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tion) , December, 1983, 109 pp., 15 tables, bibliography, 
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The purposes of this study were to investigate the im-

pact of the following factors on the decline of average SAT 

scores between 1952 and 1981: (1) changes in composition of 

population of the SAT takers after 1963, (2) aggregate tech-

nological and social changes related to the scores in the 

years following 1970, and (3) selected economic factors in 

the period 1952 through 1981. Two models were used to test 

the hypotheses of this study. The dependent variables of each 

model were the SAT Verbal and Math scores. The independent 

variables of the study were two intervention variables that 

represented changes following 1963 and after 1970. Also, 

three economic variables were subjected to principal compo-

nent analysis. These were changes in unemployment, Con-

sumer Price Index (CPI), and real Gross National Product 

(GNP). The results were two factors: (1) Economic Insta-

bility (combination of unemployment and CPI), and (2) Eco-

nomic Growth. These two factors were used as independent 

variables in addition to the interventions of 1963 and 1970. 

The interaction of these variables were calculated. The 

Box-Jenkins technique was used to generate residuals which 



were white noise (free from the confounding of autoregression, 

moving average, and trend or stochastic drift). Finally, 

hierarchical multilinear regression technique was used to 

analyze the white noise data of the study. 

The findings of the study indicated that the changes in 

the composition of SAT population along with other socio-

economic changes in the period of 1963 through 1970 had had 

a significant impact on the SAT score decline. The results 

of social and technological changes in the period after 1970 

were inconclusive. The same results were experienced for 

the impact of economic factors. 
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CHAPTER I 

INTRODUCTION 

Background and Significance of the Study 

The Decline of SAT Scores 

From the 1940's until 1963, the Scholastic Aptitude 

Test (SAT) scores showed steady improvement. In 1963, the 

scores reached a peak and then started a decline. The de-

cline of the SAT scores since 1963 has been well documented. 

The average Scholastic Aptitude Test Verbal score in 1966-

1967 was 466. In 1970-1971, it dropped to 454, and in 1974-

1975, it fell further to 437. The same pattern holds true 

for the math section of the SAT. In 1966-1967, the average 

SAT Math score was 595, dropping to 473 in 1974-1975 (3, p. 5) 

At the same time, the average scores for the American 

College Testing Program (ACT) declined by about 1.6 standard 

scores. During 1964-1965, the mean ACT composite score was 

19.9, dropping to about 18.3 by 1974-1975. The magnitude of 

the ACT score decline is similar to the magnitude of the de-

cline experienced for the SAT (7, p. 21). 

A report of a national study by the American College 

Testing Program presents conclusive evidence that a national 

decline in test scores is real and significant. The findings 



show further that the decline varies according to subject 

matter and sex. The report points out the comparable de-

cline in SAT scores also. It concludes that "although the 

decline for any one year studied is small enough to be of 

little concern, the magnitude of the cumulative year-to-year 

decline is worthy of serious attention" (12, pp. 20-25). 

But the decline in scores on student tests is not 

limited to high school students taking the SAT. Harnisch-

feger and Wiley have assembled data based on a wide variety 

of testing programs. They conclude that test scores have 

been declining for about a decade in all grades from five 

up (8, p. 21). 

Since the SAT and ACT test scores can be taken as a 

measure of the success of the educational system, both as 

to the quality of education in elementary through high school 

and as to the preparedness of students for college, the de-

cline in scores leads to the question of what might be wrong, 

whether the causes are within the schools themselves or the 

result of other innate factors. Most people would agree that 

education is essential to the individual if he is to func-

tion well in today's world. As a result, a decline in the 

preparedness of students is cause for grave concern. This 

dilemma has led the Educational Testing Service and others 

concerned with education to conduct studies as to the possi-

ble causes of the decline in scores on the SAT and ACT tests. 



The National Assessment of Educational Progress (NAEP) 

conducted a study on students of different age and socio-

economic groups to determine their grasp of basic concepts. 

The study revealed that nearly half of the students tested 

were unable to read all parts of a ballot or answer basic 

questions. Achievement in science also declined (15, pp. 1-7) 

The International Educational Achievement project (IEA) 

studied student achievement levels in science, literature, 

reading comprehension and civic education in twenty-eight 

countries. The United States ranked from fourth to fourteenth 

in achievement in these subjects (17, pp. 1-56). 

Speculative Causal Scenarios 

In October, 1975, the president of the College Entrance 

Examination Board, in consultation with the president of the 

Educational Testing Service, invited twenty-one experts to 

become an Advisory Panel on the SAT score decline. They were 

asked to function as an advisory body to the presidents of 

the College Board and Educational Testing Service with the 

specific charge of considering the matter of the SAT score 

decline and assisting in the development of an understanding 

of the causal forces producing the decline. 

During the two year life span of the panel, a list of 

over one hundred possible factors which might contribute to 

the decline in scores was assembled. These hypothesized 



causal factors were divided into four broad categories: 

content of the SAT test, school factors, social factors, and 

composition of the population of SAT test takers. 

The findings, published in 1977, indicated that a single 

cause was not at the core of the problem but rather that a 

combination of factors was probably responsible. While many 

studies were conducted to test some of these hypotheses, no 

study has yet identified the factors, or combination of fac-

tors, responsible (4, pp. 55-63). 

In terms of causal factors, the panel identified two 

changes that they felt had occurred between the earlier SAT 

tests and the more recent ones. In the first place, the com-

position of the population taking the SAT test, may have been 

in recent years a broader cross section of students than were 

those taking the test 20, 15, or even 10 years ago. The 

other change identified by the panel was that of an altered 

attitude toward education reflected in both the practices of 

the schools and the society as a whole (4, p. 45). There-

fore, the decline of SAT scores can be divided into two per-

iods--1963-1970 and 1971-1975. In the first period, among 

other factors, the change in the composition of the test-

taking population is considered as a major factor which con-

tributed to the decline. The second period, 1971-1975, was 

the period of the sharpest scores decline (about 29 points 

on the SAT Verbal and 21 points on the Math), and it seems 



likely that there were a combination of forces involved. 

Willard Wirtz, for example, cited relaxation of learning 

standards both in the schools and in society resulting in 

increased absenteeism, questionable automatic promotions, 

grade inflation, easier textbooks, and so-called learning 

aids that seemed to be designed to entertain rather than to 

educate (14, p. 84). 

Four Speculative Hypotheses 

Based upon the panel report, the possible causes of 

the decline can be classified into four broad categories: 

changes in the content of the SAT, changes in the test tak-

ing population, changes in the schools, and changes in so-

ciety. Each of these hypotheses is discussed as follows. 

Changes in the Content of the SAT 

The validity and predictability of the SAT has been 

questioned by different sources. It has been argued, for 

instance, that the SAT is out-of-date and so is irrelevant 

to today's educational aims. The SAT also depends entirely 

on the printed word, whereas other technological and visual 

aids are used in the schools today (15, p. 23). 

The Educational Testing Service periodically tests the 

validity of the SAT through their Validity Testing Service. 

They also measure the strength of the relationship between 

SAT scores and freshmen-year grade point averages (4, p. 10) 



In. 1977, James Braswell and Nancy Petersen investigated 

the changes in the content of the SAT Verbal and Math sec-

tions. But the results of the study indicate that although 

the content of the SAT had changed periodically, these changes 

did not affect the validity and predictability of the test 

(2, p. 15). 

Chistopher C. Modu and June Stern studied the stability 

of the SAT Verbal score scale between 1963 and 1973. They 

report an even more surprising and disturbing finding: that 

there was an upward scale drift in scoring the test that 

gave the 1973 SAT group an average of eight to ten points 

higher than they would have earned on the 1963 test (12, p. 1). 

Changes in Schools 

Changes in the schools themselves have been singled out 

as a major contributing factor to the SAT score decline. 

Some of the factors that are blamed are increasing unioniza-

tion, collective bargaining, and strikes among teachers, 

school closings because of the energy crisis, and busing to 

achieve racial desegregation. These situations can be 

thought destructive, among other reasons, because they have 

shortened the time that students spend in school. 

A study in the Los Angeles Times reported that the num-

ber of students per class in junior and senior high school 

dropped between 1955 and 1975. For example, in 1956, the 



ratio of students per teacher was 29.6 to one. It decreased 

to 23 to one in 1974. 

Also, numerous studies have been conducted about the 

changes in curriculum and high school textbooks (15, p. 3). 

