 62 fifth-

grade American history pupils. It was found that although the higher 

grade levels, particularly the college level, demonstrated a superior 

grasp of the meaning of indefinite time expressions, they were loosely 

interpreted at all grade levels and on many items there was no clear 

progression from the fifth-grade to senior high school. This led Gill to 

conclude that although time sense and maturity are closely related, there 

is a need for instruction to make possible understanding of the indefinite 

time expressions used in textbooks and by teachers. 

Teaching a Sense of Chronology 

Wesley and Adams (57:299) feel that there is a sharp distinction 

between time and chronology. Prior to the sixth-grade, they feel that 



children have almost no sense of chronology, i.e., the arrangment of 

events in sequence. They recommend, therefore, the teaching of a few 

exact dates in order that pupils can make associations with other events 

and date them approximately. 

Preston (51:219) states that a sense of chronology is important in 

order to make history meaningful. However, chronology is not history and 

too much history teaching in the past unfortunately has not made this 

distinction. In the elementary school, it is wiser to organize history 

units around small segments of content, rather than around extensive 

chronological surveys of nations. 

Fraser and West (20:174) indicate that an understanding of time 

relationships demands recognition of the chronology of events so that 

causal-effect relationships can be discovered. When the events are not 

related in an obvious fashion, it is more difficult to arrange them chrono

logically. In order to understand the chronological order of events, the 

student must learn the conventional historical periods - ancient, medieval 

and modern, and the sequence in which they occurred. He also needs to 

know a few key dates so that within this mental framework of time relation

ships, he is able to place events or trends in the proper time setting. 

A world-wide framework of time relationships is needed for relating events 

that occurred contemporaneously in widely separated parts of the world. 



When young children are arranging events, or the parts of a 

process they understand, in the order of occurrence, and are relating 

dates to personal experiences, they are beginning to develop a sense of 

chronology, according to Spieseke (52:185). By the time the child is 

ten or eleven, he should be encouraged to think of happenings in relation 

to the continuous passage of time and to learn the importance of dates as 

the accepted way of marking events. 

Using Time Lines Effectively 

Fraser and West (20:183) point out that time lines are useful for 

-teaching many aspects of time understandings by encouraging students to 

think of time graphically. Time lines help in establishing a sequence of 

events, in comparing the length of historical periods, in developing a 

time vocabulary, and in developing a world-wide framework of time re

lationships. However, if time lines are to be useful as teaching devices, 

teachers must ascertain that pupils are able to work with them and inter

pret them correctly. They should be used frequently for clearly defined 

purposes related to the unit of work. Some time lines may be saved and 

used to compare with those developed in later units of work. 

Time lines can be helpful in reviewing and deepening an under

standing of the system of chronology in which centuries are numbered 

backwards and forwards from the birth of Christ. They are also useful 
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for teaching and reviewing pivotal dates and clusters of dates. In the 

upper grades, parallel time lines may be useful for showing time relation

ships among developments within a country. Multiple time lines may be 

helpful in aiding the student in the development of a comprehensive 

mental time framework needed to study relationships among contemporan

eous events around the world. 

Because children comprehend distances and lengths before they 

do time, Speiseke (52:185) says that time lines are most helpful in 

guiding students toward an understanding of chronology. However, unless 

the time lines are carefully constructed to scale, once the children have 

mastered the mathematical concepts involved, the time lines may be 

rendered useless. It is suggested that time lines used in the elementary 

school should be pictorial. 

Johnson (34:205-207) recommends not only the use of time lines, 

but of family trees and time rolls. The children themselves may make and 

keep time rolls consisting of strips of paper fastened together to make a 

strip five or ten feet long or even longer. One end of the strip may be 

fastened to a round stick. The children enter dates as they appear in 

lessons, being careful to keep spacing between the dates mathematically 

accurate. To be of use in the classroom, all of the time rolls should be 

of the same length and should be spaced in the same way. 



Preston (51:218) provides suggestions for the construction of 

time lines. The time line should be continuous, enabling the eye to 

travel in one unbroken sweep. It should be accurately and consistently 

scaled, with the scale chosen being appropriate to the purpose of the 

time line. Generally, the time line should be simple and easy to interpret, 

usually having a single theme. However, attractiveness and originality 

add to their effectiveness. 

Merritt (43:263) suggests that a pocket chart may be combined 

with a simple class-made time line in the intermediate grades, making 

the time line a visual referent for any specific event discussed much in 

the same way that a map is used for reference. As a child reads or hears 

about important events, these may be noted on cards and placed in the 

appropriate pockets. As the pockets accumulate dates concerning events 

noted, the contents may be used as the setting for a story. The dates 

themselves are of little importance except as they help children with the 

relationship of time and events. 

Children may begin making time lines related to self, that is, 

time lines of their own activities during the recent past, according to 

Kaplan (35:72) . From this type of time line, children may proceed to 

time lines covering longer periods in their lives. 

It would seem clear from the preceding discussion that time lines 

may be used successfully in the social studies, if attention is given to 
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the students' readiness for their use, and to their proper construction 

and use. 

Maturation and Training 

Pistor (49:111-112), in an early study, found that training in 

history and chronology had no effect on the acquisition of time concepts 

in grades four through six. Pistor stresses the futility of attempting to 

teach time relationships to immature pupils. He does not deny that 

teachers have responsibility for dealing with the past. But rather, he 

suggests that the teacher guide pupil exploration into the past in a rather 

informal way. 

Fraser and West (20:175) are of the opinion that maturation is a 

leading factor in the individual's development of time concepts. The 

child's understanding of time grows out of his background of experience. 

But the writers do not deny that direct instruction is needed if students 
i 

are to develop adequate time concepts. 

The opinion is expressed by Hurlock (32:518-521) that the children 

of today learn about historical time earlier than their parents and grand

parents did due to the influence of movies and television. One of the 

good features of mass communication is that the child's comprehension of 

events, people and places of the past is increased. However, direct 

training is of less value than the accumulation of the background of 
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experiences as the child grows older. According to Hurlock (32:518), 

"the child must build up a foundation of related concepts, mainly con

cepts of numbers, before training can be of much value." 

Becker and Gonter (5:390-391) conducted an investigation of first-

grade children's understanding of time concepts through a comparison of 

direct and incidental learning experiences. They conclude that direct 

instruction was of particular value to the younger pupils in the experi

mental group. Older children within the control group made slight gains 

leading the researchers to conclude that in the absence of direct instruc

tion, maturation accounted for some gains in time concepts. 

Arnsdorf (2:307-312), in attempting to secure information about 

the relatively neglected area of assessing children's abilities to compre

hend and use effectively words and phrases relating to time and historical 

chronology, conducted an investigation involving two groups of students 

in sixth-grade social studies for seven weeks. No effort was made to 

assist teachers and pupils of the control group. However, teachers with

in the experimental group had the opportunity to try out certain specific 

aids in order to determine whether changes in organized instruction might 

increase children's ability to understand time concepts as they are em

ployed in the social studies. The special assistance given to the experi

mental classes was in the form of specific identification of, and 

instruction in, all terms related to time concepts that were found in the 



44 

texts that were in use, the use of various time lines and charts to add 

concreteness, and the writing of biographical and autobiographical 

sketches to stimulate interest in the past and present. 

Arnsdorf (2:312) found that the experimental group made signifi

cant gains in the comprehension of definite and indefinite expressions of 

time; in the ability to recognize relative lengths of time between periods; 

in skill in ordering of events with dates; and in competence in recognizing 

time absurdities.. He concluded that children can profit from systematic 

instruction of the kind undertaken in the study to increase their under

standing of and ability to use time concepts which are found in social 

studies programs. It is noted that this is contrary to the conclusion of 

Pistor (49) that maturation is the key factor in the development of skills 

and knowledge related to time concepts. 

The importance of maturation is in no way minimized by Davis 

(14:173-174). However, Davis found that children in the intermediate, 

grades can profit from instruction in geographical time zones. The experi

menter concluded that instruction in time zones is profitable earlier than 

was formerly thought possible. Thus these results, according to Davis, 

may raise serious questions concerning social studies theory which advo

cates deferment in teaching these concepts. Davis (14:173) states that 

"if this study is indicative of possible findings in other areas of concept 

development, the deferment theory may have to be modified radically." 
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The Disadvantaged Learner 

In the opinion of Klopf and Bowman (36:2-3), we are in a period 

of new special awareness of the social and economic inequities of our 

society. The population explosion, most evident among the economically 

deprived and unskilled, coupled with automation, resulted in the anomaly 

that highly skilled jobs went begging while the unskilled were unable to 

find employment. As productivity and profits soared, the gap was widened 

between the abundance of the middle and upper-classes and the absence 

of basic elements of existence for the poor. It was recognized that the 

educational deficits of disadvantaged children were prime causal factors 

in the self-perpetuating cycle of poverty. 

The launching of Sputnik precipitated a reappraisal of American 

education. Segregation of schools was outlawed in 1954 and the issue of 

desegregation was joined with the related issue of the quality of educa

tion for children in depressed areas. The question was raised whether 

schools, even in such areas, are rooted in middle-class values and ex

pectations to such an extent that they attempt to prepare all children for 

a place in a world that is middle-class. However, many children perceive 

this middle class world as closed to them and therefore reject the educa

tion which is offered. The high drop-out rate is an indication of the protest 

against the irrelevance of education in schools to the needs and life ex

periences of the disadvantaged. 
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Clark (11:1-2) states that the education of the disadvantaged is 

the hottest issue in educational psychology today. Rapid changes in 

terminology were the result of attempts to keep from insulting people by 

labeling them "lower class," "culturally deprived," "culturally disadvan

taged," "of lower socioeconomic status," and the like. However, the term 

enjoying popular use once more is "poverty." 

That this issue is important today is evidenced by the fact that 

the federal government has been pouring out vast amounts of money into 

research and action programs having to do with poverty. Education is now 

looking at problems of poverty with a genuine professional interest. Edu

cation owns the key to the gates which separate the poor from the rest of 

the population. 

Identification of the Disadvantaged 

Havighurst (31:vii-xi) is careful to distinguish disadvantaged 

pupils from mentally and physically handicapped pupils. Socially dis

advantaged pupils are those who have been denied some social experiences 

that other children have had. He points out that they are at the bottom of 

American society in terms of income; they have a rural background; they 

suffer from social and economic discrimination; and they are widely 

distributed in the United States. They are generally most visible in big 

cities, but are present in almost every community. Many are found in 

especially in the southern and southwestern states. 
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In social and ethnic terms, these groups appear to be evenly 

divided. They consist mainly of the following: 

1. Negro and white persons from the rural south who have 

migrated to the industrial north. 

4 2. Puerto Ricans who have migrated' to northern industrial cities. 

3. Mexicans with a rural background who have migrated to the 

West and Middle West as well as rural Spanish-tAmericans in the South

west. 

4. European immigrants with a rural background. 

Havighurst states that these groups make up about 15 percent of 
£ 

The United States population. However, since they tend to have large 

families, their children make up approximately- 20 percent of the child 

population. A great many, but not all, of the socially disadvantaged 

children come from these groups. It is to be notedhowever, that not all 

children in these groups are socially disadvantaged, but rather that the 

great majority of them are. Socially disadvantaged children are found in 

big cities in larger proportions than 15 percent. In some of the largest 

cities such as New York, Chicago, Detroit and the like, as high as 30 

percent of the children may be classified as socially disadvantaged. 

Crow, ot ol. (13:2—G) point out that poverty is the basic factor 

which tends to hinder the progress of the culturally disadvantaged. De

pending upon the income limits set for the poverty group-^approximately 

34 million Americans may be thus classified. Of this number, 
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approximately 16 million are school children who bring the scars of their 

poverty with them when they enter school. The major population groups 

residing in depressed areas, especially in large urban centers, include 

those who are the nucleus of the area to which others of similar circum

stances tend to migrate. Besides the ethnic and racial groups mentioned 

by Havighurst above, Crow, et al. add the white people from Appalachia, 

many of whom have migrated to industrial centers but find conditions no 

better than back home. The problems which these groups have in common 

seem to stem from their background of economic and educational depri

vation . 

The identification and diagnosis of the educational needs of dis

advantaged children assume special significance in this day of great 

concern for the conservation of human talent, according to Barbe (4:97-

100). This writer places the educationally retarded and disadvantaged 

in these groups as follows: 

1. Children who are performing below grade level commensurate 

with age level due to inherent limitations of mental ability. 

2. Children who are performing below grade level commensurate 

with age level in situations in which the standards are based upon the 

performance of groups for whom different educational and sociocultural 

opportunities have been available. 

3. Children who are performing below grade level commensurate 

with age level due to lack of interest and motivation. 
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Barbe cautions that individual students do not fall neatly into one 

or another of these groups, but may qualify for membership in two or more 

of them in varying degrees. The common factor is, however, mental 

retardation. He points out that the culturally deprived or disadvantaged 

have been described as those who are generally of average intelligence 

who live in deprived areas and who have only a 50-50 chance to graduate 

from high school. Barbe feels that these children are definitely to be 

classed as educationally disadvantaged and retarded. 

Noar (45:3-6) also points out that the children considered disad

vantaged are often the result of poverty. Included are the city slum-

dwellers, rural uneducated farmhands, and migrants. They are children 

of the unassimilated lowest social class including Negroes, Puerto Ricans, 

American Indians, Mexican-Americans, and Caucasians. According to 

Noar: 

They are one of every three city children who have too little of 
everything: too little living space, too little (and poor quality) 
food and sleep, too little personal attention, too little medical and 
nursing care when sick and too little correction of defects, too 
little energy and endurance, too little information about them
selves and their world, too little curiosity (why ask when no 
one answers?), too little self-respect and self-confidence, too 
little reason to try, too little money and clothing, too little to 
play with and read, too little happiness. (45:3-4) 

Language patterns have retarded the assimilation of some minority 

groups into the mainstream of our culture. Other factors are their histori

cal experiences and their lack of value-linked behaviorisms which are 
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associated with middle-class culture. Racial prejudices have kept 

nonwhite people out of participation in the dominant culture. In many-

cases they have been denied access to education, recreation, and cultural 

facilities. Inequality of opportunity in education and employment has 

closed the doors to social mobility for many. 

It is extremely important to note that the term "disadvantaged" 

is used to describe children who come from differing backgrounds about 

whom teachers need to be informed in order to understand traditional value 

and culture patterns that make the children behave in a different manner. 

They do have certain characteristics in common, however. It is with these 

characteristics that this study is concerned. 

Characteristics of the Culture of Poverty 

. Generally, it is poverty that the disadvantaged have in common. 

Therefore, it would seem in order to examine what is called in recent 

literature the "culture of poverty," in order to determine common charac

teristics in the backgrounds of the children with which this study is 

concerned. 

Crow, et al. ( 13:2) point out that depressed areas include those 

in which residents are living under substandard economic and social 

conditions. Among the characteristics which these people have in common 

are (1) low income, (2) high rate of unemployment, (3) underutilization 

of human resources, (4) poor housing, (5) poor sanitary conditions, 



(6) large families in crowded living space that is inadequate, (7) 

(7) excessively reliance on welfare, (8) inadequate education, and (9) 

attitudes of hopelessness. The writers feel that the socially disadvan

taged can be found among all groups, not just among certain ethnic or 

racial categories. 