One study done for the Advisory Panel by Beaton, Hilton and 

Schrader concluded that changes in the high school curriculum 

did not have any significant impact on the SAT score decline 

(1, p. 5). But Rex Jackson conducted another study comparing 

traditional and experimental schools. He found that the 

scores of students from the experimental schools had declined 

more radically than had the scores of students from the 

traditional schools (9, pp. 1-3). 

Changes in the Composition of the Population 
taking the SAT 

A third major speculative hypothesis concerning the 

decline in SAT scores, especially in the earlier stages, 

centers on the change in the composition of the student group 

taking the test. There are three noteworthy aspects of the 

changes in composition of SAT population: an increase in the 

number of SAT takers, an increase in minority SAT takers, and 

an increase in the number of female test takers (who have 

shown lower scores in the math test). 

The number of SAT takers has tripled since 1960. In 

1952, only half of all American students stayed in school 

past the 12th grade while in 1970, three-fourths of the stu-

dents continued their education (4, p. 13). 
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In 1960, few black and minority groups were taking the 

SAT. One estimate shows that in 1963 only 2 per cent of 

SAT takers were black. By 1972, this number increased to 

8.7 per cent (4, pp. 13-20). This statistic illustrates how 

the progressive elimination of discrimination during the 

1960's extended and expanded educational opportunity in this 

country. 

Beaton, Hilton and Schrader conducted a study for the 

Advisory Panel on the score decline and on the impact of 

changes in the composition of the population of the SAT 

takers. The study compared different groups of SAT takers 

as to age, sex, parents' occupations, and parents' educa-

tion. The study covered the period 1960-1972. The conclu-

sions were that (1) there had been an increase in the number 

of high school students taking the test since 1960 (18% in 

1960 as compared to 31% in 1972); (2) the percentage of 

female SAT takers increased substantially, and also the 

score decline for females was higher than the score decline 

for males; and (3) the percentage of students whose parents 

did not have a high school education increased from 10% in 

1960 to 21% in 1972 while the percentage of students whose 

parents had blue collar jobs increased from 10 to 26%. In 

addition, the SAT score for students whose parents did not 

have a high school education declined more than did the 

scores of those whose parents did (1, pp. 44-46). 



The Advisory Panel speculated that two-thirds to three 

quarters of the score decline in the period from 1963 to 

1970, and about one fourth of the decline since 1970 was 

caused by factors related to the changing composition of the 

population of SAT takers. These speculations, while eminently 

plausible, are not supported by any empirical (SAT) studies 

which relate the above changes to the decline in SAT scores 

(4, p. 46). 

Technological, Economic, and Social Changes 

There has been much speculation by educators about the 

relationship of social, cultural, and economic factors to a 

student's academic performance in general and SAT score de-

cline in particular. Some of the factors that the Advisory 

Panel considers important are the students' socio-economic 

status, his family environment, his ethnicity, outside-of-

home factors (such as drug and alcohol abuses), social and 

political events in the 1960's and early 1970's (such as 

the civil rights movement, the Vietnam War, political assas-

sinations) , corruption of national leadership (Watergate), 

and economic problems (high rate of employment). Also the 

increasing persuasiveness of different technologies (like 

television) are often thought to have a bearing on the stu-

dent's academic performance. 

The Advisory Panel also mentions other family environ-

ment changes in their report. These changes include an 
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increase in the number of single-parent children and an in-

crease in the number of working mothers. The Advisory Panel 

speculates that these changes are more than just a coinci-

dence that they have caused a definite decline in home 

learning activities which are critical to school learning 

activities. Another important factor is the weakening of 

traditional parent-teacher relationships. Most parents, 

regardless of the particular family situation, want to help 

their children to improve their academic performance, but 

they do not know how. Changes in educational practice, as 

well as changes in family life styles, have probably contri-

buted to a weakening of teacher-parent relationships (4, 

P- 34) . 

The Advisory Panel concluded that television has also 

played an increasingly important role in the modern educa-

tional process. A typical American child has spend 10,000-

15,000 hours in front of the television set by the age of 

16. The Advisory Panel concluded that 

. . up to this point in research we can say very 
little with assurance about what may be happening, 
beyond the fact that children are now getting 15 to 
20 hours a week more practice in learning from pic-
tures than they used to, and a little less practice 
in learning from print . . . but this possible effect 
of television on learning is something we must watch 
and study during the years to come (4, p. 10). 

Finally, other forces such as economic instability and 

stagnation are suspected of having some motivational effect 

on students as well as their parents. These problems are: 
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changes in the rate of unemployment, the high cost of living, 

and other economic problems that not only might affect the 

financial resources of the schools but society as a whole. 

Statement of the Problem 

This study focused on three factors which emerged from 

the Advisory Panel's speculations or have been cited in the 

literature as possible causes by testing their significance 

in relation to the decline of the SAT scores. These factors 

are (1) changes of composition of the population of SAT 

takers, (2) aggregate social changes, and (3) economic 

variables. More specifically, the problem of this study was 

to examine the impact of the changes in composition of the 

population of the SAT takers after 1963, as well as aggre-

gate social, technological, and economic changes on the SAT 

score decline. The study will use data from the years 1952 

through 1981. 

Statement of Purpose 

The purpose of this study was to investigate the impact 

of the relationship of selected factors as reported by the 

Advisory Panel on the decline of average SAT scores nationally 

between 1952 and 1981. These factors are as follows: 

1. Impact of changes in composition of population of 

the SAT takers after 1963, 

2. Impact of aggregate technological and social 



12 

changes related to the scores in the years following 

1970, and 

3. Impact of selected economic factors in the period 

1952 through 1981. 

Hypotheses 

The hypotheses of the study are listed as follows 

1. The changes in composition of the population of 

SAT takers after 1963 has had a significant nega-

tive effect on SAT Verbal scores. 

The changes in composition of the population of SAT 

takers after 1963 has had a significant negative 

effect on SAT Math scores. 

3. The aggregate social changes have had a significant 

negative effect on the SAT Verbal scores before and 

after 1970. 

A. The aggregate social changes have had a significant 

negative effect on the SAT Math scores before and 

after 1970. 

5. Economic Instability has had a significant negative 

effect on SAT Verbal scores during the period 

1952 through 1981. 

6. Economic Instability has had a significant negative 

effect on SAT Math scores during the period 1952 

through 1981. 
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7. Economic Growth, has had a significant positive 

effect on SAT Verbal scores during the period 1952 

through 1981. 

8. Economic Growth has had a significant positive 

effect on SAT Math scores during the period 

1952 through 1981. 

9. The interaction of Economic Instability and the 

Intervention of 1963 has had a significant nega-

tive effect on the SAT Verbal scores. 

10. The interaction of Economic Instability and the 

Intervention of 1963 has had a significant nega-

tive effect on the SAT Math scores. 

11. The interaction of Economic Growth and the Inter-

vention of 1963 has had a significant positive 

effect on the SAT Verbal scores. 

12. The interaction of Economic Growth and the Inter-

vention of 1963 has had a significant positive 

effect on the SAT Math scores. 

13. The interaction of Economic Instability and the 

Intervention of 1970 has had a significant negative 

effect on the SAT Verbal scores. 

14. The interaction of Economic Instability and the 

Intervention of 1970 has had a significant negative 

effect on the SAT Math scores. 

15. The interaction of Economic Growth and the 
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Intervention of 1970 has had a significant positive 

effect on the SAT Verbal scores. 

16. The interaction of Economic Growth and the Inter-

vention of 1970 has had a significant positive 

effect on the SAT Math scores. 

A summary of these hypotheses and the nature of their rela-

tionships are presented in Table I. 

TABLE I 

SUMMARY OF HYPOTHESES 

Independent Variables Nature of Relationship 

SAT Verbal Scores SAT Math Scores 

Changes of composition 
of population of SAT 
test-takers after 1963 

— — 

Social changes before 
and after 1970 

— — 

Change in Economic 
Instability 

— — 

Change in Economic 
Growth H- -f 

Interaction of Eco-
nomic Instability and 
1963 Intervention 

— — 

Interaction of Eco-
nomic Instability and 
1970 Intervention 

— — 

Interaction of Eco-
nomic Growth and 
1963 Intervention H- + 
Interaction of Eco-
nomic Growth and 
1970 Intervention + + 
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Limitations of the Study 

The major limitation of this study relates to the lack 

of data representative of the massive compositional social 

and technological changes which occurred between 1952 and 

1981. Therefore, the interventions were used to represent 

these changes. The SAT scores began to decline in 1963. 

According to the Panel, major changes in the composition of 

the population of the test-takers occurred about this time. 

Also, a different kind of decline took place in 1970 which 

may have been related to the many social and technological 

changes taking place at that time. While limited data have 

been available since 1973, the data were insufficient to de-

velop a meaningful time-series analysis. 

For example, Beaton, Hilton and Schrader conducted a 

study for the Educational Testing Service in June of 1977 

showing a relationship between the SAT test takers parents' 

socio-economic background and the SAT Verbal scores. The 

data from the Beaton study seemed the logical choice for 

data for this study, but the Educational Testing Service was 

contacted, and their response was that it would be too ex-

pensive and time-consuming to extract the data needed from 

the computer; therefore, the intervention variables were used, 

The findings were dependent on the reliability of the 

data that were used. The fact that SAT scores have only been 

calculated nationally since 1952 means existing data is over 

too short a time span to generalize findings. 
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CHAPTER II 

REVIEW OF THE LITERATURE 

Introduction 

During the past two decades, educators and psychometri-

cians have been puzzled by the general decline in scores on 

standardized tests among secondary school students through-

out the United States. Beginning in the early 1970's, atten-

tion has focused on the results of several standardized tests, 

especially the Scholastic Aptitude Test (SAT) and the Ameri-

can College Testing Assessment (ACT). The present chapter 

examines the historical background for the problem of declin-

ing scores on standardized tests and reviews literature 

related to some of the causes which have been suggested for 

such a decline. 

Historical Background 

Perhaps the most familiar assessment instruments used 

determining the achievement of college-bound secondary 

school students are the Scholastic Aptitude Test (SAT) and 

the American College Testing Assessment (ACT). Yet there 

are other instruments used specifically to measure language 

skills, math abilities, and general ability. 

18 
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Scores on the Scholastic Aptitude Test 

According to a report prepared for the Advisory Panel 

on the SAT Score Decline, the national average of SAT scores 

rose during the period of the 1940's, 1950's, and the early 

years of the 1960's. These scores reached a peak in 1963. 

At that time, the average score for the verbal section of the 

test was 478, and the average score for the math portion 

of the SAT was 502. However, during the academic years from 

1963-1964 to 1974-1975, the average national SAT scores de-

clined by 38 points on the verbal section and 45 points on 

the math portion, with the sharpest decreases occurring during 

the period of 1971 through 1975. During that period, the 

average verbal score dropped 25 points, and the average math 

score fell 18 points (38, pp. 1-3). A decline of 10 points 

on the verbal score and 6 points on the math score occurred 

between 1975 and 1980. In 1981, surprisingly, for the first 

time since 1964, there was no decline in the average scores 

for either the verbal or math portions of the SAT (2, p. 5). 

The decline in average SAT scores occurred in both pub-

lic and private schools, according to Jackson's report to 

the Advisory Panel (38, pp. 4-5). For example, the average 

scores for students in private schools fell 10 points on the 

verbal portion and 8 points on the math section as compared 

to 9 and 7 points respectively on the same sections for stu-

dents in public schools during the academic year of 1974-1975. 
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The decline in average SAT scores seems to have occurred 

primarily in the high and middle score groups, causing a 

larger number of students to have scores in the lowest group. 

For example, while 2.3 per cent of those who took the verbal 

portion of the SAT in 1967 placed in the 700-800 range, by 

1976, only 1.1 per cent scored in that range. In 1967, 23.9 

per cent of those who took the verbal section of the SAT had 

scores in the 500-599 range. By 1976, the percentage had 

dropped to 19.3. Obviously, since the number of students 

scoring in the high and middle groups decreased, lower-score 

groups increased. The pattern is similar for the distribu-

tion of math scores during these years (38, pp. 4-5). 

Scores on the American College 
Testing Assessment 

In 1976, Leo Munday directed a national study of the 

decline of the American College Testing Assessment (ACT). 

Munday s report indicates that ACT composite scores declined 

by 1.2 standard scores for the period from 1966 to 1975. 

The findings of the study indicate that the most substantial 

decline was in the area of social studies, where the decrease 

was nearly three points (from 20.6 to 17.9) in the period 

from 1966 to 1975. There was less decline in the mathematics 

(from 19.6 to 17.6) and the English scores (from 18.7 to 17.6) 

At the same time, there was a slight increase in scores on 

the natural science tests (20.4 to 20.6). The declines were 
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more marked for females than males. The average composite 

score for males declined by 0.9 points while the average com-

posite score for females dropped 1.6 points (47, pp. 27-29). 

The decline in composite scores on the ACT occurred in 

nearly all of the states in which the ACT was heavily used 

(A3, pp. 5-10). Unlike the SAT scores, the ACT scores re-

mained about the same for the high-scoring groups during the 

period from 1971 to 1975. Ferguson suggests that the overall 

decline in ACT composite scores combined with the relatively 

stable scoring in the highest group may indicate that an in-

ĉ es-sing percentage of low and middle-scoring groups of stu-

dents had begun to take the ACT (28, p. 24). 

Scores on Other Standardized Tests 

The SAT and the ACT are not the only standardized tests 

which have reflected declining scores. McCandless and Cleary 

assembled data for nine tests such as ACT Composite. Iowa 

Test of Educational Development (ITED) which was administered 

by Iowa University for grades 9 to 12, and Science Research 

Association (SRA) Achievement Test (in the general ability 

area), twenty-three tests in language skills such as Func-

tional Literacy administered by the National Assessment of 

Educational Progress (NAEP), Minnesota College Aptitude and 

I o w a Basic Reading Skills and twenty-one tests of mathematical 

ability such as ACT Mathematics, ITED Math, and SAT Math for 
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the period from 1965 to 1975. While some of these tests had 

stable or increasing score trends, four tests in general 

ability, nineteen tests in language skills, and ten tests in 

mathematical ability had declining scores in the above periods 

(43, pp. 1-12). 

The National Assessment of Educational Progress (NAEP) 

conducted a study within different age and socio-economic 

groups assessing students' learning of basic concepts. About 

a half million young Americans participated in the area of 

social studies in the assessment project covering the years 

1970 to 1975. The findings of the study revealed that only 

41 and 44 per cent of Americans 17 years old and 13 years 

old could accurately read all parts of a ballot in 1971-1972. 

Only 17 per cent of the 13 year olds, 49 per cent of the 17 

year olds, and 60 per cent of the 26-35 year olds knew that 

the presidential candidate for each political party is for-

mally nominated at a national convention (66, pp. 1-3). 

In the area of science, male performance exceeded female 

performance in all age groups. Black people demonstrated 

the lowest science achievement of all groups in the period 

from 1962 to 1970. Overall, they were 15 percentage points 

below the national average. In the second science assess-

ment, 1972-1973, on most exercises measuring science knowl-

edge and skills, achievement scores declined for students 

age 9, 13, and 17 from the level of the 1969-1970 achieve-

ment scores (66, p. 5). 
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In the area of reading, the overall ability of blacks 

was lower than that of any other group. Yet, school-age 

females read better than their male counterparts in the 

period of 1970-1971. In the area of writing, males were 

better at writing essays. Perhaps most surprising, mastery 

of basic skills such as punctuation and spelling improved 

in all school-age groups in the period from 1964 to 1970 

(66, pp. 4-7). 

The International Educational Achievement project (IEA) 

conducted a study measuring achievement in the areas of 

science, literature, reading comprehension, and civic edu-

cation. Three groups of full-time students were examined. 

They were 10-11 year olds, 14-15 year olds, and students 

in the final year of secondary education programs. Twenty-

sight different countries participated in the study. The 

results of the study indicate that in the area of science, 

four countries--Japan, Sweden, Belgium, and Finland--had 

higher achievement than the United States in the first cate-

gory. In the second category, the United States was ranked 

eighth, and in the last category, the United States ranked 

fourteenth above such countries as Thailand, Iran, Chile, 

and India. In the other areas of competition, the results 

for the United States were approximately the same as they 

were for science; in younger age categories, the results 

were better than they were for students in the last year 
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of high school (71, pp. 1-56). It is interesting to see that 

the testing for the last two age categories was in 1970-1972, 

which was the period of the sharpest decline in the SAT 

scores. 