In reporting the findings of a study conducted in Baltimore by the 

Baltimore Human Renewal planners, Crow, et al. (13:3-4) point out that 

among the Baltimore poor, certain characteristics show up with unhealthy 

frequency. There were many that (1) have deep-rooted educational and 

cultural handicaps resulting from their years of deprivation; ( 2) cannot 

cope with the responsibilities and demands of urban living, often because 

they are from rural areas; (3) are handicapped by physical or mental ill

ness in the household; (4) come from homes where there has been a lack 

of a coherent family unit; ( 5) have personalities extruded by the pressures 

of poverty and despair into a sense of values far different from middle-

class; (6) feel no allegiance to a social order that relegates them to 

misery, and therefore have little respect for law and order; (7) distrust 

or don't understand the services that are available to them; ( 8) are lacking 

in motivation to improve their lot due to an attitude formed through years 

of futility and a feeling of defeatism; and (9) live in substandard housing 

that tends to aggravate many of their other problems. 



Crow, et al. (13:4-6) go on to say that many individuals who 

live in the culture of poverty are unaware of their cultural lacks. They do 

not participate in the kind of social activities usually experienced by 

persons living in middle and upper class environments. High rates of 

extramarital sexual behavior and illegitimacy tend to lower the respect 

for the individual and to disrupt family life even further. Houses tend to 

be poorly kept and unsanitary. The spending of the family income is 

often poorly planned. 

Life in a slum area tends to be self-perpetuating as the level of 

aspiration of the children doesn't rise much beyond that which the parents 

have known. Often the child is encouraged to fight when angry and to dis

regard authority wherever it may be found. Thus the child acquires 

behavior patterns and attitudes which become deep-seated and affect his 

behavior in and out of school. 

People living in poverty tend to live for today as there is a sense 

of resignation and fatalism that arises from their understanding of the 

realities of their life situation (13:33-35). There is a high tolerance for' 

psychological pathology of all kinds, and an overall pessimism which gives 

to the culture a potential useful to various movements against the existing 

social order. The low socioeconomic conditions impair and impede physi

cal, educational, and economic improvement, thereby leading to a-n at

mosphere of inferiority which becomes characterized by bitterness. 
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Harrington (29:10-14) feels that the poor in the United States are 

becoming extremely invisible among our affluence. .They are excluded 

from the best that our society has to offer. This sense of exclusion is 

the source of pessimism and defeatism that intensifies the exclusion. 

New needs have been created by our technology. More people live longer 

and need more. However, if there is technological advance without social 

advance, there is most apt to be an increase in human misery and im

poverishment. Harrington would define poverty in terms of what man and 

society could be. As long as America is less than its potential, the 

nation as a whole suffers from this impoverishment. 

Experiential Lacks of the Culturally Disadvantaged 

An examination of the conditions of life in the culture of poverty 

helps to indicate the experiences which children from depressed area may 

lack upon entering school. Socially disadvantaged children have definite 

learning gaps due to deficiencies in their backgrounds of experience. As 

Crow, et ai. (13:117) point out, the first five years of life are most 

important in learning. The nature and extent of learning during this 

period determine to a great extent the nature and extent of the learning 

which may follow. 

An inadequate self-concept is a deficit in the child's preschool 

learning that increases the difficulty for him to acquire effective 
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cognitive concepts, proper attitudes toward school, and wholesome 

cultural values (13:117-118). Cognitive development occurs in response 

to the range of stimulation in the environment. The culturally deprived 

environment is characterized by a restricted range and less adequate and 

systematic ordering of stimulation sequences. The effect of the restricted 

environment includes poor perceptual discrimination, inability to use 

adults as sources of information, and an impoverished language system. 

The child's abstract vocabulary tends to be deficient and his language re

lated knowledge, such as number concepts and understandings of the 

physical and geographical environment, is limited. Problem solving skills 

are not encouraged in an atmosphere in which industry and independence 

are not stressed. There is a lack of parental reinforcement for the child's 

performance in school. Parents of the socially disadvantaged are often 

alienated from the schools their children attend and there is poor communi

cation between home and school. 

Children in socially disadvantaged areas acquire many language 

disabilities which are present in their speech patterns upon entering 

school. Their effort at communication which may be effective in the home, 

may not be suitable for the school situation (13:120-121). Middle-class 

children become used to elaborate communication codes in the home before, 

they enter school. However, lower-class children tend to utilize 

restricted communication codes which differ from those accepted by the 



teacher and which result in the inability of the child and teacher to 

communicate with one another. The deprived child is often unable to 

discriminate auditory stimuli due to poor training in listening (13:123-

125). Poor auditory discrimination affects many aspects of language 

development adversely. 

Reading is needed in all school subjects. Disadvantaged children 

often experience difficulty in learning to read because they lack the back

ground needed for interpretation of the printed page. Parents may not be 

able to read and see little need for their children to learn to read. Reading 

disabilities affect the child's progress in all curriculum areas. 

Socially disadvantaged children often lack the opportunity to 

develop perceptual skills in mathematics ( 13:125-130). The limited 

number of objects in the home handicaps them in acquiring form discrimi

nation. Often they have had little experience in handling money and units 

of measures. They frequently come to school with inadequate concepts of 

time and space. They are unable to relate mathematical principles learned 

in school to actual life situations. 

One of the principal objectives of the social studies is to develop 

an understanding of our cultural heritage, including a knowledge of the 

historical background of peoples who have contributed to the growth of 

the nation ( 13:133-136). Yet teachers have discovered that many socially 

disadvantaged children had inadequate knowledge of their own cultural 



heritage. They lack the experience upon which to build social studies 

concepts, especially in the areas of geography and civics. They often 

have poor attitudes toward public property, which may be due to the fact 

that the possessions of the home are not cared for. Lack of understanding 

of social etiquette and inadequate health practices are other aspects of 

the problem of lack of experience. 

Noar (45:10-12) points out that the best way to show what dis

advantaged children miss in early life is to describe what most middle-

class parents do for their children. Middle-class children are encouraged 

to express their thoughts. There is constant feedback from adults and 

older siblings and the child is rewarded for learning and using the new 

words correctly. Middle-class children learn relationships in time and 

space early in life. They develop audio and visual perceptions through 

being directed to look and see, to listen and hear. Very early in life, 

they begin to own their own things and to take care of and have pride in 

what they own. They may receive allowances and gain experience in 

handling money and deferring satisfaction of immediate wants in favor of 

future goals. Even small children in middle-class homes have experi

ences with books and magazines and arc frequently read to. Short and 

long excursions to a variety of places are also a part of the child's 

experiences. 

The homes of the disadvantaged are typically substandard in every 

respect. Under such conditions, children may become more cooperative 



than competitive, except for learning to fight when necessary. Since 

they have few personal belongings, they may learn to take what they want 

or need when the opportunity presents itself. They feel no need for 

punctuality. Reliability and hard work are not valued. Aspirations re

main at a low level because little is expected of the child and he learns 

to expect little or nothing from himself or from life. 

Psychological Aspects of Learning in the Disadvantaged 

Ausubel (3:251-252) is of the opinion that the contribution of the 

cultural environment to intellectual development and the modifiability of 

children's intellectual ability as measured by intelligence tests no longer 

can be disputed seriously. It is important to recognize that the effects of 

cultural deprivation on intellectual development are partly irreversible. 

First of all, since current and future rates of intellectual development are 

always conditioned or limited by the attainment of development, existing 

developmental deficits tend to become cumulative. The child who has an 

existing deficit in growth incurred from past deprivation is less able to 

profit from new levels of stimulation in the environment. His deficit tends 

to accumulate and to lead to permanent retardation. In terms of limiting 

influence, it makes no difference whether the deficiency is due to inferior 

genie endowment or to inadequate environment. 

Ausubel considers next the further limiting factor of the individual's 

degree of plasticity or freedom to respond developmentally in a given 
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direction in response to appropriate environmental stimulation. The 

plasticity of intelligence tends to decrease with increasing age. As 

children grow older, intelligence becomes increasingly more differenti

ated as indicated by decreasing intercorrelations among the subtests on 

a given intelligence scale. Once intelligence undergoes a definite rela

tive commitment, the individual is less responsive to stimulation in areas 

of minimal development than he was in the original undifferentiated state. 

Later enrichment is not a complete waste of time, but some of the failure 

in developmental actualization is irreversible and cannot be compensated 

for later. 

Noar (45:12-14) states that recent studies made of the use of 

intelligence tests in schools discourage their use by untrained personnel 

and that so-called homogeneous grouping and track plans based on I.Q. 

scores are hazards to children who are disadvantaged. Factors which 

retard development, block learning and therefore drastically affect test 

scores, include speed requirements, lack of skill in taking tests, fatigue, 

hunger, lack of competitive drive, low level of aspiration and expectation 

of success, and a negative self-image. Therefore, Noar cautions that 

teachers recognize that I.Q.--test scores do not indicate that there is a 

top limit to any child's learning ability. Intelligence can be created by 

means of providing appropriate experiences and opening the individual to 

their meaning. 
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Bruner (9:203-204) feels that the exposure to normally enriched 

environments makes possible the development of cognitive strategies 

by providing opportunities for trial and error. It is evident that there is 

impairment under a deprived regime. 

According to Deutsch (15:51), children who have a meager en

vironmental basis for the development of cognitive skills are often un

prepared to cope with the intellectual and learning demands of school. 

If there is a causal relationship between environmental conditions and 

cognitive development, the cognitive development may partially reflect 

variations within the environment. 

Learning contexts, states Deutsch (15:51-52), are also as hetero

geneous as environmental backgrounds. The child's learning context 

changes as he enters school, as does his psychological context for 

achievement. The amount of continuity between the home environment and 

that of the school may exert a strong influence on the child's responses 

to the learning and achievement context of the school. The discontinuity 

which is found between the disadvantaged child's background and the 

school impairs his successful responses in the new situation. The lower-

class child seldom has been subjcctcd to the pressures of a formal adult-

child learning situation by his parents as the middle-class child often has. 

Further, he is less prepared to relate to the teacher and school officials, 

and is generally confused about the school's expectations for him. 
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Deutsch ( 15:54-55) also points out that the self-image is vital 

to learning. Yet school experiences may either reinforce invidious self-

concepts acquired from the environment or even induce a negative self-

image. Evidence leads one to the conclusion that many disadvantaged 

children have developed negative self-concepts by the time they enter 

school which the school does little to mitigate. 

Clark (12:147-148) stresses the importance of the role of teachers 

in the developing self-image and the academic aspirations and achieve

ments of their students. In reporting the findings of a study of the atti

tudes of teachers in public schools located in depressed areas of a large 

northern city, Clark states that the children in these schools generally 

came from homes so lacking in educational stimulation and other deter

minants of self-respect that they seemed even more dependent upon 

teachers for self-esteem and encouragement. They were hypersensitive 

and even desperate in their desire for acceptance. On the other hand, 

the teachers in these schools, for the most part, rejected these children, 

looked upon them as inherently inferior and considered them incapable of 

profiting from a normal curriculum. The children were seen by them as 

intellectually inferior and not capable of learning. 

The attitudes that an individual develops in life arc rooted in his 

home and immediate environment, according to Crow, et al. (13:55-61). 

Attitudes have a great influence on an individual's behavior patterns. The 

continued mobility of families in culturally deprived areas causes the 



children to develop a feeling of futility. Because his parents do not 

encourage him to complete school, the culturally disadvantaged child 

often lacks the drive for continued study and is not stimulated to do his 

best in competing with classmates. He needs aid in the development of 

his self-concept, higher aspirations, self-esteem and self-attitudes as 

he advances in his cultural setting. Parents of these children are so 

often engrossed with survival that they may give little attention to the 

intellectual or personal development of their children. Thus the schools 

have special problems in attempting to meet the learning needs of the 

culturally disadvantaged. 

Teaching Social Studies to the Disadvantaged 

Webster (56:586-596) feels that the basic problem in teaching 

social studies to the disadvantaged lies in their highly verbal nature, 

thus putting these students at a handicap due to the fact that often they 

are reading far below the level of students from more favored settings. 

Another problem inherent in the social studies is that the content tends 

to be removed from the realities of life in terms of both time and space. 

Students who are members of an impoverished social class stratum or in 

an oppressed ethnic minority group may view themselves as outsiders who 

have little reason to motivate themselves to learn about the socioeconomic 

heritage of a society in which they have no part. The here-and-now 
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orientation of disadvantaged learners due to their view of a future which 

holds little promise of improvement, is antithetical to the frame of refer

ence of the social studies which involves a there-and-then orientation. 

Further, the rewards of learning must be seen as being practical and 

useful, and must be immediate. Such outcomes are not readily obtainable 

or easily provided for in the social studies. Webster suggests that in 

dealing with the disadvantaged student, it is more profitable to begin 

with problems in the here-and-now before proceeding with content more 

removed from present reality. 

Dimitroff (16:183-197) indicates that social studies is usually 

the most unpopular school subject for culturally disadvantaged children 

because reading is the key to success in the social studies and disadvan

taged pupils read two or three years below grade level. Generalizations, 

which are what the learner really remembers, cannot be formulated without 

a factual foundation. Children with a poor language background have 

difficulty in forming generalizations because these are principles stated 

in fairly long sentences. The size and format of textbooks offer further 

discouragement to pupils who do not read well. Further, this content 

tends to have little in common with the everyday experiences of disadvan

taged students. 

With a background of nonparticipation, learning the skills associ

ated with the social studies tends to be somewhat bewildering to 
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disadvantaged students. Critical thinking is not generally part of the 

background of these students. Lack of skills, poor attitudes toward 

learning and an inclination against organization and postponing conclu

sions until all data have been evaluated make the teaching of critical 

thinking most difficult for the teacher. 

According to Dimitroff (16:186), two skills which require both 

imagination and organizational ability are seeing cause-and-effect rela

tionships and graphic representations. Children often cannot fathom how 

events occurred and fail to understand the connection between events in 

the past and those of the present. Seeing the relationship between an 

event, its cause and its effect, requires imagination and organization of 

facts in order to gain a complete mental picture of the situation. Due to 

the lack of suitable background materials and experience, the culturally 

disadvantaged experience difficulty in these learnings to a much greater 

degree. 

Loretan and Umans (37:89-90) stress that the child from a dis

advantaged environment needs to learn how to make deductions which he 

can apply in a variety of situations. Basic concepts in history and the 

social sciences should be established as rcfcrcncc points. Generaliza

tions should be derived from seeing the connection between understandings 

and facts. A sequential, spiral approach over a thirteen or fourteen year 

period (pre-kindergarten through twelfth, grade) is more useful for learning 
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generalizations in social studies than the cyclical approach used in most 

school systems in which the same content is repeated over and over 

again. In the spiral or sequential approach, basic concepts expressed 

in the language of children, are taught in the earliest years and are built 

into increasing depth in later years, using new content, increasingly 

higher levels of abstraction, and more difficult problems in an ascending 

scale. For the disadvantaged, there are real gains to be reaped from this 

approach. It helps them develop the ability to make applications of basic 

principles to new situations and strengthens associational thinking. 