Potential Causes for Declining Scores 

Many causes have been proposed to explain the declines 

in average test scores which have occurred during this per-

iod. Yvonne L. Wharton has prepared a long list of hypothe-

ses about the score decline. Wharton prepared this list for 

the Advisory Panel to the College Board and presented it in 

February, 1976. The list is divided into four broad cate-

gories which include changes in schools, society, population, 

and the tests. The changes in the schools include curriculum, 

institutional policies, teachers, and students. Changes in 

society include family, religion, civil rights, crisis of 

values, national priorities, economics, labor movement in 

education, and technological changes. The list includes a 

variety of speculations (more than 120) ranging from the im-

pact of television and the post-World War II baby boom to 

unemployment and the effect of the Vietnam War (70, pp. 1-5). 

In a nationwide poll taken in 1977, 59 per cent of the 

American people believed that the national test scores 1 

decline meant that the quality of education was declining. 

The top four factors suggested as causes for the decline were: 

(1) less parental attention, concern, and supervision, (2) 
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less motivation of students to do well, (3) too much tele-

vision viewing, and (4) too permissive a society. Other 

factors which were mentioned were "teachers are giving less 

attention to students," "it is easier to get into college now," 

"schools are expanding the number of courses offered," and 

"the tests are not reliable." In short, the public places 

the greatest blame for the decline on parents, society, lack 

of motivation, and too much television viewing (56, pp.28-33). 

Many concerned people have published articles about the 

causes of the decline in scores. Some of these publications 

defend public schools, while others place all the blame on 

them. Carmelo V. Sapone and Joseph R. Giuliano, after offer-

ing many causal factors, argue that the public schools have 

done their job better than ever, and the students are learn-

ing more, reading more, writing better, and remaining in 

school longer than ever. They also argue that there are many 

factors that might influence the students' academic success 

that are beyond the control of the schools, such as parental 

interest in and attitude about their children's academic suc-

cess, economic problems, policies of state and federal gov-

ernment on education, and the influence of television (57, 

pp. 43-44). 

William U. Harris, the Area Director for the College 

Board Admissions and Guidance programs at Educational Test-

ing Service, after discussing different hypotheses about 
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the causes of the decline, argues that the SAT was not de-

signed as a measure of school performance and should not be 

used for that purpose. Harris observes 

It is not a measure of some innate and unchanging 
quality that somehow mystically categorizes peo-
ple ._ It does not gauge the worth of a human being, 
or his or her capacity to function well or crea-

i"n society- Rather it is merely a measure 
or developed verbal and mathematical reasoning 
abilities (36, p. 17). 5 

He also argues that these abilities are generally developed 

very slowly over the student's entire academic life, and are 

heavily dependent on learning experiences outside the class-

room (36, pp. 15-20). 

The Los Angeles Times made an inquiry into the score de-

cline in August of 1976. Authors Jack McCurdy and Don Speich 

came to the conclusion that "although the reasons for the 

achievement decline . . . are not as clearly delineated as 

the decline itself, all indications point to what occurred 

or did not occur within schools and colleges as the critical 

factors. The authors point out that curriculum shifts away 

from basic academic subjects are largely responsible. Other 

factors such as grade inflation, television viewing, changes 

m family structure, and the impact of vocational education 

could have affected the decline, too. The authors also re-

port that government and educational agencies have not done 

sufficient research on this phenomenon (44, pp. 1-11). 
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Gerhard Falk argues that the value conflict in American 

society is one of the causes in the SAT score decline. The 

conflict, he feels, can be seen between traditional educa-

tional values on the one hand and realities of a declining 

job market on the other (26, pp. 22-28). 

Frank Armbruster in his study conducted by Hudson In-

stitute, rules out socioeconomic factors as major contribu-

tors to the score decline and concludes: "The problems of 

education are more likely to originate from forces within 

the schools than from outside factors . . . perhaps a con-

tributing factor was the same one which may have caused 

academic demands to be reduced: a loss of perspective by 

educators" (5, p. 275). An erosion of traditional values 

and a decline in both social and academic discipline have 

accompanied this loss of perspective. Armbruster suggests 

that "our implicit trust in educators may not be well founded; 

. . . perhaps the most important first step is to convince 

those with the final responsibility (policymakers) that a 

problem truly exists" (5, p. 278). Then he argues that the 

data gathered in the last fifteen years show that the whole 

public school system is in serious jeopardy (5, p. 280). To 

encourage schools to provide quality education, he recom-

mends that the federal government collect achievement data 

from the schools and use this information as a gauge in mak-

ing financial grants to the schools. 
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In general, most of the suggested causes of the decline 

in SAT scores described in the literature can be categorized 

m four areas: (1) changes in the content of the tests, 

(2) changes in schools (which include environment, curricula 

and policies), (3) changes in the composition of population 

of SAT takers, (4) social and economic changes which include 

the impact of the introduction of different technology in 

the society. 

Content of the SAT 

A review of literature about standardized testing indi-

cates that the validity and predictability of the SAT has been 

questioned by different sources. It has been argued that the 

SAT is out-of-date and thus cannot be said to reflect today's 

educational aims. Moreover, some educators feel that the SAT 

is inadequate because it depends entirely on the printed word 

whereas other technological and visual aids are used in 

schools today (21, p. 23). 

In 1977, James Braswell and Nancy Petersen investigated 

the changes in the content of the SAT Verbal and Math sections. 

The results of the study indicate that although the content 

of the SAT changed periodically, the validity and predicta-

bility of the test was not affected (10, p. 15). 

Christopher C. Modu and June Stern studied the stability 

of the SAT Verbal score scale between 1963 and 1973. That 

study confirms an upward scale drift that gave the student 
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taking the 1973 SAT an average of eight to ten points more 

than was given to the student taking the 1963 test (45, p. 1). 

R. A. Weitzman conducted a study of the validity and 

predictability of the SAT score. The study concluded that 

the SAT has a high predictive validity coefficient and that 

together with the high school record will give good informa-

tion for the college student selection process (69, pp. 186-

191). 

In contrast to Weitzman's study, Dale Trushein and James 

Crouse conducted a study on the predictability of the SAT. 

The study compared the college student selection process using 

the high school record alone and using the high school record 

with the SAT. The study concluded that the SAT did not add 

any additional information that would help the typical college 

to make admission decisions. The use of the SAT only in-

creased the validity coefficient by .055 over the use of the 

high school record alone (65, pp. 57-61). 

Robert L. Ebel questions the validity of all educational 

testing. He argues that in standardized testing, the per-

formance of one group is compared with a control group. The 

comparison is valid only when the composition of the groups 

being tested is similar to that of the group used as a stand-

ard. The composition of the current test population for the 

SAT is different from that of the norm group (24, pp. 85-86). 

Finally, Steven Brill argues that standardized test scores 
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should logically correlate with high school averages. At 

the same time that the scores are declining, high school 

averages are rising, and this phenomenon has led many to 

question the predictive validity of the test (12, p. 68). 

On the other hand, Leo Munday, using data from ACT 

standard research files, has concluded that ACT scores are 

as highly correlated with college grade point averages in 

recent years as in the past (37, p. 4). Moreover, the 

validity of the SAT is regularly measured by the Validity 

Study Service. Through the validity studies, the College 

Board can determine how SAT scores and other information on 

students that is available prior to college entry are related 

to the academic performance of students in college. These 

analyses are supplied to colleges for use in advising stu-

dents regarding their college majors. The Validity Service 

also measures the strength of the relationship between SAT 

scores and the freshmen-year grade point average (2, pp. 

45-48). 

Susan F. Ford and Sandy Campos analyzed the validity 

data that were collected by the SAT Validity Study Service 

in the period from 1964 to 1975 for the SAT Verbal and Math. 

They concluded that the SAT scores are as predictive in re-

cent years as in earlier years. But the high school record 

validity has declined over this period of time (30, pp. 1-12). 
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The Advisory Panel studied the validity and reliability 

of the SAT in depth. The Panel concluded that 

In general, and after checking the technical and 
psychometric aspects of the SAT thoroughly, the 
Panel finds consistent confirmation that the score 
decline has not resulted from changes in the testing 
instrument. The scaling and equating and item-
obsolescence procedures that are followed are re-
liable, and the predictive validity of the test is 
S higher than it was before. The standard 
established in this test has remained substantially 
constant, and the decline the scores reflect is, if 
anything, slightly larger than the reported record 
indicates (17, p. 10). 

On the issue of the relevance of the SAT, the Panel did 

not make any judgment but suggested further study. 

Changes in Schools 

Schools have been blamed for contributing to the decline 

in SAT scores. Problems such as desegregation, poor student-

teacher ratios, inadequate curricula, and unqualified teachers 

are among the factors contributing to the changes in the 

schools. 