Teaching Time Concepts to the Culturally Disadvantaged 

Webster (56:588) indicates that much of the content in social 

studies is arranged in chronological order and that students are usually 

required to study these subjects beginning at a point which is distant in 

time and space. Since disadvantaged students approach learning situ

ations with time orientations which stress the here-and-now, the dis

crepancy between the orientations of these students and the scheme of 

organization of the social studies must be considered seriously. There 

is a better chance of arousing greater interest and motivation if the here-

and-now is dealt with first in the social studies before proceeding to 

content further removed from reality. 

In a study dealing with the assessment of time concepts of cultur

ally disadvantaged primary-age children in mid-city Los Angles, Dutton 



( 17:358-364) developed a set of twenty-five programmed lessons to 

teach concepts needed for telling time as well as those concepts found 

lacking in a pre-testing period. Dutton was of the opinion that neither 

the school nor the home was teaching these children to use time in their 

daily lives. One-hundred children were selected for the study and tested 

near the opening of school by means of the Doris Springer Individual Time 

Test. Then the writer prepared twenty-five programmed lessons, each of 

about twenty minutes in length. Children used in the study progressed 

through the regular instructional program in arithmetic, including some 

provision for telling time, until the last six weeks of school. At that 

time, all pupils were tested by means of the Stephens Revised Test for 

Telling Time. Following this, the program of twenty-five lessons was 

presented and the children were re-tested in order to determine gains 

made in understanding basic concepts of time and in using time in their 

daily activities. Selected instructional aids were also used by the 

teacher for the daily lesson. 

Dutton found that after almost a year of instruction, children in 

the sample had learned very little about time and were not aware of time 

schedules used for daily activities at home or at school. However, the 

intensive five-week instructional period increased their understanding of 

time and helped them learn the time schedule for coming to school, lunch 

time and the closing of school. Time appeared to become important to 

these pupils in their daily lives. 



It was concluded by Dutton that the culturally disadvantaged 

children in the study came to school confused about time concepts and 

the sequential ordering of daily activities and that the regular instruction

al program of the school did little to alleviate the situation. Neither years 

in school nor increased age seem to ensure the ability of children to tell 

time. Continuity of instruction and provision for individual differences in 

learning to tell time must be based upon an adequate appraisal at each 

learning level and meaningful teaching which will help extend children's 

conception of time. Parents of disadvantaged children should be given 

guidance in helping their children tell time, and in the importance of 

time in formation of habits and attitudes toward work and play activities. 

Gotkin (26:406-408) indicates the need for specialized approaches 

which will ensure the presenting of time concepts to the lower-class 

child in meaningful ways. The teaching of the calendar to the lower-class 

child constitutes a special challenge because it requires the integration 

of a variety of complex conceptual and perceptual skills. Time, which is 

unobservable, is represented by the calendar which is both concrete and 

symbolic, making the calendar complex both conceptually and perceptu

ally. If children lack such skills as the ability to read numbers and a 

left-to-right orientation, the usual calendar lessons as presented in 

school are little more than meaningless rituals. 

A calendar curriculum is proposed by Gotkin (26:408-417), based 

upon a number of principles of programmed learning as applied to a 



classroom curriculum, but which is not a programmed sequence in itself. 

In designing the calendar curriculum, Gotkin has employed a clear speci

fication of instructional objectives, careful sequencing, provision for 

active group and individual participation and immediate feedback through 

the responses of the teacher. An initial seven-day calendar is used, 

consisting of a horizontal row of seven boxes, one for each of the days 

of the week, and beginning with Saturday rather than Sunday. 

The seven-day calendar is drawn on the chalkboard by the teacher 

each week, and the teacher stresses the fact that there are five school 

days and two no-school days each week. Each child is given a mimeo

graphed seven-day calendar after the children have become used to the 

group activities with the calendar. The next step consists of cumulating 

weeks on the chalkboard, followed by providing the children with indi

vidual calendars for cumulating weeks. 

Gotkin (26:416) states that the transfer to the regular monthly 

calendar is handled quite easily by the children. He explains the ease 

of transition in three ways. First, the children had mastered and exer

cised response skills required to deal with cumulating weeks, and could 

employ these skills in dealing with the month. Secondly, not only has a 

complex set of response skills been mastered, but a cognitive represen

tation of these responses has been achieved in which the associations 

between discrete responses and discrete stimuli have been reorganized 
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into a single structural representation so that the daily experience of the 

child brings about a "structure" or "analogue" of calendars. A third 

explanation is that there may be an increase in the awareness of calen

dars in general, due to the school experience with the simplified calen

dar. Children are not expected to make the transition to the months and 

years of the regular calendar until they appear ready for the change. 

Gotkin (26:417) has been gratified by the initial success of the 

calendar curriculum and hopes to apply the principles of programmed 

instruction to the development of other curricula. 

Summary 

This chapter presented a review of the literature pertaining to 

concepts of time and chronology. After a brief treatment of philosophical 

and historical aspects of time reckoning, attention was given to the 

nature and development of time concepts. It was shown that time con

cepts appear to be quite complex and are acquired by children in a 

sequential way. No conclusions were reached as to whether maturation 

or training was most important in growth of a sense of time. A treatment 

of the teaching of a sense of time and chronology provided suggestions 

for helping children acquire needed concepts. The special problems 

of the disadvantaged learner were then considered with emphasis on the 

teaching of social studies to the disadvantaged. The chapter concluded 
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with two studies dealing with teaching time concepts to the disadvantaged 

which may point the way for further research in this area. 



CHAPTER III 

PROCEDURES AND SOURCE OF DATA 

Past studies relating to the development of time concepts in 

children have centered primarily on assessing the status of children with 

respect to the development of these concepts or have been genetic studies 

concerned with how these concepts develop. Since most of the research 

has been conducted over twenty years ago, it was of little value in 

directing the present study. This study was designed to provide infor

mation about time concepts and chronology that children in the sixth-

grade know and can apply in different situations. 

The Samples 

The samples were drawn from an elementary school district in 

Tucson, Arizona. All of the sixth-grade pupils involved in the study 

were enrolled in five elementary schools in the district. Of the five 

schools, three were designated as receiving funds under Public Law 89-

10. All instruction in social studies was organized on a self-contained 

classroom basis. 

The test used in this study was administered to all the sixth-

grade students who were present on the days scheduled for the testing. 

Students who were absent for any reason when the test was administered 
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were excluded from the sample. Seven scores—a language and non-

language IQ, a total raw score on the Test of Time Sense and Chronology, 

a subtest score for Knowledge and one for Skills and Abilities which to

gether made up the total test score, and a subtest score for Compre

hension and one for Application, which in turn together comprised the sub

test score for Skills and'Abilities—were recorded for each pupil in the 

P.L. 89-10 schools which participated in the program. The same scores 

were recorded in the other two schools not designated as P. L. 89-10 

schools with the exception of the non-language IQ score which was not 

available for these pupils. 

In previous studies by Friedman (22), Friedman and Marti (23), 

and Johnson (33), sex differences were found to be statistically insig

nificant. Therefore, sex was not considered as a factor in the present 

study. Similarly, Intelligence Quotients were not closely correlated 

w i t h  t e s t  s c o r e s  r e l a t i n g  t o  t i m e  c o n c e p t s  i n  t h e  s t u d y  b y  F r i e d m a n  (  2 2 ) .  

Time comprehension tended to stand out as a special ability in the study 

by Friedman and the one by Friedman and Marti (23). No attempt was 

made, therefore, to match the two sample groups on the basis of IQ 

scores. However, IQ scores were collected for the two groups in order 

to determine differences in the relationship of IQ scores to the total and 

subtest scores on the Test of Time Sense and Chronology between the 

two samples of students. 



72 

Instruments and Procedures Used in Obtaining Intelligence Data 

The instruments used to measure intelligence were the verbal and 

non-verbal batteries of the Lorge-Thorndike Intelligence Test, Level 3, 

Form A, published by the Houghton Mifflin Company, 1962. Language 

and non-language raw scores were obtained from these batteries . 

Description of the Tests 

The Lorge-Thorndike Intelligence Tests consist of a series of 

tests of abstract intelligence covering the range of students from kinder

garten through twelfth-grade. The tests are based on the premise that 

most abstract ideas with which students and adults deal are expressed in 

verbal symbols to such a degree that verbal symbols become the appropri

ate medium for testing abstract intelligence. However, they take account 

of the fact that for some - the young, the educationally disadvantaged, or 

the poor reader - printed words may constitute an inadequate basis for 

appraising an individual's abilities. Therefore, a parallel set of non

verbal tests is provided to accompany the verbal series. 

The tests are available in five levels. Level 3 is generally 

recommended for students in grades 4-6. Further, each level is avail

able in two comparable forms - Form A and Form B. Form A was used in 

gathering the data in this study. 
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Norming Procedure 

According to the technical manual, over 136,000 children in 44 

communities in 22 states were used to standardize the Lorqe-Thorndike 

Intelligence Tests. Special steps were taken to eliminate bias from the 

sample used in establishing test norms. A stratified sample of communi

ties was selected in the project. Communities were carefully stratified 

J on a composite of factors found to be related to the measured intelligence 

of students in the community. Further information concerning the norming 

of the Lorge-Thorndike Tests, the types of norms which have been de

veloped, and the derivation of IQ's may be had by consulting the techni

cal manual for these tests. However, as none of this information has a 

direct bearing on the use made of these tests in this study, it is not 

presented here. 

Reliability 

The alternate forms reliability coefficient derived from adminis

tering the two forms is reported to be .814 for level 3 of the nonverbal 

battery, and .896 for level 3 of the verbal battery. The odd-even reli

ability for level 3"of the two batteries is reported as .940 for the non

verbal battery, and .940 for the verbal battery. 

Validity 

The authors of the Lorge-Thorndike Tests were concerned not only 

with construct validity but with predictive validity as well. Construct 
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validity with regard to intelligence was established through careful 

analysis of the characteristics of behavior which they the authors would 

describe as intelligent. The tests are claimed to have construct validity 

with regard to abstract intelligence only as expressed in verbal symbols as 

in the case in the verbal batteries, and in pictorial, diagrammatic, and 

numerical symbols in the nonverbal batteries. 

Concerning predictive validity of the Lorge-Thorndike Tests, the 

correlations of these tests with certain achievement measures were 

found to be substantial. 

Administration of the Intelligence Measures - — 

The batteries were administered during the last month of the 1966— 

67 school year by classroom teachers. The tests were machine-scored 

in the district office. The score sheets were located in the cumulative 

files of individual students in each classroom. Recorded on the score 

sheets was the raw score for each battery administered to the student ^ 

and the stanine as determined by the norms. As the stanines have no 

statistical significance, these were not recorded for use in the study. 

The Test of Time Sense and Chronology 

The Test of Time Sense and Chronology was designed to test the 

sixth-grade child's understanding of time and chronology, including the 

telling of time by the clock and the calendar, knowledge of definite and 
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indefinite expressions of time, ability to place events in chronological 

order and skill in using time lines related to self as well as historical 

eras. 

Preliminary Stages in Test Construction 

In order for the test to have content validity with regard to the 

student samples to whom the instrument would be administered, it was 

necessary to conduct an extensive survey of the state-adopted textbooks 

in current use in the intermediate grades of the school district in which 

the testing would be carried on. The content selected from these text

books to form the basis of test items was that found to be recurring in 

several of the texts in one form or another, and in some instances at 

more than one grade level. 

The sixth-grade curriculum in social studies as determined by the 

course of study used in the district in which the testing was conducted 

is concerned with a study of world history from pre-historic to current 

times. 

Development of Test Objectives. Bloom*s Taxonomy of Educational 

Objectives Handbook I: Cognitive Domain (6) was used to formulate the 

objectives of the test and to develop test items which would measure these 

objectives. 

Gronlund (27:28-29) states that the taxonomy by Bloom is one of 

the most comprehensive and useful lists of educational objectives that 



has been developed. Further, an important feature of these objectives, 

in addition to their applicability to all grade levels, is the fact that they 

are clearly stated in terms of observable pupil behavior. The major 

sections of the taxonomy are (1) Knowledge, (2) Comprehension, (3) Ap 

plication, (4) Analysis, (5) Synthesis, and (6) Evaluation. Each of 

these major sections is then subdivided into more specific learning out

comes that are appropriate to the area. Illustrative test items are also 

presented for each of the educational objectives, thus making the taxono

my most useful for test construction. 

As Michaelis, Grossman and Scott (44:261-252) indicate, the 

taxonomy is very useful in avoiding the common pitfall in classroom test 

construction, that of using questions on the knowledge level only, and 

failing to move to higher levels. It is pointed out that higher cognitive 

levels cannot be reached if students do not know basic facts or do not 

comprehend basic concepts. 

The use of the taxonomy, then, was a safeguard against the 

construction of items to measure the lowest cognitive level of the 

taxonomy only, that of the knowledge level, involving only simple 

recognition or recall on the part of students. 

The objectives of the Test of Time Sense and Chronology were 

developed as follows with the taxonomy as a guide: 
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1.00 Knowledge; 

"Knowledge, as defined here, involves the recall of specifics and 

universals, the recall of methods and processes, or the recall of a pattern 

or setting." (6:201) 

1.10 Knowledge of Specifics. 

"The recall of specific and isolable bits of information. The emphasis is 

on symbols with concrete referents." (6:201) 

1.11 Knowledge of Terminology: 

"Knowledge of the referents for specific symbols (verbal and non

verbal)." (6:201) 

Familiarity with the vocabulary of time including definite and 

indefinite time expressions. 

1.12 Knowledge of Specific Facts: 

"Knowledge of dates, events, persons, places, etc." (6:201) 

Remembering how many minutes there are in an hour, how many 

hours in a day, days in a week, weeks and seasons in a year. 

1.20 Knowledge of Ways and Means of Dealing with Specifics: 

"Knowledge of the ways of organizing, studying, judging, and criticizing. 

This includes the methods of inquiry, the chronological sequences, and -~ 

the standards of judgment within a field as well as the patterns of 

organization through which the areas of the fields themselves are deter

mined and internally organized." 



1.21 Knowledge of Conventions: 

"Knowledge of characteristic ways of treating and presenting 

ideas and phenomena." (6:202) 

Understanding the units of time on a clock and a calendar. 

1.22 Knowledge of Trends and Sequences: 

"Knowledge of the processes, directions, and movements of 

phenomena with respect to time." ( 6:202) 

Remembering the sequence of special days each year. Recogni

tion of sequences of events related to self. Recognition of 

sequences of events in the immediate environment. Remembering 

sequences of events in history. 

1.23 Knowledge of Classifications and Categories: 

"Knowledge of the classes, sets, divisions, and arrangements 

which are regarded as fundamental for a given subject field, pur

pose, argument, or problem." (6:203) 

Remembering the dates associated with major periods in history. 

Remembering the duration in time of major periods in history. 

Remembering the geographical divisions of time zones in the 

UuiLoil SLilou. 

1.30 Knowledge of the Universals and Abstractions in a Field: 

"Knowledge of the major schemes and patterns by which phenomena and 

ideas are organized. These are the large structures which dominate a 
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subject field or which are quite generally used in studying phenomena or 

solving problems." (6:203) 

1.31 Knowledge of Principles and Generalizations: 

"Knowledge of particular abstractions which summarize obser

vations of phenomena. These are the abstractions which are of 

value in explaining, describing, predicting, or in determining the 

most appropriate and relevant action to be taken." (6:203) 

Remembering the physical principles involved in reckoning days, 

seasons, and years. 

The remainder of the taxonomy is concerned with the intellectual 

skills and abilities involved in the use of knowledge. According to 

Bloom (6:204): 

Abilities and skills refer to organized modes of operation and 
generalized techniques for dealing with materials and problems. 
The materials and problems may be of such a nature that little or no 
specialized and technical information is required. Such information 
as is required can be assumed to be part of the individual's general 
fund of knowledge. Other problems may require specialized and 
technical information at a rather high level such that specific know
ledge and skill in dealing with the problem and the materials are 
required. The abilities and skills objectives emphasize the mental 
processes of organizing and reorganizing material to achieve a 
particular purpose. The materials may be given or remembered. 

2.00 Comprehension: 

"This represents the lowest level of understanding. It refers to a type of 

understanding or apprehension such that the individual knows what is 

being communicated and can make use of the material or idea being 



communicated without necessarily relating it to other material or seeing 

its fullest implications. " (6:204) 

2.10 Translation; 

"Comprehension as evidenced by the care and accuracy with which com

munication is paraphrased or rendered from one language or from one 

communication to another." (6:204) 

Translation from verbal to numerical representations of time reckoning. 

Translation from pictorial to numerical representations of time reckoning. 

Translation from one definite expression of time to another. 

Translation from an indefinite expression of time to a definite time ex

pression . 

2.20 Interpretation; 

"The explanation or summarization of a communication. Whereas trans

lation involves an objective part-for-part rendering of a communication, 

interpretation involves a reordering, rearrangement, or a new view of the 

material." (6:205) 

Interpretation of definite expressions of time. 

Interpretation of indefinite expressions of time. 

Interpretation of a time line. 

3.00 Application; 

"The use of abstractions in particular and concrete situations. 

The abstractions may be in the form of general ideas, rules of procedures, 

or generalized methods. The abstractions may also be technical 
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principles, ideas, and theories which must be remembered and applied." 

(6:205) 

Applying methods of reckoning time by means of the clock in concrete 

situations.. 

Applying knowledge of the rotation of the earth in concrete situations. 

Applying knowledge about the tilt of the earth's axis in concrete situations. 

Applying knowledge about time zones in concrete situations. 

4.00 Analysis: 

"The breakdown of a communication into its constituent elements or parts 

such that the relative hierarchy of ideas is made clear and/or the relations 

between the ideas expressed are made explicit. Such analyses are in

tended to clarify the communication, to indicate how the communication 

is organized, and the way in which it manages to convey its effects, as 

well as its basis and arrangement." (6:205) 

4.20 Analyses of Relationships: 

"The connections and interactions between elements and parts of a com

munication." ( 6:206) 

Analyzing relationships between time lines related to self and personal 

experience. 

Analyzing relationships between events on a historical time line. 

Analyzing relationships between time A.D. and time B.C. 

Development of Test Items . Using the list of objectives classi

fied according to the Taxonomy of Educational Objectives (6), test 



items were constructed which would measure the stated objectives based 

upon content found in the state-adopted textbooks currently in use in the 

district in which the test was administered. Every effort was made to 

produce items based upon content found in as many of the texts as possi

ble. Further, the vocabulary used in the test items was simplified as 

much as possible from the actual vocabulary of the textbooks. 

In the preliminary.version of the test, 87 multiple-choice items 

were prepared. Each item, had four alternatives. The breakdown of items 

according to the classification of objectives is shown in Table 2. 

Multiple-choice items were constructed for the Test of Time Sense 

and Chronology because of the advantages of this type of item as suggested 

by Gronlund (27:147-149). Multiple-choice items are widely applicable 

for measuring achievement. However, they can also measure a variety of 

complex learning outcomes as well. They are free from some of the 

common shortcomings characteristic of the other item types such as 

ambiguity and vagueness. The alternatives of multiple-choice items pro

vide greater structure to the situation. "The wide applicability of the 

multiple-choice item, plus its unique advantages, makes it easier to 

construct high quality test items in this form than in any of the other 

objective forms" (27:148). 

The following suggestions by Gronlund (27:149-157) were used 

as a guide in preparing the multiple-choice items: 



83 

• TABLE 2 

CLASSIFICATION OF TEST ITEMS IN THE PRELIMINARY TEST 

Classification Number of items 

1.00 Knowledge 

1.10 Knowledge of Specifics 

1.11 Knowledge of Terminology 2 
1.12 Knowledge of Specific Facts 8 

1.20 Knowledge of Ways and Means of Dealing 
with Specifics 

1.21 Knowledge of Conventions 5 
1.22 Knowledge of Trends and Sequences 19 
1.23 Knowledge of Classifications and 

Categories 9 

1.30 Knowledge of Universals and Abstractions 

1.31 Knowledge of Principles and Generalizations 3 

Skills and Abilities 

2.00 Comprehension 

2.10 Translation 8 
2.20 Interpretation 13 

3.00 Application 10 

4.00 Analysis 

4.20 Analysis of Relationships 10 

Total Number of Items 87 
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1. The stem of the item should be meaningful by itself and should 
present a definite problem. 

2. The item stem should include as much of the item as possible 
and should be free of irrelevant material. 

3. Use a negatively stated item stem only when significant 
learning outcomes require it. 

4. All of the alternatives should be grammatically consistent 
with the stem of the item. 

5. An item should contain only one correct or clear answer. 
6. Items used to measure understanding should contain some 

novelty but beware of too much novelty. 
7. All distracters should be plausible. 
8. Verbal associations between the stem and the correct answer 

should be avoided. 
9. The relative length of the alternatives should not provide a 

clue to the answer. 
10. The correct answer should appear in each of the alternative 

positions approximately an equal number of times, but in random -
order. 

11. Use special alternatives such as "none of the above" or 
"all of the above" sparingly. 

The 87 multiple-choice items prepared were arranged in the pre

liminary version of the Test of Time Sense and Chronology according to 

the cognitive hierarchy provided in the Taxonomy of Educational Objec

tives. As no information was available concerning item difficulty, this 

was felt to be the best arrangement of the items for the trial testing. 

Preparing Directions for the Test. The directions for the Test of 

Time Sense and Chronology were developed and based on the suggestions 

by Cronlund. Concerning the preparation of test directions Gronlund 

(27:198-199) says: 

Teachers frequently devote considerable time and attention to 
the construction and assembly of test items and then dash off in 
all directions with very little thought. In fact, many teachers 
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include no written directions with their tests, assuming either that 
the items are self-explanatory or that pupils are conditioned to 
answering the types of items used in the test. . . . Whether 
written, oral, or both, the directions are a vital part of the test 
and should include at least the following points: 

1. Purpose of the test. 
2. Time allowed for answering. 
3. Basis for answering. 
4. Procedure for recording the answers. 
5. What to do about guessing. 

With the above suggestions in mind, directions for the Test of 

Time Sense and Chronology were developed. 

Reproducing the Test. Test items were put on transparencies for 

use with an overhead projector. The 87 items were placed on 23 trans

parencies . 

Administering the Test to the Trial Samples 

The preliminary version of the test was administered to two trial 

samples of students. One of the samples was drawn from a P.L. 89-10 

school in the district in which the testing program was to have been 

carried on and consisted of 21 students. The other sample was drawn 

from a school in the same district not classified as a P.L. 89-10 school, 

and consisting of 27 students. 

Each student was provided with an IBM 1230 machine scoring 

sheet for use in conjunction with the IBM System 360 Model 20. After 

students had recorded the necessary information at the top of their answer 

sheets, the directions for the test were read to them. Two practice 



examples were provided to ensure that students understood how to mark 

the answer sheets properly. 

Items were displayed, one at a time, on a large screen in front of 

the group and were read to students. The preliminary version of the test 

took approximately one hour and twenty minutes to administer to each of 

the two groupso Five days elapsed between the two testing sessions. 

The tests were scored by the IBM System 360 Model 20 Optical 

Scorer. This provided information of use in item analysis and test reli

ability, as well as raw scores for individual pupils. 

Test Validity. Since the Test of Time Sense and Chronology was 

based upon content found in textbooks in current use in the school district, 

it was assumed to have content validity. This opinion was substantiated 

upon consultation with the two classroom teachers involved in the pre

liminary testing. 

Test Reliability. The reliability for the Test of Time Sense and 

Chronology was computed by the Kuder-Ri chard son Formula 21 as suggested 

by Magnusson (41:116), for the two combined sample groups. The reli

ability coefficient for the test was .80. 

Test Data. The mean raw score for the Test of Time Sense and 

Chronology for students in the P.L. 89-10 school was 37.29 with a 

standard deviation of 6.88. The mean raw score for students in the other 

sample group was 51.25 with a standard deviation of 8.01. The mean 



raw score for the combined sample groups was 44.27 with a standard 

deviation of 10.23. A t-test for significance of differences between 

•means, as suggested by Edwards (19:210-211), was computed and resulted 

in a t-value of 5.25. This value is statistically significant beyond the 

.01 level. 

Item Analysis. The difficulty index of each item was found by 

averaging the difficulty index of each item for the upper 27 percent and 

lower 27 percent of students in each sample group as suggested by Garrett 

(24:357). The validity index of each item (discrimination power) was 

computed by means of Table 51 in Garrett (24:366) giving normalized 

biserial coefficients of correlation as determined from proportions of cor

rect responses in the upper and lower 27 percent of both sample groups. 

This method of determining validity indices is one of the best among 

several methods, according to Garrett (24:365). 

The following table (Table 3) gives the values obtained for the 

indices of difficulty and discrimination of both the sample groups. For 

purposes of item selection and modification for the final version of the 

test, it was felt to be of more value to compute separate indices of diffi

culty and discrimination for the two sample groups. The results of the 

initial item analysis are found in Table 3 below. The upper values in 

each set of indices represent those obtained for the sample not classified 

as disadvantaged. The bottom values are those for the culturally dis

advantaged sample. 



TABLE 3 

INDICES OF DIFFICULTY AND DISCRIMINATION COMPUTED FOR 
THE TWO SAMPLE GROUPS IN THE INITIAL TESTING 

Item Item 
Number Difficulty Validity Number Difficulty Validity 

1.00 .00 .25 .72 
1 .84 .63 19 .17 .00 

1.00. .00 .57 .38 
2 .92 .50 20 .50 .00 

1.00 .00 .71 .33 
3 1.00 .00 21 .50 .34 

.63 .54 1.00 .00 
4 .92 -.50 22 .83 .00 

• 1.00. .00 .94 .43 
5 .67 .37 23 .67 .37 

.69 .77 1.00 .00 
6 .09 .50 24 .67 .79 

.94 .43 .68 .27 
7 .84 .63 25 .34 .37 

. .57 .38 .82 .20 
8 .67 .37 26 .92 -.50 

.25 .00 1.00 .00 
9 .75 -.21 27 .92 .50 

.68 .27 .88 .00 
10 .33 .00 28 .67 .37 

1.00 .00 .26 .32 
1-1 1.00 .00 29 .09 -.50 

1.00 .00 .19 .66 
12 1.00 .00 30 .09 -.50 

.19 .18 .13 .57 
13 .25 .21 . 31 .25 .21 

.68 .27 .32 .78 
14 .42 .51 32 .34 -.37 

.69 .77 .07 .-.45 
15 .34 .79 33 .17 -.63 

.63 .54 .13 .57 
16 .17 .63 34 .00 .00 

.26 .32 .57 .38 
17 .17 .00 35 .50 -.34 

.50 .00 .38 .27 
18 .42 .18 36 .59 -.18 
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Table 3—Continued 

Item Item 
Number Difficulty Validity Number Difficulty Validity 

.26 .32 .50 .50 
37 .59 .18 56 c 50 .34 

.44 .62 .57 .63 
38 .17 .63 57 .17 .63 

.44 -.12 .57 .63 
39 .25 .21 58 .42 .51 

.51 .25 .57 .63 
40 .25 -.21 59 .09 .50 

.44 .12 .51 .25 
41 .25 .21 60 .09 .50 

.82 .20 .13 -.57 
42 .09 .50 61 .17 -.63 

.69 .14 .25 .00 
43 .42 .51 62 .67 .37 

.82 .66 1.00 .00 
44 .59 .18 63 .67 .37 

.94 .43 .94 .43 
45 .17 .63 64 .50 .00 

.94 .43 .82 .20 
46 o 58 .51 65 .59 .18 

.76 .35 .38 .53 
47 .34 .37 66 .17 .63 

.88 .00 .00 .00 
48 .42 .18 67 .00 .00 

1.00 .00 .68 .27 
49 .84 • .63 68 .42 .51 

.69 .77 .38 .27 
50 .25 .72 69 .17 .63 

.82 -.20 .75 .72 
51 .42 .18 

70 .50 .00 
.50 .00 .38 .53 

52 .50 .00 71 o 25 .21 
.57 .38 .44 .39 

53 .67 .37 72 .25 ' .72 
.76 .33 .69 .44 

54 .33 .00 73 .67 .79 
.63 .00 • .52 .73 

55 .17 .63 74 .25 -.21 
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Table 3—Continued 

Item Item 
Number Difficulty Validity Number Difficulty Validity 

.44 .12 
75 .42 .18 

.26 .32 
76 .25 .72 

.38 .27 
77 .17 .00 

.82 .20 
78 .50 .34 

.69 • .14 
79 .50 .00 

.44 .12 
80 .25 .21 

.44 -.12 
81 .50 .00 

.38 .53 
82 .17 .63 

.38 .00 
83 .34 .37 

.19 .18 
84' .09 .50 

.88 .57 
85 .58 .51 

.32 -.15 
86 .33 .00 

.82 .20 
87 .75 .21 
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Test Revision 

On the basis of the indices of difficulty and discrimination and 

with consideration given to the suggestions of the classroom teachers 

involved in the initial testing, the Test of Time Sense and Chronology was 

revised. 

Due to the excessive length of time required to administer the 

preliminary version of the test, the number of items included in the final 

version was cut to 50. Items were selected to be included in the final 

version of the test on the basis of their difficulty and discriminations 

indices. Ebel ( 18:364) states that items of middle difficulty should be 

favored. Concerning item validity Ebel ( 18:364) states: 

Experience with a wide variety of classroom tests suggests that 
the indices of item discrimination for most of them can be evalu
ated on these terms: 

Index of Discrimination Item Evaluation 

It probably goes without saying that no special effort should be 
made to secure a spread of item discrimination indices. The higher 
the better. 