Steven Muller, President of Johns Hopkins University, 

cites the lack of availability of a sufficient number of ex-

cellent public school teachers as one reason for scores to 

decline (46, p. 4). But according to the Los Angeles Times, 

the level of teachers formal preparation has gone up. For 

example, in 1965, only 91.5 per cent of high school teachers 

had earned bachelor's or master's degrees, and seven per 

cent had no college degree. In 1972, 94 per cent had college 
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degrees, and only 6 per cent had no degree. Also the number 

of years of preparation of teachers has been increasing since 

1970 (44, p. 2). 

The average pupils per teacher for junior and senior 

high schools dropped in the period from 1955 to 1975. Pupils 

per teacher in 1956 were 29.6 to 1 and declined to 23 to 1 

in 1974. A sudden increase of students in elementary and 

secondary schools during the 1960's and early 1970's resulted 

in a sharp increase in the demand for teachers. Average 

years-of-experience figures for teachers also dropped from 

13.3 years in 1961 to 8 years in 1971 (44, p. 3). 

The Advisory Panel believes, however, that these situ-

ations are only superficial aspects of the issue. These 

statistics are now becoming the center of national debate 

regarding what to do about the quality of education (17, 

P. 21). 

Despite increasing recognition of the role of the com-

munity and the family in the learning process, attention is 

being centered on the qualifications of teachers. The Panel 

makes the following judgment about the role of teachers in 

the score decline: 

The Panel recognizes and in no sense minimizes the 
role of teachers and school administrators in what 
has happened here. Our best judgement is that their 
responsibility centers in their having made more 
concessions because of changing circumstances and de-
mands—by tolerating excessive absenteeism, for ex-
ample, and by themselves credentialing incompetence, 
by adopting less-demanding text books, by condoning 
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lxtule reading and less writing--than has been good 
for anybody involved. But this becomes a hard ques-
^ o n , o f h° w m u c h choice they have had, and of how 
the demands of a changing student clientele are best 
met (17, pp. 32-33). 

According to Blakely B. Babcock, some learning approaches 

that are used in schools may not necessarily prepare students 

for standardized achievement testing. For example, the new 

math emphasizes abstract reasoning at the expense of mastery 

of fundamental skills; reading instruction in lower and in-

termediate grades mainly concentrates on phonics skills which 

can be drilled and tested easily. But standardized tests 

measure basic arithmetic and reading skills (6, p. 56). 

The National Advisory Committee on Mathematical Educa-

tion, with the support of the National Science Foundation, 

completed a study on the way mathematics is taught in grade 

twelve in the American public schools. The study concludes 

that the decline in math test scores is not caused by faulty 

teaching but is a result of other forces that have caused the 

decline in verbal scores. It also assures that the new math 

courses are blameless. Furthermore, because of the decline 

of student achievement in other subjects, scholastic perform-

ance is sensitive to broad school and societal pressures that 

are little influenced by choice of content or teaching method 

in special areas (50, pp. 25-30). 

Harnischfeger and Wiley have studied some changes in 

the high school curriculum and the course-taking behavior 
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of students. They conclude that 

• • . the strongest explanatory power seems to come 
from curricular changes. Our gross data indicate a 
considerable enrollment decline in academic courses, 
oecondary pupils have been taking fewer courses in 
general English and mathematics. But also enrollment 
m typical college preparatory courses, such as al-
gebra, first-year foreign languages, and physics, 
is decreasing . . . (35, pp. 106-107). 

Gary J. Echternacht compared the changes in secondary 

school curricula, alterations in institutional policies, 

and relaxation of teachers' demands in those schools with 

achievement decline and schools which had stable average 

scores on the SAT. The findings of the study indicate that 

changes in schools might have only moderate effects on the 

decline of the SAT scores in comparison to the population 

changes and social changes (25, p. 15). 

Rex Jackson studied the SAT decline in the schools that 

have been judged "traditional" and "experimental" in orien-

tation. The experimental schools are those that have adopted 

such innovations as mini-courses and a range of elective 

courses, have tried new methods in delivery of instruction, 

and in general are judged to provide more latitude for stu-

dent choice. Although the findings indicate that the SAT 

scores for students from experimental schools declined more 

than scores for students from traditional ones, the study 

does not provide any conclusive evidence that innovation in 

the schools and more elective courses caused the decline in 

SAT scores (37, pp. 1-3). But the Los Angeles Times reported 
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one potential factor that might have affected the score de-

cline in such schools. The increasing number of elective 

courses in schools has accounted for dropping academic re-

quirements (44, p. 3). 

The Panel s conclusion about elective courses is that 

"there is almost certainly some causal relationship between 

the shift in the high schools from courses in the traditional 

disciplines to newer electives and the decline in SAT Verbal 

scores. We warn against any oversimplistic interpretation 

of this finding" (17, p. 26). The Panel also concludes that 

the lowering of educational standards is a factor in the de-

cline of SAT scores. At the same time, the correction of that 

problem requires the collaboration of teachers, students, and 

parents, and broader community interest in the establishment 

of better educational standards (17, p. 31). 

Composition of the Population of the SAT 

There have been many factors mentioned in the literature 

which are indicative of changes in the population of SAT 

takers. One of the factors is a shift in the population of 

college-bound seniors since the early 1960's. According to 

McCandless study, prior to 1964, the percentage of the more 

academically able high school graduates taking the SAT was 

increasing while the percentage of the less academically able 

was decreasing. Between 1956 and 1961, the proportion of male 

students in the upper 30 per cent of their class who went to 
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college increased from 66 to 74 per cent; the percentage for 

female students increased from 50 to 66 per cent. The per-

iod after 1961, however, witnessed college attendance promo-

tion more for egalitarian values than for meritocratic values 

as the search for talent was increasingly replaced by a search 

for equity" (43, p. 17). According to Leo Munday the number 

of low-scoring ACT takers has increased while the number of 

high-scoring takers remains the same (48, p. 29). 

Three aspects of population changes have been studied in 

the literature: an increase in the number of SAT takers, 

an increase in the number of minority SAT takers, and finally, 

an increase in the number of female SAT takers (who have 

shown lower scores in mathematical tests). In 1960, only 18 

per cent of the high school population took the SAT, whereas 

in 1972, the number increased to 31 per cent. During these 

years the high-scoring group percentage decreased, and the 

low-scoring group percentage increased. The number of older 

SAT takers (18 to 18%) increased. This is significant be-

cause the younger SAT takers (17% or less) have shown less 

score decline (7 points lower). At the same time, the num-

ber of female SAT takers increased by more than 7 per cent, 

causing lower math scores for the population as a whole 

(7, pp. 44-46). 

William B. Schrader studied the changes in the SAT 

population in the period from 1961 to 1974. His study 
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concludes that the increased access of minority students to 

higher education is only a small, though significant, part 

of the SAT scores' decline (58, p. 13). Richard W. Burns 

studied the SAT decline for the school years of 1973-74 and 

1974-75 in the El Paso School District, which includes large 

numbers of minority students. He concludes that the average 

SAT scores for the El Paso Independent School District are 

below both state and national comparable scores, which can be 

accounted for, he feels, by the large proportion of minority 

senior students taking the test (13, pp. 40-41). 

According to Richard Ferguson, the population composition 

of ACT takers has also changed over the period of the declining 

scores. The ACT data indicate an increase in standard devia-

tions of ACT score distributions, which signifies greater 

heterogeneity among the students being tested. Additionally, 

the percentage of female ACT takers has increased from 45 

per cent in 1964 to 53 per cent in 1974-75. The proportion 

of female low-scoring groups increased at the same time 

(28, p. 25 ) . 

Another problem with the SAT has been the decline in the 

number of high-scoring students. A study by Rex Jackson for 

the period of 1966-1976, indicates that the number of stu-

dents scoring high (over 600) on the verbal part of the test 

increased from 1966-1967. From 1969-1970 to 1970-1971, this 

number dropped about 20,000 and continued to fall through 
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1976. The pattern is similar for mathematics (39, pp. 

1-3). 

The experts offering explanations for the declining 

numbers of high-scoring students generally fall into one 

of two camps: (1) those that assume that there are simply-

fewer highly capable students in the high school graduate 

population, and (2) those that assume that there are as 

many highly capable high school graduates as ever, but that 

fewer of them take the SAT. The Jackson study supports the 

theory that the score decline prior to 1970 can be accounted 

for largely by changes in the SAT population. But decline 

in the absolute number of high-scoring students in the 1970's 

accompanied by an increase in the percentage of the SAT 

takers reporting the high levels of high school achievement 

make the population shift theory less plausible because the 

SAT population composition has become more stable than in 

the 19601s (39, p. 10). 