The standards of Ebel were used as a guide in eliminating and 

revising items „ 

. 40 and up 

.30 to .39 
Very good items 
Reasonably good but possibly 
subject to improvement 
Marginal items, usually 
needing and being subject to 
improvement 
Poor items, to be rejected or 
improved by revision 

20 to .29 

Below . 19 
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Administering and Scoring the Test of Time Sense and Chronology 

The Test of Time Sense and Chronology was administered during 

the last week of March and first week of April. The test was adminis

tered by the researcher with attention given to maintaining the same 

conditions for each testing situation. The same directions were given to 

all of the student groups involved. Items were displayed on a screen in 

front of the pupils and read to the pupils. Pupils indicated the alterna

tive of their choice on the answer sheet for each of the fifty items. The 

tests were scored on an IBM System 360 Model 20 Optical Scorer. Five 

separate raw scores were recorded for each pupil—one for the total raw 

score for the test, a subtest score for Knowledge, a subtest score for 

Skills and Abilities, and a subtest score for Comprehension and one for 

Application, which combined comprise the subtest score for Skills and 

Abilities. 

The breakdown of items according to the Taxonomy of Educational 

Objectives (6) for the final version of the test is given in Table 4. 

Test Scoring. The tests were scored by the IBM System 360 

Model 20 Optical Scorer. This provided information useful in item 

analysis and test reliability as well as the raw scores for individual 

pupils. 

Test Reliability. The reliability for the revised Test of Time 

Sense and Chronology was computed by the Kuder-Richardson Formula 
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TABLE 4 

CLASSIFICATION OF TEST ITEMS IN THE FINAL TEST 

Classification 
Number 

"Of 
Items 

Variable B -

Variable C -

1.00 Knowledge (Variable B) 
1.10 Knowledge of Specifics 

1.12 Knowledge of Specific Facts 

1.20 Knowledge of Ways and Means of 
Dealing with Specifics 

1.21 Knowledge of Conventions 
1.22 Knowledge of Trends and Se 

Sequences 
1.23 Knowledge of Classifications 

and Categories 

1.30 Knowledge of Universals and 
Abstractions 

1.31 Knowledge of Principles and 
Generalizations 

Total Items (Variable B) 

2.00 Comprehension (Variable D) 
2.10 Translation 
2.20 Interpretation 

Total Items (Variable D) 

3.00 Application (Variable E) 

Total Items (Variable E) 

Total Items (Variable C = D + E) 

Total number of test items (Variable A) 

I j 

2 

7 

6 i 

[^Variable A 
! Total Test 

— 

24 I 

5 
_8 

13 

II 

13 

26  

50 
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21 (41:116) for the two combined sample groups. The reliability 

coefficient for the revised test was . 81. 

Final Item Analysis 

The difficulty index of each item was found by averaging the 

difficulty index of each item for the upper 27 percent and lower 27 percent 

of students in each sample group as suggested by Garrett (24:367). The 

validity index of each item (discrimination power) was computed by 

means of Table 51 in Garrett (24:366) giving normalized biserial coeffi

cients of correlation as determined from proportions of correct responses 

in the upper and lower 27 percent of both sample groups. 

The following table (Table 5) gives the values obtained for the 

indices of difficulty and discrimination for each item for the two sample 

groups combined. 

Treatment of the Data 

Techniques of determining significant differences between means, 

correlation and significance of correlation coefficients, and differences 

between correlation coefficients were used as statistical tools in analy

zing the data accumulated in this study. 

Determining Significance of Differences between Means 

T tests were utilized to determine significant differences between 

mean scores for the total Test of Time Sense and Chronology as well as 
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TABLE 5 

INDICES OF DIFFICULTY AND DISCRIMINATION COMPUTED FOR 
THE COMBINED SAMPLE GROUPS IN THE FINAL TESTING 

Item Item 
Number Difficulty Validity Number Difficulty Validity 

1 .98 .00 26 .59 .50 
2 .94 .43 27 .38 .34 
3 .93 .43 28 .36 .20 
4 .50 .52 29 .70 .40 
5 .83 .44 30 .47 .44 
6 .68 .36 31 .45 .62 
7 .90 .48 32 .52 .42 
8 .87 .55 33 .34 .66 
9 .71 .38 34 .51 .29 

10 .78 .56 35 .38 .35 
11 .72 .45 36 .43 .25 
12 .61 .60 37 .39 i • o

 
to

 

13 .67 .55 38 .73 .30 
14 .64 .09 39 .41 .50 
15 .68 .61 40 .36 .48 
16 .61 .36 41 .56 .53 
17 .68 .64 42 .32 .25 
18 .62 .47 43 .46 .33 
19 .61 .65 44 .25 .56 
20 .68 .57 45 .43 .54 
21 .75 .53 46 .33 .22 
22 .53 .60 47 .29 • CO

 
23 .58 .57 48 .25 .20 
24 .56 .52 49 .29 

o
 

CO • 

25 .51 .35 50 .21 .12 



for the subtests, and mean scores on the verbal battery of the Lorge-

Thorndike Intelligence Test for the students in the two sample groups. 

The t test is described by Popham (50:140) as a statistical model 

designed to determine whether two groups, as represented by their means, 

are significantly different. The t test is computed by analyzing the data 

in such a way that the statistic t is generated. This statistic is subse

quently interpreted for statistical significance from a table of t values 

which indicates the probability that an observed mean difference or more 

extreme difference could be attributed to chance alone. If the t value is 

found to be greater than the table value for the appropriate degrees of 

freedom, the null hypothesis is rejected and the researcher may conclude 

that the two samples under investigation have not been drawn from the 

same population. The t test used in this study is appropriate for use 

when the n's of the two sample groups are not equal, homogeneity of 

variance may be assumed, and the two sample groups are independent. 

Correlation Techniques 

Coefficients of correlation were utilized to determine the rela

tionship between scores on the verbal battery of the Lorge-Thorndike 

Intelligence Test and scores on the total Test of Time Sense and Chrono

logy and its subtests for the two sample groups and for the two groups 

combined. The same correlational techniques were used to determine the 
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relationships between scores on the non-verbal battery of the Lorge-

Thorndike Intelligence Test and scores on the total Test of Time Sense 

and Chronology and its subtests available for the disadvantaged group 

only. 

According to Popham (50:65-66), in statistical analysis, correla

tion refers to "a quantifiable relationship between two variables." The 

most widely used measure of statistical correlation is the product-

moment correlation coefficient devised by Pearson. Through the use of 

this technique, the strength and direction of a relationship between vari

ables is described by the value of jr, which ranges from a perfect relation

ship of plus and minus one to a non-existent relationship of zero. 

The strength of the correlation coefficient is usually interpreted 

according to the nearness of _r to the perfect correlations as indicated by 

a value of + 1.00. The interpretation of the coefficients of correlation 

obtained in this study was based upon the following verbal description 

reported by Guilford (28:145): 

Less than .20 Slight; almost negligible relationship 
.20-.40 Low correlation; definite but small re- • 

lationship 
.40-.70 Moderate correlation; substantial 

relationship 
.70-.90 High correlation; marked relationship 
.90-1.00 . o . . Very high correlation; very dependable 

relationship 

Product-moment correlation coefficients were also used to set up 

correlation matrices to determine interrelationships between total test 
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scores and subtest scores for each of the sample groups as well as for 

the two groups combined. The interpretation of these correlation coeffi

cients was also based upon the verbal description of Guilford above. 

All correlation coefficients obtained in the study were tested for 

significance using Table VI. Values of the Correlation Coefficient for 

Various Levels of Significance in Edwards (19:426). 

Determining Significance of Differences between Correlation Coefficients 

The z-test for differences between correlation coefficients was 

applied to the pairs of coefficients in the two matrices in order to deter

mine significant differences in correlation coefficients for the two 

sample groups. This method is described by Edwards (19:248-251). The 

correlation coefficients obtained must be transformed into corresponding 

Fisher's z' values by means of a table. Table VII. Table of z' Values for 

£ in Edwards (19:427) was used for this purpose. The difference be

tween the two z' values is divided by the standard error of difference 

between the two independent variables which result is then interpreted 

in terms of the table of the standard normal curve. This procedure is 

shown in Edwards (19:251). In order to roject the null hypothesis that 

the two transformed correlation coefficients have been drawn from the 

same population, the z value thus obtained must be greater than 1.96 

if the probability level has been set at .05. 
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Summary 

In this chapter, the samples and the sources of data were 

described, the instruments and the methods of obtaining the data were 

presented, and the statistical techniques which were used in treating the 

data were indicated. 

The data thus obtained and analyzed are presented in the follow

ing chapter. 



_ .CHAPTER IV 

RESEARCH FINDINGS 

This chapter presents a description of analysis techniques applied 

to the data as well as the results of these techniques as related to the 

testing of the hypotheses. 

Analysis Techniques 

In this study, three statistical techniques were used in testing 

the hypotheses which had been advanced. In testing the first hypothesis, 
*• 

the t-test was used to determine significance of differences between 

means of the two sample groups on the total Test of Time Sense and 

Chronology as well as the subtests. The subtests consisted of the 

following categories: (1) Knowledge; (2) Skills and Abilities; (3) Com

prehension and (4) Application. It is to be noted that the Comprehension 

and Application sub-scores are actually the components of the Skills and 

Abilities sub-scores and do not represent independent subtests. Bloom's 

Taxonomy of Educational Objectives (6) was used to formulate the 

objectives of the test and to develop the test items which could measure 

these objectives. Test objectives and test items were classified for the 

initial testing according to the taxonomy into the categories of Knowledge, 

Skills and Abilities, Application and Analysis. 
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The 50-items selected for inclusion in the final version of the 

test we reclassified according to the taxonomy. There were 24 items 

classified in the Knowledge category and 26 in the Skills and Abilities 

category. The Skills and Abilities category was further subdivided ac

cording to Bloom's taxonomy into the categories of Comprehension and 

Application. In the final version of the test, there were no items in the 

Analysis category. 

A t-test was again used to test the significance of difference 

between means on the verbal battery of the Lorge-Thorndike Intelligence 

Test for the two sample groups as related to testing the second hypo

thesis. 

Product-moment coefficients of correlation were computed for all 

possible combinations of variables for each of the two sample groups and 

for the two sample groups combined. "Correlational techniques provide 

the statistician with a procedure for quantifying the nature of relationships 

between two or more variables," according to Popham (50:85). Product-

moment correlation coefficients provide an indication of the relationship 

between two variables. 

A comparison of correlation cocfficcnts of the verbal IQ scorcs 

and total time test scores and subscores between the two sample groups 

was made in testing the third hypothesis. No statistical analysis was 

used in testing this hypothesis. Rather the verbal description of Guilford 

(28:145) was used in testing the hypothesis. In testing the fourth 
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hypothesis, correlation coefficients of nonverbal IQ scores and total 

time test scores and subscores were compared with correlations of co

efficients of verbal IQ scores and total time test scores and subscores 

for the culturally disadvantaged group. The verbal description of 

Guilford (28:145) was again used to make interpretations of the findings. 

To test the fifth hypothesis, Table VI, Values of the Correlation 

Coefficient for Various Levels of Significance in Edwards ( 19:426) was 

used to determine significance of correlation coefficients in the corre

lation matrices for each of the two sample groups and for the two sample 

groups combined. 

The final step in the analysis procedure was to determine the 

significance of differences between correlation coefficients in each of 

intercorrelation matrices for the individual sample groups. The z-test 

was used to test these differences relating to the sixth hypothesis. 

Description of the Findings 

The first hypothesis advanced in this study was: "The total mean 

score and the mean subscores on the Test of Time Sense and Chronology, 

a test developed for this study, for children who are culturally disadvan

taged will differ significantly from the total mean score and subscores of 

children who are not classified as culturally disadvantaged." The null 

hypothesis of no significant differences between means was tested. The 
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first step in testing this hypothesis was to. compute the means and 

standard deviations of scores for each of the sample groups on the total 

Test of Time Sense and Chronology and the subtests as well. Table 6 

presents this information. The means and standard deviations for the two 

sample groups combined are also included in the table for the convenience 

of the reader, although these data are not involved in testing this hypo

thesis. Examination of this table shows that the mean of the non-

disadvantaged group on the total Test of Time Sense and Chronology, 

variable A, consisting of 50 items, was 31.27 with a standard deviation 

of 7.28. The mean of culturally disadvantaged group on the total test 

was 23.86 with a standard deviation of 5.99. The mean performance of 

the non-disadvantaged group on the subtests was found to be 16.39 with 

a standard deviation of 3.39 on subtest B consisting of 24 items, 14.96 

with a standard deviation of 4.35 on subtest C consisting of 26 items, 

8.39 with a standard deviation of 2.43 on subtest D consisting of 13 

items, and 6.57 with a standard deviation of 2.79 on subtest E consist

ing of 13 items. 

The mean performance of the culturally disadvantaged group on 

subtest B was found to be 13.19 with a standard deviation of 3.28, on 

subtest C, 10.72 with a standard deviation of 3.23, on subtest D, 6.07 

with a standard deviation of 2.18 and on subtest E, 4.65 with a standard 

deviation of 2.00. 



TABLE 6 

MEANS AND STANDARD DEVIATIONS OF THE SAMPLES ON THE TEST 
OF TIME SENSE AND CHRONOLOGY 

Variable C Variable D 
Variable A Variable B Skills and Compre Variable E 
Total Test Knowledge Abilities hension Application 
50 Items 24 Items 26 Items 13 Items 13 Items 

Group Mean S. D.* Mean S.D. Mean S.D. Mean S.D. Mean S.D. 

Non-disadvantaged 31.27 7 o 28 16.39 3.39 14.96 4.35 8.39 2.43 6.57 2.79 
(n = 218) 

Disadvantaged 23.86 5. 99 13.19 3.28 10.72 3.23 6.07 2.18 4.65 2.00 
(n = 177) , 

Combined 27.95 7. 68 14.96 3.70 13.06 4.43 7.35 2.60 5.71 2.64 

*S.D. = Standard Deviation 
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The mean performance of the two sample groups combined on 

subtest B was found to be 14.96 with a standard deviation of 3.70, on 

subtest C, 13.06 with a standard deviation of 4.43, on subtest D, 7.35 

with a standard deviation of 2.60, and on subtest E, 571 with a standard 

deviation of 2.64. 

In order to determine if significant differences did indeed exist 

between the means of total time test scores and subscores for the two 

sample groups, it was necessary to compute t values for each pair of 

means. The t values thus derived can be seen in Table 7. In order to 

reject the null hypothesis of no significant difference between means at 

the .05 level, with d.f. 393, it was necessary to obtain a t value of 

1.967. The t value for differences between means of the two sample 

groups on the total time test was found to be 10.90. This value is signi

ficant beyond the .05 level. The t values for differences between means 

on the subtests were found to be 8.72 for subtest B, 10.87 for subtest C, 

3.16 for subtest D, and 2.46 for subtest E. Likewise, these values are 

all greater than the criterion t value of 1.967 and therefore are signifi

cant beyond the .05 level. It can be noted that the criterion value for 

the .005 level with the appropriate degrees of freedom is 2.587. There

fore, all the t values except that for subtest E are significant at the .005 

level. With this degree of significance obtained, the null hypothesis was 

rejected and the hypothesis as advanced in the study was accepted. It 



TABLE 7 

T VALUES FOR DIFFERENCES BETWEEN SAMPLE MEANS 

Total Test 
A 

Subtest 
B 

Subtest 
C 

Subtest 
D 

Subtest 
E 

Group Mean 
t 
value 

t 
Mean value 

t 
Mean value Mean 

t 
value 

t 
Mean value 

Non-disadvantaged 31.27 16.39 14.96 8.39 6.57 

10.90 8.72 10.87 3.16 2.46 

Disadvantaged 23.86 13.19 10.72 6.07 4.65 

Criterion: t value is 1.967 with d.f. 393 



107 

was concluded that the differences between means of the two sample 

groups on the total time test and subtests were highly significant. 

The second hypothesis advanced in this study was: "The mean 

verbal IQ scores on the Lorge-Thorndike Intelligence Test will be signifi

cantly different for each group." The null hypothesis of no significant 

differences between means was tested. In order to test this hypothesis, 

a t test was again used to determine significance of differences between 

means of raw IQ scores on the verbal battery of the Lorge-Thorndike 

Intelligence Test. Table 8 displays the results of this procedure. The 

mean raw score for the non-disadvantaged group was found to be 53.32 

with a standard deviation of 14.15. The mean raw score for the disad

vantaged group was found to be 35.29 with a standard deviation of 13.28. 

Due to the fact that IQ scores were not available for all pupils in the two. 

samples, the t table was entered with 283 degrees of freedom. The t 

value found necessary to reject the null hypothesis of no significant 

difference between the sample means was 1.969 at the .05 level of signi

ficance. A t value of 10.66 was found for the difference between the 

two sample means. This value is considerably higher than the criterion 

value needed for significance. The null hypothesis was rejected and the 

hypothesis as advanced in the study was accepted. Therefore, it was 

concluded that highly significant differences between means for the two 

sample groups on the verbal battery of the Lorge-Thorndike Intelligence 

Test did truly exist. 
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TABLE 8 

TABLE OF DIFFERENCES BETWEEN RAW SCORE IQ MEANS FOR 
THE TWO SAMPLE GROUPS 

Group Number of 
Cases Mean 10 S.D.* t value 

Non-disadvantaged 125 53.32 14.15 

1 0 . 8 6  

Disadvantaged 160 35.29 13.28 

*S.D. = Standard Deviation 

The remaining hypotheses involved correlation of all variables in 

the study. Therefore correlation matrices were set up for each of the two 

sample groups and for the two sample groups combined. Table 9 displays 

the correlation matrix for all variables pertaining to the non-disadvantaged 

sample. Table 10 displays the correlation matrix for all variables pertain

ing to the culturally disadvantaged. In Table 11 can be found the corre

lations of all variables for the two combined sample groups. All correla

tions reported were computed by means of the Pearson product-moment 

formula suitable for use with raw scores. 

The third hypothesis advanced for this study was: "The verbal IQ 

scores for the non-disadvantaged sample will relate significantly more 

highly to the total test scores and subtest scores on the Test of Time 
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TABLE 9 

CORRELATION MATRIX FOR ALL VARIABLES PERTAINING 
TO THE NON-DISADVANTAGED SAMPLE 

Variable A B C D E X 

A. Total Time Test .89 .97 .75 .80 .48 

B. Knowledge Subtest • CO
 

CD
 

.71 .56 •
 

Cn
 

CO
 

.47 

C. Skills and Abilities 
Subtest .97 .71 .78 .92 .21 

D. Comprehension 
Subtest .75 .56 .78 .37 

CO CO • 

E. Application Subtest .80 .58 .92 .37 .57 

X. Verbal IQ .48 .47 

o 

.21 

CO CO • .57 
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TABLE 10 

CORRELATION MATRIX FOR ALL VARIABLES PERTAINING 
TO THE CULTURALLY DISADVANTAGED SAMPLE * 

Variable A B C D E X Y 

A. Total Time Test .89 .74 .71 .60 .37 -.09 

B. Knowledge Subtest .89 = 54 .59 .36 .36 .11 

C. Skills and Abilities 
Subtest .74 • cn

 

.78 .73 .34 .16** 

D. Comprehensive 
Subtest .71 .59 • CO

 

.11 .28 .11 

E. Application Subtest .60 

CO CO • . 73  . 11 .25  . 17** 

X. Verbal IQ .37 .36  .34  .28  .25  .53  

Y. Non-verbal IQ - .09  .11 .16** .12** .53  

Coefficients underlined are not statistically significant 
**Barely significant 
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TABLE 11 

CORRELATION MATRIX FOR ALL VARIABLES PERTAINING 
TO THE COMBINED SAMPLES 

Variable A B D X 

A. Total Time Test 

B. Knowledge Subtest 

C. Skills and Abilities 
Subtest 

D. Comprehension Subtest 

E. Application Subtest 

X. Verbal IQ 

.89 

,89 

,91 

,79 

,76 

58 

.70 

. 6 6  

.55 

.54 

.91 .79 

.70 .66 

.82 

. 8 2  

.87 .38 

.45 .48 

.76 .58 

.55 .54 

.87 .45 

.38 .48 

.54 

.54 
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Sense and Chronology than the verbal IQ scores for the culturally 

disadvantaged." The analysis of data for this hypothesis was based 

upon a comparison of the size of the correlation coefficients of verbal 

IQ scores and total time test scores and subscores for the two samples. 

Table 12 presents the data related to this hypothesis. No consistent 

pattern was found concerning the strength of the relationships between the 

variables within each of the sample groups. However, with the excep

tion of the correlation of verbal IQ with subtest C, Skills and Abilities, 

the correlation coefficients of verbal IQ and the total time test and re

maining subtests was higher for the non-disadvantaged group than for the 

disadvantaged group. The correlation of verbal IQ with subtest E, Appli

cation, was particularly notable in this regard. It was concluded with 

the regard to the third hypothesis that the correlation coefficients of 

verbal IQ scores and total time test scores and subscores were higher 

for the non-disadvantaged group with the exception of the correlation of 

verbal IQ with subtest C, Skills and Abilities. The hypothesis was 

tentatively accepted with one exception noted, pending further study. 

The fourth hypothesis was stated as follows "The non-verbal 

IQ scores on the Lorge-Thorndike Intelligence Test for the culturally dis

advantaged group will relate significantly more highly to the total and 

subtest scores on the time test than will the verbal IQ scores for the 

same students." 
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TABLE 12 

THE RELATIONSHIP OF VERBAL IQ SCORES AND TIME TEST SCORES 
AND SUBSCORES FOR THE TWO SAMPLES 

Group r r, r r, r 
ax bx cx dx ex 

Non-disadvantaged .48 .47 .21 .33 .57 

Disadvantaged .37 .36 .34 .28 .25 
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Table 13 displays the correlation coefficients of verbal IQ scores 

and total time test scores and subscores and of non-verbal IQ scores and 

total time test scores and subscores for the culturally disadvantaged 

students only. The non-verbal battery of the Lorqe-Thorndike Intelligence 

Test is not administered to all students in the school district in which 

this research took place. Therefore, such scores were available only for 

students in the P.L. 89-10 schools included in the study. 

In testing this hypothesis, Guilford's verbal description was'used 

to assess the strength of the relationship of the non-verbal IQ scores and 

total time test scores and subscores and verbal IQ scores and the same 

time test scores. It was expected that correlation coefficients of non

verbal IQ with time test scores would be higher than the correlation 

coefficients of verbal IQ scores and the same time test scores for the 

disadvantaged students due to the elimination of the reading factor in the 

non-verbal battery. However, an examination of Table 13 shows that 

this hypothesis is not supported by the data and so the hypothesis was 

rejected. Further, the opposite was found to be true. The correlation 

coefficients for verbal IQ scores and time test scores were consistently 

higher than the correlation coefficients of non-verbal IQ scores and time 

test scores for the disadvantaged sample. It is to be noted that a nega

tive correlation coefficient of -.09 was obtained for the correlation of 

non-verbal IQ scores and scores on the total time test. 
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TABLE 13 

THE RELATIONSHIP OF IQ SCORES AND TOTAL TIME TEST SCORES 
FOR THE DISADVANTAGED SAMPLE 

Variables^ Verbal IQ (X) Non-verbal IQ (Y) 

A rax •
 

co
 

"̂0
 

ray 

i •
 

o
 

cd
 

B rbx = .36 rby = .11 

C rcx = .34 rcy ~ o 16 

D rdx ~ .28 rdy = .11 

E rex ~ .25 rey = •17 

G 
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The fifth hypothesis stated: "The intercorrelations of the time 

test subscores within each group and for the two groups combined will 

not be significant." If the subtests were actually testing separate abili

ties, it was assumed that the correlations between subtest scores would 

not be significant but that the subtest scores would correlate highly with 

the total test score for the sample. The significance of correlation co

efficients in each of the correlation matrices was tested by means of 

Table VI. Values of the Correlation Coefficient for Various Levels of 

Significance as found in Edwards ( 19:426). With n-2 degrees of freedom 

or 123 degrees of freedom for the non-disadvantaged group, the criterion 

value for correlation coefficients by which to test correlation coefficients 

for significance was found to be .174 at the .05 level of significance. 

All of the correlation coefficients for the non-disadvantaged group as 

displayed in Table 9 were found to exceed the criterion of . 174 for the 

.05 significance level. For the culturally disadvantaged sample with 

158 degrees of freedom the criterion value found in the significance table 

was found to be .156 at the .05 level of significance. An examination 

of Table 10 indicates that certain of the correlation coefficients are not 

statistically significant at the .05 level as indicated "by a line drawn 

beneath all correlation coefficients below the criterion value of .156 for 

this sample. With 283 degrees of freedom for the combined samples, a 

criterion value for significance of correlation coefficients was found to be 
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.118. An examination ox Table 11 indicates that all correlation 

coefficients exceed the criterion value and are therefore significant at 

the .05 level. Concerning the testing of the fifth hypothesis, the data 

do not support this hypothesis. Within the non-disadvantaged group and 

the combined sample groups, all intercorrelations of time test subscores 

were found to be significant. Within the culturally disadvantaged sample, 

all of the intercorrelations except one were likewise found to be signifi

cant. The only intercorrelation found not to be significant was the corre

lation of subscore D, Comprehension and subscore E, Application. This 

finding was not consistent with the findings within the non-

disadvantaged sample and the two sample groups combined. A correlation 

coefficient of .37 was obtained for the same two subscores within the non-

disadvantaged sample and .38 for the two samples combined. However, 

as all other intercorrelations were found to be significant, it was con

cluded that the data did not support the hypothesis of no significance of 

intercorrelations of subtests and thus the hypothesis was rejected. 

Therefore, it could not be concluded on the basis of this data that the 

subtests of the Test of Time Sense and Chronology were actually testing 

separate abilities as the classification of items according to Bloom's 

Taxonomy (6) would seem to indicate. 

The sixth and last hypothesis advanced in this study was: "The 

intercorrelations among all variables within the non-disadvantaged group 
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will not differ significantly from like intercorrelations within the 

culturally disadvantaged group." In order to test this hypothesis, it was 

necessary to test each of the pairs .of correlation coefficients of the two 

samples for significance. This is done by converting the correlation co

efficients to a different variable, Fisher's z' by means of the use of a 

table of z' values for correlation coefficients. The differences between 

the correct z' values for the r's are then determined and divided by an 

error term to produce a z value which may then be compared with the z 

value in the table of the normal curve for significance at the predeter

mined alpha (significance) level. At the .05 level of significance, a 

z value of 1.96 or greater is needed for significance. 

Table 14 displays the results of testing each of the pairs of 

correlation coefficients of variables for the two sample groups for signi

ficance. An examination of this table indicates that the data are incon

clusive and the sixth hypothesis can neither be rejected nor supported 

on the basis of the data obtained. Of the 15 pairs of correlation coeffi

cients, the differences between 8 of them were not found to be statistic

ally significant. However, differences between 7 of the pairs were found 

to be significant uL Llxo .1)5 lovol. Therefore, in Lolling the uixLh hypo

thesis of no significant differences between correlation coefficients of 

variables for the two samples, the results were inconclusive and the 

hypothesis could neither be accepted nor rejected. Table 15 indicates 
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TABLE 14 

SIGNIFICANCE OF DIFFERENCES BETWEEN CORRELATIONS 
COEFFICIENTS FOR THE TWO SAMPLES 

Correlation 
Coefficient 

z Value 
Obtained Interpretation* of Significance 

rab 0.00 n.s.** p > .05*** 

rac 8.68 significant p - ~ . 0 5 

rad 0.73 n.s. p > .05 

rae 3.09 significant p <.05 

r 
ax 

4.05 significant p <.05 

rbc 2.15 significant p -=.05 

rbd 0.65 n.s. p >.05 

rbe 2.165 significant p <.05 

rbx 
1.01 n.s. p >.05 

rcd 0.00 n.s. p ->.05 

rce 6.87 significant p <.05 

rcx 1.073 n.s. p >.05 

rde 0.76 n.s. p >.05 

rdx 0.55 n.s. p >.05 

rex 2.99 significant p - .05 

*(In order for a z value to be significant at the .05 level, a value of 
1.96 would have to have been obtained.) 

**n. s. = not significant 
***p = probability. 
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TABLE 15 

A MATRIX INDICATING SIGNIFICANCE OF DIFFERENCES BETWEEN 
CORRELATION COEFFICIENTS FOR THE SAMPLES 

Variable A B C D E X 

A. Total Time Test — *x X X 

B. Knowledge Subtest — X X 

C. Skills and Abilities 
Subtest X X — X 

D. Comprehension 
Subtest — 

E. Application Subtest X X X — X 

X. Verbal IQ X X — 

*x indicates that significance was obtained. 
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in matrix form where significant differences between correlation 

coefficients were found. 

Secondary Findings 

Although not directly related to the testing of the hypotheses 

advanced for this study, it is interesting to note that the correlation of 

verbal and non-verbal IQ scores for the culturally disadvantaged sample, 

as computed by the Pearson product-moment formula, was found to be 

.53. Using Guilford's (28:145) verbal description of correlation coeffi

cients, the strength of the relationship between these two variables can 

be described roughly as a substantial relationship. By squaring this 

correlation coefficient, the coefficient of determination can be obtained 

as indicated by Edwards (19:110). The coefficient of determination repre

sents the proportion of the variance in the first variable that can be 

explained by the presence of the second variable. Squaring .53, a value 

of .2809 is obtained. This then may be interpreted as a percentage. 

Thus 28 percent of the variance of variable X (verbal IQ) may be ex

plained by the presence of the other variable Y (non-verbal IQ). 

In light of these findings, one might expect a stronger relation

ship to have been obtained between non-verbal IQ scores and time test 

scores since definite but small relationships were found between the 

verbal IQ scores and the time test scores for the disadvantaged sample. 
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This was not the case, however. It was even noted previously that 

non-verbal IQ scores and the time test scores for the disadvantaged group 

correlated negatively with the total time test scores. The low negative 

correlation of -.09 for non-verbal IQ was obtained. The other correla

tions of non-verbal scores with subtest scores on the time test were 

either not significant or barely significant at the . 0 5 level. 