The Advisory Panel agrees that the SAT score decline in 

the 1960 s was partially caused by population composition 

changes resulting from a population shift in which propor-

tionately more students with lower academic ability began 

taking the test. According to the Panel's report, the compo-

sition changes include an increasing number of students from 

lower socio-economic status families, more students from 

minority ethnic groups, and a greater number of female 
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students taking the test (39, pp. 14-15). The Panel asserts 

that "perhaps 20 to 30 per cent of the SAT score decline 

during the past five to seven years appears attributed to 

compositional shifts within the test-taking group" (17, 

p. 20). 

Finally, the Panel concludes that 

panel s view, it would be a deceptive 
misstatement to describe this first cause of the SAT 
score decline as being simply that increased per-
centages of lower-scoring groups of students began 
taking the test. The cause lies rather in whatever 
the reasons may be for this lower scoring. What the 
decline reflects is the incompleteness so far of the 
national undertaking to afford meaningful equality 
of educational opportunity. This leaves the question 
ot whether a 75 percent cross section of all young 
people can be brought up to the 11th- or 12th-grade 
academic attainment level previously achieved by 50 
percent of them. Part of democracy's sustaining 
notion is that they can be (17, p. 45). 

The Panel strongly emphasizes recognition of the point that 

the score decline does not indicate anything about lack of 

sbilities ° r aptitudes among lower socio-economic status 

groups and minority students as a whole. 

Social Changes 

Both educators and the Advisory Panel have speculated 

about the relationship of different social, cultural and 

economic factors to the student's academic performance in 

general and the SAT score decline in particular. Social 

changes that may have affected the SAT scores are the stu-

dents' socioeconomic status, family environment, ethnicity, 
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outside-of-home factors (such as drug and alcohol abuses), 

social and political events in the 1960's and early 1970's 

(such as the civil rights movement, the Vietnam War, and 

political assassinations), and finally, motivational factors 

such as corruption of national leadership (Watergate), and 

economic problems (high rate of unemployment). Also increase 

in television viewing has been suggested as having a relation-

ship to the students' academic performance. 

Thomas F. Donlon and Gary J. Echternacht studied the 

performance of high-ability (valedictorian and salutorian) 

students in SAT scores from 1960 to 1974. The study con-

cluded that the decline in scores is related to the pattern 

of social change in the communities from which the samples 

are drawn (23, pp. 1-21). 

The period preceding and including the years during 

which the decline of the SAT scores occurred has also been 

a period of changes in the socio-economic background of the 

SAT takers. The College Board data indicated that, in the 

period of the 1960 s and early 1970's, more students from 

low-income families and ethnic minorities had taken the test. 

Since 1972, the number of low-income students who took the 

test has declined, and the trend of minority students re-

mained unchanged (52, pp. 1-5). 

Many sociologists have hypothesized and some studies 

have proved that there is a direct relationship between 



41 

the students' social status (parents' occupations, education, 

and income) and their school achievements. Some of the 

studies indicated that both parents' education and occupation 

directly affected mental ability, which emerged as the most 

dominant causal antecedent of academic achievement (42, pp. 

60-66). 

In an investigation of fifth and sixth grade Chicago 

children, Gordon suggests that among children of similar IQ's, 

both under- and over-achievement are associated with their 

race and social class. Furthermore, the author concludes 

that under certain conditions, social class may be as strongly 

associated with under- or over-achievement as is race (33, 

pp. 4-11). 

Throughout Majoribank's book, the findings indicate that 

a complex network of interrelated family environment variables 

exist that are associated with children's cognitive and ef-

fective outcomes. These include social-psychological process 

variables, such as parents' educational and occupational 

aspirations for the child, parents' aspirations for them-

selves, literacy of the family, parent-teacher interactions, 

parent-child activeness and parents' reinforcement of their 

educational activities and expectations, as well as family 

structure characteristic and measures of social status and 

ethnicity. The family environment factors which are related 

to children's school performances are associated also with 
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the psychological or personal characteristics of the children 

(42, pp. 191-192). 

One aspect of family changes during the period of the 

declining scores involves family size. There have been sev-

eral studies in terms of possible relationship of family size 

and declining scores. A study by Breland about the Zajonc 

hypothesis states that there is a relationship between family 

configuration and cognitive development. Zajonc claims that 

early-born students (first or second child) and members of 

small families tend to have higher scores on tests such as 

the SAT. A change in the representation of students who are 

early born in the SAT takers population could possibly cause 

declining scores. Breland's study concluded that while the 

Zajonc hypothesis seems sound, it could only account for a 

small portion of the total SAT score decline (11, pp. 1-15). 

A study by the Children of Divorce Project in Greenbrae, 

California, indicates that children of divorced families have 

shown some notable changes in behavior at school following 

their parents' separation. These changes are a high level of 

anxiety, severe concentration difficulties regarding school 

work, daydreaming, sadness, and depression. The study con-

cludes that a combination of these problems results in a 

significant decline in the children's academic achievement 

during the several months after separation (41, pp. 13-16). 

In 1960, about 11 per cent of children 18 years old or 

younger were living in other than two parent families; the 
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figure doubled by 1975. Each year an additional 300,000 

young people under 18 years of age live in families with 

fewer than two parents, and the number of children in di-

vorced families has more than doubled in the last two decades 

(64, p. 52). 

According to a study by Wolf, the student's social back-

ground variable has a direct relationship to academic achieve-

ment. Also there is a substantial relationship among aca-

demic achievement, cultural values, and community environment 

(71, p. 186). 

The other social and political changes that occurred in 

the I9601s have caused the Panel to call this period a 

decade of distraction." Willard Wirtz, observes that the 

era of the 1960's 

.^. .was a period in which a war was fought prin-
cipally by these young people, a divisive war. It 
was a period of political assassination, particularly 
? . _heroes. It was a period of corruption of 
institutional stewardship in this country (61, p. 84). 

He concludes that it would have been very difficult for stu-

dents in the 1960's to put their best effort into making 

high scores on the SAT. R. H. Glover has prepared a con-

textual chart of major social, political, and economical 

changes in the U.S. from 1933 to 1975. Economic factors are 

among the most important changes in the 1970's that might 

have affected score changes. These factors are inflation 

and high unemployment, the energy crisis, and financial crises 
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in colleges and universities. Other social and political 

factors in the 1960's and 1970's were increasing drug abuse 

among the American youth, campus violence and riots against 

the war, womens' equal rights' movements, political assas-

sinations, and the Watergate scandal (32, pp. 1-3). 

The Panel comments on the relationship of these factors 

to the SAT score decline: 

It can hardly be conincidence that problems of dis-
cipline and absenteeism appear at a time when chang-
ing life styles and values in adult society, earlier 
physical maturity, higher mobility, drugs, and pills 
are all interacting (17, p. 35). 

Although the Panel does not make a direct connection 

between the social events in the 1960's and early 1970's and 

the score decline, it does admit "that concatenation of sad 

events unquestionably undermined respect for established 

institutions and processes." The closest institutions to 

the young people are educational institutions (17, p. 37). 

Changes in Drug Usage 

Drug abuse is perhaps one of the most frequent social 

problems discussed in the literature. Drug abuse problems, 

especially in the print media in the late 1960's and 1970's, 

received more attention than before. Young college and high 

school students are the primary victims of drug abuse. 

In the late 1960's a nationwide survey by the New York 

Times found drugs, particularly marijuana, became, for many 

students, a part of growing up (29, p. 26). Marijuana is 
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one of the most common drugs used by high school students 

perhaps because it is one of the easiest to purchase (62, 

p. 72). 

While the use of marijuana by high school students dropped 

2 per cent in 1980, its use had increased dramatically in the 

period from 1975 to 1978, according to the study by the Uni-

versity of Michigan Institute for Social Research. Yet the 

study maintains that 65 per cent of all high school seniors in 

1980 used some kind of illicit drugs at some time in their 

lives and that 60 per cent of them used marijuana. Still, 

the years 1978 and 1979 may have marked the crest of a long 

and dramatic rise in marijuana use by American high school 

students (55, pp. 2-4). 