Summary of Findings 

In testing the first hypothesis of significance of differences be

tween means on the total test and subtests of the Test of Time Sense and 

Chronology, significant differences were indeed found between the means 

of the two samples and the null hypothesis was rejected. A t test was 

used to determine differences and all differences were found to be signi

ficant beyond the .05 level previously established. Therefore, the first 

hypothesis stating that "the total mean score and the mean sub scores on 

the Test of Time Sense and Chronology, a test developed for this study, 

for children who are culturally disadvantaged will differ significantly 

from the total mean score and mean sub score of children who are not 

classified as culturally disadvantaged" was accepted. 

The second hypothesis concerned the significance of difference 

between mean IQ scores of the two sample groups on the verb^u battery 

of the Lorge-Thorndike Intelligence Test. A t test was again applied to 
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the data in testing the null hypothesis of no significant difference 

between means of the two groups and this hypothesis was rejected. It 

was concluded that the difference between these means was also signifi

cant beyond the .05 level. Therefore, the second hypothesis stating that 

"the mean verbal IQ scores on the Lorqe-Thorndike Intelligence Test will 

be significantly different for each group" was accepted. 

The third hypothesis dealt with the strength of the relationship of 

verbal IQ scores and time test scores for the two samples. It was con

cluded that higher correlation coefficients were obtained in the non-

disadvantaged group in correlating verbal IQ scores and time test scores 

than in the culturally disadvantaged group. One exception to this pattern 

was noted - that of the correlation of verbal IQ with subtest C, Skills 

and Abilities. This hypothesis stating that "the verbal IQ scores for the 

non-disadvantaged sample will relate significantly more highly to the 

total test scores and subtest scores on the Test of Time Sense and Chro

nology than the verbal IQ scores for the culturally disadvantaged" was 

tentatively accepted, with one exception noted. 

In testing the fourth hypothesis of higher correlation coefficients 

for non-verbal IQ scores and time test scores than for verbal IQ scores 

and time test scores within the disadvantaged sample, it was concluded 

that the data did not support the hypothesis. Further, it was noted that 

the opposite appeared to be the case. Consistently higher correlation 
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coefficients were found when verbal IQ scores were correlated with time 

test scores than when non-verbal scores were correlated with the same 

variables. Therefore, the fourth hypothesis stating that "the non-verbal 

IQ scores on the Lorcre-Thorndike Intelligence Test for the culturally dis

advantaged group will relate significantly more highly to the total and 

subtest scores on the time test than will verbal IQ scores for the same 

students" was rejected. 

The fifth hypothesis concerned the significance of intercorrelations 

of subtest scores on the time test within each sample group and for the 

two samples combined. A table was used to determine significance and it 

was found that within the non-disadvantaged sample and the two samples 

combined, all intercorrelations of time test scores were found to be signi

ficant. Within the disadvantaged sample, all of the intercorrelations 

except one were found to be significant. The only correlation not found 

to be significant within this sample was the correlation of subscore D, 

Comprehension, with subscore E, Application. Thus the fifth hypothesis 

which stated that "the intercorrelations of time test subscores within 

each group and for the two groups combined will not be significant" was 

rejected. 

The sixth and last hypothesis advanced for this study pertained 

to determining if the intercorrelations among all variables within the 

non-disadvantaged sample differed significantly from like 
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intercorrelations within the disadvantaged sample. In testing this 

hypothesis, all correlation coefficients were converted to Fisher's z's. 

Z values were obtained for the differences between the pairs of Fisher's 

z's and significance was determined by comparison with a criterion 

value obtained from the table of the normal curve. The results of this 

statistical treatment were found to be highly inconclusive as about half 

of the values obtained were found to be statistically insignificant where

as the other values obtained were determined to be significant. There

fore, the sixth hypothesis stating that "the intercorrelations among all 

variables within the non-disadvantaged group will not differ significantly 

from like intercorrelations within the culturally disadvantaged group" 

could neither be accepted or rejected on the basis of the limited data in 

the study. 

Although not directly related to the testing of the hypotheses 

advanced for this study, it was noted that the correlation of verbal and 

non-verbal IQ scores for the culturally disadvantaged sample was .53, 

roughly a substantial relationship. The coefficient of determination for 

the two variables was computed by squaring the correlation coefficient. 

This value was found to be .2809. Thus 28 percent of the variance of 

variable X (verbal IQ) may be explained by the presence of the other 

variable Y (non-verbal IQ). In the light of this finding it was noted that 

a stronger relationship might have been expected to have been obtained 
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between non-verbal IQ scores and time test scores since definite 

although small relationships were found between verbal IQ scores and 

time test scores within the disadvantaged sample. 

Summary 

This chapter presented a description of analysis techniques which 

were applied to the data, a detailed description of all findings pertinent 

to each of the six hypotheses advanced for this study, a discussion of 

secondary findings and finally, a brief summary of the findings. 



CHAPTER V 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

This final chapter begins with a summary of the investigation and 

findings, followed by a section in which conclusions based upon the study 

have been formulated, and terminates with educational implications of the 

study and recommendations for further research. 

Summary 

Statement of the Problem 

The problem of this study was to determine if the sense of time 

and chronology of culturally disadvantaged children in the sixth-grade 

differs significantly from that of children not classified as culturally dis

advantaged as indicated by performance on the testing instrument designed 

for this purpose. 

Subjects 

The sample was drawn from an elementary school district in 

Tucson, Arizona. There wore 395 sixth-grade pupils enrolled in five 

elementary schools in the district involved in the study. Three of the 

five schools were designated as P.L. 89-10 schools. 

127 
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Methods of Gathering Data 

The instruments used to measure abstract intelligence were the 

verbal and non-verbal batteries of the Lorge-Thorndike Intelligence Tests, 

Level 3, Form A. A Test of Time Sense and Chronology was developed 

specifically for this study by the investigator. The intelligence batteries 

had been administered previously by classroom teachers. The Test of 

Time Sense and Chronology was administered by the investigator. Scoring 

was done by the IBM System 360 Model 20 Optical Mark Scoring Reader. 

Methods of Statistical Treatment of Data 

Techniques of determining significant differences between means, 

correlation and significance of correlation coefficients, and differences 

between correlation coefficients were used as statistical tools in analyzing 

the data accumulated in this study. 

T tests were used to determine significant differences between 

means of all variables included in the study. Pearson product-moment 

correlation coefficients were calculated for all possible combinations of 

the variables. Guilford's (28:145) verbal description was used to assess 

the strength of the relationships between variables. Correlation coeffici

ents were tested for significance by means of a table of significant values. 

The z-test for differences between correlation coefficients was applied to 

all pairs of coefficients in the matrices for the two samples in the study. 
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Summary of Findings 

The findings presented in this section of Chapter V relate to the 

hypotheses stated in the first chapter and summarized in Chapter IV. 

Each hypothesis is stated and followed by a brief summary of the findings 

related to it. 

Hypothesis Number One. "The total mean score and mean sub-

' scores on the Test of Time Sense and Chronology, a test developed for 

this study, for children who are culturally disadvantaged will differ 

significantly from the total mean score and subscores of children who are 

not classified as culturally disadvantaged." Means were computed for 

these variables and the data were analyzed by means of a t test in order 

to determine if significant differences did exist between these means. 

The differences between all means were found to be statistically signifi

cant beyond the .05 level. This hypothesis was accepted. 

Hypothesis Number Two. "The mean verbal IQ scores on the Lorge-

Thorndike Intelligence Test will be significantly different for the two 

student groups." A t test was again used in testing this hypothesis and 

once more the difference was found to be significant beyond the .05 level. 

Therefore, this hypothesis was also accepted. 

Hypothesis Number Three. "The verbal IQ scores for the nbn-

disadvantaged group will relate significantly more highly to the total test 

scores and subscores than the verbal IQ scores for the culturally 
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disadvantaged." This hypothesis dealt with the relative strength of the 

relationship of verbal IQ scores and time test scores for the two samples. 

The correlation coefficients of verbal IQ scores and total time test scores 

and subscores was found to be higher for the non-disadvantaged group 

with one exception. This concerned the correlation of verbal IQ with 

variable C, the Skills and Abilities Subtest. The correlation of verbal 

IQ with variable C was higher for the disadvantaged group. Thus the 

hypothesis was accepted with one exception noted. 

Hypothesis Number Four. "The non-verbal IQ scores on the 

Lorge-Thorndike Intelligence Test for the culturally di sadvantaged group 

will relate significantly more highly to the total and subtest scores on 

the time test, than will the verbal IQ scores for the same students." In 

testing this hypothesis, Guilford's (28:145) verbal description was used 

to assess the strength of the relationships involved. This hypothesis 

was not supported by the data, and'therefore rejected. It was found that 

the correlation coefficients for verbal IQ scores and time test scores 

were consistently higher than the correlation coefficients of non-verbal 

IQ scores and time test scores for the disadvantaged sanTple. 

Hypothesis Number Five. "The intercorrelations of time test sub-

scores within each group and for the two groups combined will not be 

significant." The significance of each of the correlation coefficients was 

tested and it was found that within the non-disadvantaged group and the 
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two sample groups combined, all intercorrelations of time test subscores 

were significant. Within the disadvantaged sample, all of the inter

correlations except one were also found to be significant. Therefore, the 

data did not support this hypothesis and the hypothesis was rejected. 

Hypothesis Number Six. "The intercorrelations among all vari

ables within the non-disadvantaged group will not differ significantly 

from like intercorrelations within the culturally disadvantaged group." 

In order to test this hypothesis, it was necessary to test each of the pairs 

of correlation coefficients of the two samples for significance. When the 

data had been treated, it was found that the results were inconclusive 

related to interpreting the hypothesis and it could neither be accepted 

nor rejected. About half of the differences between correlation coeffici

ents were found to be statistically insignificant, whereas the other 

differences were significant. 

Secondary Findings. It was noted that verbal IQ scores and non

verbal IQ scores within the disadvantaged sample were found to produce 

correlation coefficient of .53, roughly a substantial relationship. The 

coefficient of determination for the two variables was found to be .2809. 

Therefore, 28 percent of the variance of variable X (verbal IQ) may be 

explained by the presence of the other variable Y (non-verbal IQ). 
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Conclusions 

The following conclusions were formulated relative to the 

hypotheses advanced in the study. However, until more evidence is 

obtained, the conclusions reported in this study should be treated with 

care. This is a pilot study involving a limited number of cases in each 

of the samples, using a non-standardized test, in one school district, 

based upon one person's interpretation of time concepts as taught in the 

elementary school. The conclusions pertinent to each of the hypotheses 

follow. 

Concerning the first hypothesis, the extreme significance of 

differences between means of the two samples on the total time test and 

subtests developed for this study seems to indicate that it cannot be as

sumed that all sixth-graders have the same grasp of time concepts. Al

though each of the sample groups displayed a wide range of scores on the 

time test, the performance of the culturally disadvantaged sample was 

markedly poorer. Yet all children were exposed to the same social studies 

curriculum which in the sixth-grade seems to require a mature sense of 

chronology in order to understand world history from ancient to modem 

times. It has been previously established in this study that a mature 

sense of time and chronology is a worthy goal of social studies instruc

tion. Therefore, emphasis might well be placed upon the skills involved 

in gaining a mature sense of time through the elementary school grades 
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so that by the time children reach the sixth-grade, no really significant 

differences will be found between social groups with regard to grasp of 

these concepts other than the usual differences in achievement between 

individuals. The'use of audio-visual aids, programmed materials and 

experimental programs may bring about greater achievement with regard to 

time concepts for all children and narrow the gap between social groups 

in the grasp of these concepts which are so basic to further learning in 

social studies in the junior and senior high school. 

The results of testing the second hypothesis indicated a significant 

difference between means of the two samples on the verbal battery of the 

Lorge-Thorndike Intelligence Test. According to the literature, this is 

what would be expected. As Crow et al. (13:65) state: 

Modern psychology findings and interpretations would seem to 
leave no further room for argument that test scores must be inter
preted in the light of the general social and cultural milieu of a 
child and the specific educational opportunities to which he has 
been exposed. It is generally known that children from deprived 
educational backgrounds will score lower on available standar
dized tests. 

These authors ( 13:64-68) are strong in their conviction that great 

care must be taken in the interpretation of IQ scores derived from tests 

which have been standardized on individual backgrounds that are too 

different to be of value. 

Therefore, it cannot be assumed that the differences between the 

performance of the two sample groups on the verbal battery of the Lorcre-
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Thorndike Intelligence Test actually represent extreme differences in the 

abstract intelligence of the two groups. 

The conclusion related to this hypothesis is that the data appear 

to support the literature concerning the less adequate performance of 

culturally disadvantaged students on group standardized tests of intelli

gence. Due to the highly cultural bias of such instruments and the as

sumption of adequate verbal facility, which is not always met, culturally 

disadvantaged students tend to perform less well than other students of 

similar age and grade placement. The need for adequate instruments to 

measure the intelligence of all students regardless of background and 

social class becomes ever more apparent. 

The third hypothesis concerned the differences in the correlation 

coefficients obtained when verbal IQ scores were correlated with the total 

time test and subtest scores for the two samples of students. The corre

lation coefficients were found to be higher for the non-disadvantaged 

group with one exception noted. Thus a stronger relationship was gener

ally found between performance on the intelligence instrument and per

formance on the time test and subtests for the non-disadvantaged group 

than for the other sample group. 

It was concluded that verbal IQ scores are a more adequate indi

cation of rate of learning for children who are not educationally handi

capped. It has been shown previously in this study that concepts of 
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time are highly complex and abstract. Therefore, intelligence must be 

related to ability to grasp time concepts in some degree. Due to prob

lems of construct validity in using group IQ tests with culturally dis

advantaged students, it is impossible at this time with instruments that 

were available for this study to ascertain the relationship of intelligence 

to performance on the time test for all students in the two samples. 

In testing the fourth hypothesis, it was found that the non-verbal 

IQ scores did not relate significantly more highly to total time test scores 

and subscores than verbal IQ scores within the disadvantaged group only. 

Several explanations are possible for this phenomenon. Ii may well be 

that the Test of Time Sense and Chronology, being a verbal test, involves 

more of the same abilities included in the verbal IQ battery than the non

verbal battery despite the fact that both are purported to measure abstract 

intelligence. The correlation coefficient of the verbal and non-verbal 

batteries of the IQ test for level 3, grade six as reported in the technical 

manual, was found to be .66 for 317 cases. This is a moderate corre

lation only. It is possible that the measure of abstract intelligence as 

expressed in verbal symbols is a more valid indicator of ability to grasp 

time concepts due to the verbal nature of these concepts. However, 

this conclusion is only tentative as the stronger relationships found 

between verbal IQ scores and time test scores may be due to the highly 

verbal nature of the time test. 
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Although the Test of Time Sense and Chronology was purposely 

constructed to eliminate the reading element on the part of students, it 

still remains a highly verbal instrument. Abstract intelligence, as 

measured by pictorial, diagrammatic, and numerical symbols in the non

verbal battery, may well involve skills more foreign to the grasp of time 

concepts. In order to rule out this possibility, it would be necessary to 

construct a test of time concepts eliminating the verbal element com

pletely. Constructing such a measure which would have construct validity 

might be most difficult indeed. If such a measure could be constructed 

and validated, however, the results could then be correlated with the 

non-verbal and verbal batteries of the Lorge-Thorndike in order to deter

mine strength of relationships between the variables involved. It might 

be possible then to make conclusions which would be more valid con

cerning the relationship of intelligence to the ability to grasp time 

concepts. 