The health consequences of drugs are discussed in the 

literature depending upon the characteristics of drugs and 

duration of use. The consequences will vary; some of the 

pills such as barbiturates were responsible for 20 per cent 

of the drug-related deaths in the United States in 178; some 

others, like marijuana, are less harmful. Basically, all 

illicit drugs can do psychological and psychoactical damage to 

users, but many of them cause physical damage as well, par-

ticularly brain damage. A study by Robert C. Petersen indi-

cates that marijuana intoxication interferes with immediate 

memory and a wide range of intellectual tasks in a manner that 

"might be expected to impair classroom learning" among student 
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users (55, pp. 2-4). The high schools with a large number 

of students who are drug users usually have a large number 

of drop-outs and academic problems. The drug problem is no 

longer only the low- or high-income students' problem; rather 

it is a problem for high school students of any income level 

and ethnic background (68, pp. 82-87). 

Another social problem that the American youth are con-

fronted with is alcoholism and alcohol abuse. There are many 

evidences that indicate that adolescent alcohol consumption 

is a serious societal problem. A number of studies have in-

dicated that the period of adolescence is critical for atti-

tude formation toward and initial experiences with alcohol 

usage. The report on a study done by the Center for the 

Study of Social Behavior Research Triangle Institute in 1975 

indicates a strong relationship between adolescent alcohol 

use and adult alcoholism. According to the study, those stu-

dents who have a good academic record in school are more 

likely to be non-drinkers or infrequent drinkers and are less 

likely to be moderate or heavy drinkers. However, those who 

have a poor academic record (grade point average C-F) are 

about as likely to be non-drinkers or infrequent drinkers as 

to be moderate or heavy drinkers (15, pp. 141-153). 

The trend of adolescents' drinking practices indicates 

that from 1941 to 1975 the proportion of young drinkers rose 

steadily. The trend has apparently continued, for the 
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percentage of high school students who have used alcohol in 

their lifetime rose from 90.4 per cent in 1975 to 93.2 per 

cent in 1980. The figures for those who used alcohol in 

the last thirty days rose from 68.2 to 72 per cent (40, pp. 

27-32). The proportion of high school students who reported 

ever having been drunk increased from 19 per cent in 1966 to 

45 per cent m 1975; during the same period the proportion 

who reported being intoxicated at least once a month rose 

from 10 per cent to 19 per cent. 

The trend of drug and alcohol abuse among high school 

students is comparable to the trend of the SAT declining 

scores. Drug abuse started to grow in the mid-19601s and 

reached its highest point in mid-1970. The SAT score decline 

started in the mid-1960's and reached its sharpest decline 

in 1973 to 1975. 

There is no direct evidence that any of these cultural 

changes might have caused the SAT score decline. According 

to the Panel, "if the question is why those scores have been 

going down, few would respond without recognizing that part 

of the answer is almost certainly hidden in these gaps in 

present knowledge--about the effects of change on the whole 

meaning of family and youth" (17, p. 35). 

Television Viewing 

Perhaps television viewing is one of the factors that 

has been most blamed for the decline of scores on standardized 



48 

tests. The first dimension is to consider television as "a 

thief of time." By the time children finish high school, 

they have spent 15,000 hours watching television—only sleep 

occupies more of a child's time at home—and 11,000 hours in 

school, whereas they used to spend some of their out-of-

school time on reading, writing and doing homework. Another 

dimension is the impact of television on children's behavior. 

For example, it has been hypothesized that television view-

ing raises children's expectation level so that they are then 

discouraged by the comparative blandness of what they find 

when they open a book or encounter the next morning in the 

classroom (17, p. 35). 

School teachers often complain about the way television 

shapes the child's thought. For example, some of these com-

plaints are that television gives children misconceptions of 

the real world, that television commercials give false nu-

tritional information, and that television violence affects 

children. According to Susan Feinbery, a high school English 

teacher, students equate education with television entertain-

ment and condemn it as boring; they find few classrooms that 

can compete with television in interest level or pleasure. 

Television has affected a rejection of the "work-now-play-

later ethic, and television shows replace homework (27, pp. 

38-40). 
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There are many studies that indicate the relationship 

between television violence and viewers' aggression. Al-

though there are differences in design, modeling, and con-

dition of these studies, most of them concentrate on the 

impact of television viewing on children and adolescents. 

These findings leave little doubt that television violence 

does affect children. 

William A. Belson, for example, studied the effect of 

television viewing on British male adolescents 12 to 17 years 

old. He concludes that (1) television violence increases 

the degree of adolescent engagement in violence and (2) 

heavier viewers of television violence commit a great deal 

more serious violence than do light viewers (12, pp. 1-15). 

John P. Murray concludes that (1) there is considerable vi-

olence portrayed on the television screen in the United States; 

(2) young children view a considerable amount of television 

and they are exposed to a considerable amount of television 

violence; and (3) there are a number of studies which point 

to the conclusion that viewing television violence causes 

the viewer to become more aggressive (48, p. 294). 

The National Assessment of Educational Progress studied 

the effect of television on homework for 10,014 seventeen-

year-old students who took a math test in 1976. The findings 

of the study indicate that (1) higher performance is asso-

ciated with more reported homework, (2) higher performance 
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is associated with less reported television viewing, and 

(3) the highest performance was noted for respondents re-

porting the most homework and the least television viewing 

(49, p. 25). 

Richard Dembo and Robin McCron have studied the media 

preferences by the students who were tested and judged to 

be street-culture oriented (those who seemed to show an ori-

entation to the street groupings) and education oriented (the 

school achiever). The findings of the study indicate that 

there is a significant tendency for aggressive youths to be 

committed to the value of the street culture and negatively 

oriented to the school experience. The street culture ori-

entation (SCO) students listen more to pop music and use 

pop music knowledge as a means of social exchange. The SCO 

student has watched more movies and considerably more tele-

vision and has read sports magazines. The education orien-

tation (EDO) student reads more books and has a tendency to 

like printed media (22, pp. 130-163). 

Television viewing overall has increased in the United 

States over the last two decades. At the beginning of the 

1960 s television sets were used, on the average, less than 

six hours a day. By the end of the 1970's, the figure was 

about seven hours. Television viewing has always been greater 

among those lower in socio-economic status, with education 

making a greater difference than income. For example, in 
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1970, a television set was used 6.8 hours a day in households 

whose head had less than one year of college; it was 5.6 hours 

a day in those headed by someone with more years in schooling. 

Ethnic background is also apparently related to the amount 

of television a student watches. For example, blacks, on the 

average, view television more than do whites when socio-

economic status is equivalent. In the United States, tele-

vision viewing is the third greatest consumer of time, behind 

only sleep and work (61, pp. 29-33). 

The pattern of television viewing among children and 

adolescents is curvilinear. It is highest at the beginning 

of the teen years and trails off after that. By the late 

1970's the average time (in fall) children 2 to 11 years old 

spent watching television was 28 hours a week, and for young-

sters from 12 to 17 years old, it was 22 hours. These figures 

have increased substantially over the last two decades (19, 

pp. 98-99). 

In 1976, the Advisory Panel asked Wilbur Schramm to 

study the impact of television viewing on the SAT score decline, 

The study indicates that, although a great deal of incidental 

learning results from television watching, it is not the kind 

of learning that raises scores on the SAT. The impact of 

television on children can be explained in two ways, accord-

ing to the study. It keeps the child from doing certain 

things that might contribute to his performance in school, 
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such as reading and doing homework. It also leads the child 

to spend a great deal of his or her leisure time in the ab-

sorbing world created by television—a world that is intel-

lectually limited and not the kind to provide preparation for 

the SAT. The study concludes that (1) television viewing is 

related to school performance and consequently to lower aca-

demic performance; (2) when television comes into a family, 

it tends to reduce the amount of reading; (3) television 

takes an enormous part of a child's life, and for most chil-

dren above the ages of nine or ten, television is not very 

stimulating intellectually; (4) television interferes with 

children's homework; (5) television has shifted the balance 

of a child's practice away from learning from print to learn-

ing from pictures; and (6) television viewing could have 

affected the SAT scores from the early 1960's (59, pp. 4-17). 

The findings of Wolf's study of academic achievement 

in the United States indicate that the students who watch a 

considerable amount of television per day tend to score lower 

on the science and reading tests. On the other hand, the stu-

dents who watch little or no television and spend a fair 

amount of time reading for pleasure tend to perform better 

on the tests (71, pp. 127-139). The study finally concludes 

that 

It would seem that reading comprehension, like 
yerbal ability, is a proficiency that is heavily 
influenced by non-school factors — the quality of 
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the home, community resources, and the like. The 
lower level of school factors may be due more to 
the larger variability of non-school factors rather 
them to the lack of efficiency of relatively stand-
ard instructional programs (71, p. 141). 