With regard to the fifth hypothesis, the results of testing the 

significance of the intercorrelations of time test subscores within each 

group and for the two samples combined indicated that with one excep

tion, all the intcrcorrelations proved to bo significant. 

Therefore, it would seem that the subtests of the time test in 

actuality were testing the same abilities and thus not really valid with 

regard to testing the specific abilities they were designed to measure. 
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It appears then that extreme caution must be used in interpreting the 

subtest scores of the total time test as construct validity cannot be as

sumed. 

Concerning the sixth hypothesis, the testing of significance of 

differences between correlation coefficients of all variables in the study 

for the two sample groups, the results were inconclusive related to re

jecting the null hypothesis of no significant differences. 

It can be concluded, therefore, that the correlation of all the 

variables included in the study produced no consistent pattern of signifi

cance of differences of correlation coefficients between the two sample 

groups that would allow the researcher to state that the pairs of corre

lation coefficients were actually representative of different parameters. 

The relationships between the variables were at times found to be signifi

cantly different, but about as often not significantly different for the two 

samples. It should be noted, however, that the higher cognitive levels 

of the test, as classified by the hierarchy of Bloom (6), produced the 

greatest differences between the two groups. 

It would seem then that some revision of the instrument designed 

in the study would be in order. Such a revision would necessarily in

clude a careful examination of the construction and classification of test 

items requiring less complex cognitive processes as these variables on 

the present instrument did not contribute as much as those requiring 
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higher cognitive processes to differences between the correlation 

coefficients of the two sample groups. 

Recommendations 

Since this study represents a novel effort in the area of measur

ing certain social studies outcomes, the following recommendations are 

based only on the findings of this study and on the implications suggested 

by the careful review made of the literature. The need for further re

search pertaining to elementary school children's grasp of time concepts 

and sense of chronology appear to be indicated by this study. There

fore, the following recommendations seem to be in order: 

1. The present study should be expanded to include much larger 

samples drawn from a broader geographical area. Further, other grade 

levels need to be included as well. 

2. The Test of Time Sense and Chronology should be revised 

and standardized before further conclusions are drawn or inferences are 

made. 

3. Further research is needed to produce instruments for the 

measurement of abstract intelligence which will have construct validity 

with regard to the measurement of intellectual abilities of children edu

cationally handicapped by such factors as economic and social status and 

cultural differences including language. Until such measurements are 



devised, the use of intelligence test data in educational research dealing 

with the disadvantaged is open to much criticism. Conclusions based 

upon this data must be regarded very cautiously. 

4. Further research is needed to determine the specific intel

lectual processes involved in comprehension of time concepts and sense 

of chronology and to determine which processes are amenable to training 

and which are not. 

5. Based upon the further research suggested above, instruments 

need to be devised which will have construct validity with regard to time 

concepts at all elementary grade levels. Such instruments should be as 

free-of content as possible and should be based upon processes-involved 

in reckoning time and sequentially rather than content of social studies 

curricula. 

6. Non-verbal batteries in social studies achievement areas 

such as time .and chronology needed to be developed in order to make 

adequate assessment of the achievement of culturally disadvantaged 

students in these areas. This may be a most difficult task, but it is 

extremely urgent in view of the fact that such a large portion of the 

student population in this country may be classified as educationally 

handicapped due to lack of adequate skills in verbal communication. 
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Educational Implications 

The findings of the present study appear to indicate certain 

implications for education as follows: 

1. It should not be assumed that all children have the same 

grasp of time concepts, time vocabulary, and sense of chronology by the 

time they have reached the sixth grade. 

2. The progress of students in social studies programs should 

be a matter for careful and continuous evaluation by teachers so that these 

programs can be adapted to the needs of individual students. 

3. Instructional programs for the teaching of time concepts and 

developing a sense of chronology and a time vocabulary should be 

developed and sequenced for elementary students so that they will be 

better prepared to cope with the mature concepts of time and chronology 

found in junior and senior high school social studies curricula. 

4. Special programs may need to be developed for students who 

lack an adequate sense of time and chronology due to experiential or 

other factors. Such programs may include the use of audio-visual aids 

of different kinds such as "play" clocks, diaries and time lines and the 

development of programmed maLerialu. 

8. Pilot studies may be conducted using experimental materials 

and methods which may accelerate the growth of culturally disadvantaged 

students in grasp of concepts of time and a sense of chronology. 
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9. It is important to recognize the here-anci-now orientation of 

many culturally disadvantaged children. Therefore, it may be well to 

begin the study of history in the elementary school with events more 

closely related to the present than those more remote in time for students 

who are culturally disadvantaged. 

10. The highly verbal nature of social studies programs based 

upon heavy reliance on textbook material should be recognized. If social 

studies programs are to do an effective job of education all children, 

then provisions must be made to meet the needs of students who lack the 

necessary verbal skills required for success in such programs. This may 

involve radically changing many social studies programs currently in use 

in the nation's schools, if all children are to find a measure of success 

in this important part of the elementary school curriculum. 



APPENDIX A 

DIRECTIONS FOR THE TEST' OF TIME SENSE AND CHRONOLOGY 

Each of you has been given an answer sheet. You have a pencil 

and a piece of scratch paper. This is a test of time concepts. Test 

questions will be shown on the screen in front of you. Each question 

will be read to you as it is displayed on the screen. Look at the screen 

and listen carefully as each is presented. Choose the answer you think 

is correct and make a dark mark in the space below the letter of the 

answer you have chosen. 

Turn over your answer sheet so that you can see number 151. 

Look at the screen. (Display item 151 on the screen.) 

151. How many days are there in a week? 
a. 2 
b. 4 
c. 5 
d. 7 

Which answer is correct? Yes, d. Find 151 on your answer sheet. 

Place a dark mark in the space below the correct answer d. Make your 

mark as long athe pair of .linos bolow d and complotoly fill tho npacc 

between these two dotted lines. Do not make any other marks on your 

answer sheet. Use your scratch paper if you need it. If you change 

your mind, erase your first mark completely. 
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Here is another practice item. (Display item 152 on the screen.) 

152. Which is the shortest month of the year? 
a. November 
b. June 
c. February 
d. August 

Select the answer you think is correct and place a dark mark in the space 

below the letter showing your choice. Do it now. (Pause) Did you 

darken the space below letter c? 

Are there any questions? 

Turn over your answer sheet so that number 1 is showing once 

more. Remember that your answers will go across the page. Be sure that 

the number of your answer is the same as the number of the question you 

see on the screen. Answer all the questions as they are seen on the 

screen. Please do your best work. 

Let's begin. 



APPENDIX 3 

THE TEST OF TIME SENSE AND CHRONOLOGY 

1. How many minutes are there in 'an hour? 
a. 15 
b. 30 ' 
c. 45 

*d. 50 

2. How many seasons are there each year? 
a. 1 
b. 2 

*c. 4 
d. 6 

3. How many years are there in a century ? 
a. 2 5 
b. 50 
c. 75 

*d. 100 

4. The earth rotates on its axis once every 
*a. day 
b. season 
c. month 
d. year 

5. The earth's revolution and the tilt of the- earth's axis give us our 
a. weeks 
b. months 

*c. seasons 
d. years 

* correct response 
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6. The United States is a leading country in space exploration. 
Recently, Col. John Glenn went around the earth 3 times in a space 
ship called Friendship 7 . 

What is meant by "recently" in the sentences above? 
a. last year 

during this decade 
c. last week 
d. last month 

*b. 

These pictures tell the story of bread. They are not in the right order. 

'0 

! I 

XI 
<. I 

i 

7. Which picture should come first? 
a. grain elevator 
b. flour mill 
c. bakery 

*d. ripe wheat field 

8. Which picture should come after 
the grain elevator? 
a. break on a store shelf 

*b. flour mill 
c. bakery 
d. bread being buttered 

9. Which picture does not show a 
step in the making of bread? 
a. bakery 

*b. bread on a store shelf 
c. flour mill 
d. grain elevator 

10. A quarter of an hour measures the same amount of time as 
a. 10 minutes 

*b. 15 minutes 
c. 25 minutes 
d. 50 minutes 

11 o Miss Young gave her class a party on the last day of school in the 
spring. About how much time will have passed until school begins 
again in the fall ? 
a. 4 weeks 

*b. 4 months 
c. 6 weeks 
d. 9 months 
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12. People living in Tucson are in the 
a. Pacific Time Zone 
b. Central Time Zone 

*c. Mountain Time Zone 
d. Eastern Time Zone 

13. One revolution of the earth around the sun requires a 
a. day 
b. season 

*c. year 
d. month 

14. If the following lines represent your age now and your parents' ages 

your age 
your parents' 

Which-line below would best represent the ages of your grand
parents now? 

a. 
b. 

*c. 
d. . 

15. A quarter of nine on the clock is the same as 
a. 8:15 

*b. 8:45 
c. 9:15 
d. 9:25 

16. The "Old Stone Age" lasted for thousands of years. How much time 
is measured by "thousands of years?" 

*a. many centuries 
b. several generations 
c. many decades 
d. a few centuries 

17. If it were midnight in Tucson now, how many hours would have to 
pass before it would be 2 hours past noon? 
a. 2 hours 
b. 6 hours 
c. 12 hours 

*d. 14 hours 
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18. If you wanted to build a birdhouse, which of the following would/ 
you do next to last? 
a. get some wood 

*b. nail on the roof 
c. saw the boards 
d. paint the birdhouse 

19. How many years are there in a decade? 
*a. 10 

b. 25 
a. 50 
d. 100 

20. "Leap year" occurs every 
a. second year 
b. eighth year 

*c. fourth year 
d. tenth year 

21. Los Angeles is in the 
a. Mountain Time Zone 

*b. Pacific Time Zone 
c. Eastern Time Zone 
d. Central Time Zone 

22. What time does this clock show0 

/. cn 

23. When it is daytime in the United States, it is nighttime in 
a. Brazil 

*b. India 
c. Canada 
d. Chile 

24. Years on our calendar are numbered from 
a. beginning of history ~~ 

*b. birth of Christ 
c. creation of the world 
d. fall of Rome 

*a. 4:50 
b. 5:10 
c. 5:50 
d. 10:25 
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25. What time will it be 4 hours and 20 minutes after the time shown 
on this clock? 

26. How many weeks are there in a year? 
a. 20 

*b. 52 
c. 60 
d. 75 

27. "Early in the evening" means about 
a. 10 p.m. 
b. 7 a.m. - — 
c. 44 p.m. 

*d. 7 p.m. 

28. Which of the following special days comes nearest to the end of 
the school year in the spring? 

*a. Memorial Day 
b. Easter 
c. ' Washington's Birthday 
d. Veterans' Day 

29. Which century is it now? 
a. 18th 
b. 19th 

*c. 20th 
d. 21st 

30. The period in history between ancient and modern times is known as 
the "Middle Ages." 

Which of the following dates falls within the period of the Middle 
Ages? 
a. 200 B.C. 
b. 400 A.D. _ 

*c. 1100 A.D. 
d. 1750 A.D. 

b 
*c 

d 

a 8:10 
9:10 
9:50 
10:30 



149 

31. "In the early twentieth century1' means 
*a. 1900 to 1925 
b. 1940 to 1950 
c. 1950 to the present 
d. 1900 to 1960 

32. "In colonial days," many settlers made a living by fishing, hunting, 
and farming. 

"In colonial days" means about 
a. 50 years ago 
b. 75 years ago 
c. 100 years ago 

*d. 200 years ago 

33. Finding the secret of splitting the atom for atomic power was one of 
the most important discoveries of the present century. 

What period of time is meant by the "present century" in the sen
tence above? 

*a. 1900-2000 
b. 1925-1950 
c. 1950-1960 
d. 1960 to the present 

34. "Several hours" means 
a. about 1 1/2 hours 
b. 2 hours 

*c. about 3 hours 
d. at least 8 hours 

35. The sun will rise first each morning in 
a. New York 
b. Tucson 
c. San Francisco 

*d. London 

36. About how long did the Rcnaissanco last? 
a. 20 years 
b. 100 years 

*c. 250 years 
d. 500 years 



150 

37. During the previous decade. Sputnik I was placed in orbit by the 
Soviet Union. 

Which answer best tells what is meant by "during the previous 
decade?" 
a. from 1945 to the present 

*b. in the 1950's 
c. after 1960 
d. last year 

38. "Late in the morning" means about 
a. 9 a.m. 
b. 10 p.m. 
c. 2 p.m. 

*d. 11 a.m. 

39. The period of time when glaciers were moving southward on the 
earth is known as the "Ice Age." 

About how long did the Ice Age last? 
a. several years 
b. 100 years 
c. 300 years 

*d. many hundreds of years 

40. If it were 2:00 a.m. in Tucson now, what time wouJd it have been 
4 1/2 hours ago? 
a. 5:15p.m. 
b. 6:25 a.m. 

*c. 9:45 p.m. 
d. 10:45 p.m. 
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Below is a time line showing some important events in Egyptian history. 
Use this line to answer the next three questions. 

b. 

41. Between which two dates below was the Suez Canal built? 
a. 2000-1000 B.C. 
b. 1 A.D.-1000A.D. 
c. 1000 B.C.-l B.C. 

*'d. 1000-2000 A.D. 

42. Between which of the two dates below was the Egyptian Empire at 
its height? 
a. 3000-2000 B.C. 

*b. 2000-1000 B.C. 
c. 4000-3000 B.C. 
d. 1000-2000 A.D. 

43. Which of the following tells most accurately how long ago the 
pyramids were built? 
a. almost 3000 years ago 
b. 2000. years ago 
c. over 4000 years ago 
d. 2500 years ago 

44. What time was it 3 hours and 15 minutes before the time shown on 
this clock? 

*a. 2:45 
b. 3:15 
c. 3:45 
d. 9:15 
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45. If it were noon in Tucson now, what time would it be 150 minutes 
from now? 
a. 3:00 p.m. 

*b. 2:30 p.m. 
c. 2:30 a.m. 
d. 1:30 p.m. 

46. Which of the following events occurred earliest in'this century? 
a. bombing of Pearl Harbor 

*b. beginning of World War I 
c. statehood for Alaska 
d. forming of the League of Nations 

47. A summer month in the Southern Hemisphere is 
*a. January 

b. April 
c. June 
d. August 

48. The Renaissance marked the end of the Middle Ages and the begin
ning of modern times. 

About when did. modern times begin? 
a. 1900 A.D. 

*b. 1600 A.D. 
c. 1400 A.D. 
d. 1200 A.D. 

49. Which of the following special days comes before the others each 
calendar year? 
a. Labor Day 
b. Fourth of July 
c. Veterans' Day 

*d. Easter 



Use the time line below to answer the next question. 

50. Which of the following is the longest span of time? 
a. 200 B.C. to 800 A.D. 
b. 600 A.D. to 1700 A.D. 

*c. 700 B.C. to 500 A.D. 
d. 1000 to 2000 A.D. 
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