The study points out that the homework variable is the most 

influential factor on the changes of achievement test scores, 

A case study by Jackie S. Busch indicates that "the 

poorer the student s scholastic ability, the more television 

he or she watched . . . . The low ability student for the 

most part found reading boring and tedious. On the other 

hand, TV provided a comprehensible experience with little 

boredom." The study emphasizes the role of parents on chil-

dren's growing television-viewing habits. In the households 

where parents read more newspapers, magazines, and books and 

watch less television, their children tend to watch less 

television and read more. The study concludes that pre-

school and primary youngsters benefit from television view-

ing. But by age 10 to 12, a saturation point is reached, 

and total knowledge declines as television viewing increases 

(14, pp. 668-671). 

The Advisory Panel discusses the difference between 

learning from television and from printed material. They 

support the working hypothesis that reading a line of script 

or type involves a "linear, verbal, logical" function, which 

is performed in the left hemisphere of the brain while watch-

ing something, such as a television screen, involves a 
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"simultaneous, visual, affective" function which is performed 

in the right hemisphere of the brain. This might have some 

possible effect on children's learning abilities. When chil-

dren spend so much time on developing what they need for 

processing information in the visual mode (such as television), 

instead of the reading mode, lower SAT verbal scores might 

certainly result. Another possibility is that since the chil-

dren's achievement scores in the lower levels (grades 1-3) 

have not declined and the scores for higher levels (9-12) have, 

learning in the lower levels is more comparable to learning 

from television (more simultaneous, visual, affective) while 

learning in the higher levels is more linear, verbal and 

logical (59, pp. 35-37). 

Finally, the Panel concludes: "Is television a cause 

of the SAT score decline" Yes, we think it is. This can 

not be proved, and we don't know how much a factor it is" 

(17, p. 35). In spite of deep study and discussion of the 

effect of television on the SAT score decline, the Panel did 

not reach any decisive conclusion that could indicate to 

what degree the television viewing affects the decline of 

SAT scores. 

Use of Minicalculators 

The first electronic minicalculator was introduced to 

the market in 1971. By 1974, it was estimated that 20 mil-

lion Americans owned one. The figure for 1979 was about 200 
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million, with the industry growing at a tremendous pace. 

Since that time, the performance and sophistication of the 

minicalculator have improved while the cost of electronic 

minicalculators has steadily declined (20, p. 269). 

There have been many questions raised about the impact 

of minicalculators on elementary and secondary education. 

These questions are basically a concern about the impact of 

minicalculators on students' development of mathematical con-

cepts and skills and student's self-esteem. But related 

literature appears to have reached no fundamental agreement 

regarding the negative or positive aspects of minicalculator 

use and mathematical achievement among students. 

One study, by Barbara R. Fugate, indicates that the use 

of the minicalculator does not improve fourth and fifth grade 

students mathematical achievement (as measured by the com-

prehensive tests of Basic Skills). The minicalculator also 

does not improve students' attitudes and self-esteem (31, 

p. 98). A study by Schafer, Bell, and Crown reached the same 

conclusions (60, p. 45). Jo Ann Spencer studied the effect of 

minicalculators on the fifth and sixth grade students' arith-

metic skills. Ironically, this study concludes that the use 

of minicalculators improves the students' arithmetic skill 

significantly (63, p. 114). Nelson studied the effects of 

calculators on the attitudes and computational skills of chil-

dren in grades four through seven. The study concludes that 
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using calculators improves students' computational skills 

and attitudes toward mathematics (51, p. 89). A study by 

Larry Vaughn indicates that the use of minicalculators im-

proves ninth grade students' mathematical achievement, but 

it does not affect the students' attitudes toward mathe-

matics and retention of mathematical skills (67, p. 128). 

Yet the question of whether these calculators affect 

students standardized tests still remains. Since the use 

of minicalculators has replaced the practice of simple arith-

metic in the schools and since the students are not allowed 

to use calculators in tests such as the SAT, it is possible 

that this situation has affected the math scores of the stu-

dents in the tests. 

Those who support the use of calculators in schools have 

suggested that the standardized testing programs should adopt 

the use of calculators and change the current forms of mathe-

matical testing (20, p. 25). Even if the calculator is 

adopted by the testing programs, there will be an equity 

question which concerns those who cannot afford to buy a 

calculator or those who have more sophisticated calculators. 

These and other similar questions remain unanswered about 

the use of minicalculators in schools (54, pp. 18-20). 

Summary 

It is apparent that there has been a dramatic decline 

in scores of secondary school students on standardized tests 
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such as the SAT and the ACT since the mid-I9601s. This de-

cline has been attributed to a number of causes such as 

changes in the content of the tests themselves or in the 

population composition of those who now take the tests. 

Other causes proposed include social changes such as an 

increase in drug abuse, an increase in the time spent in 

viewing television, an increase in the use of minicalcu-

lators, and a changing pattern of socio-economic factors. 

To date, there has been no satisfactory answer to the prob-

lem of declining scores on standardized tests for secondary 

school students. 
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CHAPTER III 

METHODOLOGY 

The research methodology has four parts: 1) model 

specification; 2) data collection; 3) definition, develop-

ment, and synthesis of variables; and 4) analytical treat-

ment of data. Each part is discussed in detail in this 

chapter. 

Model Specifications 

The study uses two models to test the hypotheses. Model 

One tests hypotheses one through eight. Model One is speci-

fied below: 

Svt = A " V63 + SVl + Svt-12 " B2I70 " B3EI 

- B 4I 6 3EI - B 5I 7 QEI + B6EG + B ?I 6 3EG + B 8I 7 0EG 

where 

Sv = SAT Verbal scores 

1^3 = Intervention of 1963 

Iyq = Intervention of 1970 

EI = Economic Instability 

EG = Economic Growth 

These variables were run synchronously and lagged as 

t-1 and t-2. The lagged variables, Svt_1 and S v ^ 2 represent 
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non-linear modeling of the intervention which is detailed in 

the Analytical Treatment of Data. 

Model Two tests hypotheses nine through sixteen. Model 

Two is specified below: 

Smt = A - B lI 6 3 + Smt.1 + S m ^ 2 - B2I70 - B3EI 

" B4i63EI " B5I70EI + b6 E G + B7I63EG + B8X70EG 

where 

Sm = SAT Math scores 

I&3 = Intervention of 1963 

IyQ = Intervention of 1970 

EI = Economic Instability 

EG + Economic Growth 

These variables were run synchronously and as t-1 and 

2 

t-2. The lagged variables, SM^_^ and Sm̂ _ represent non-

linear modeling of the intervention which is detailed in the 

Analytical Treatment of Data. 

Collection of Data 

The data for the SAT Verbal and SAT Math scores over the 

time period 1952-1981 were collected from the report of the 

Advisory Panel on Scholastic Aptitude Test Score Decline (3, 

p. 6) and the ATP National Report (1, p. 4). Both are sec-

ondary sources. 

The data for Economic Instability and Economic Growth 

variables were collected from Economic Indicators (4 , p. 32). 

This is also a secondary source. 
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The intervention variables were developed from the causal 

scenarios outlined in Chapter I. These variables are nominal 

and dichotomized. 

Definition, Development, and 
Synthesis of the Variables 

The dependent variables for the study were the SAT Verbal 

(Model One) and SAT Math (Model Two) over the time period 

1952-1981. These variables were subjected to a Box-Jenkins 

Analysis. A complete summary of this analysis is shown in 

Appendix B. The effect of the Box-Jenkins technique is to 

generate residuals which are white noise (free from the con-

founding of auto-regression, moving average, and trend or sto-

chastic drift). These residuals were used as the dependent 

variables. 

The first set of independent variables were the Inter-

ventions of 1963 and 1970. The Intervention of 1963 was 

designed to test the hypothesis that compositional changes in 

the population of the SAT takers occurred during the period 

1963-1970. The intervention variable (1963) was used in 

lieu of actual racial and social changes for which the data 

were not available. The Intervention of 1970, was designed 

to test the hypothesis that other major social changes such 

as home environmental changes also had some effect on SAT 

scores. This variable was used in lieu of actual data 

which were not available. 
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A second set of independent variables related to eco-

nomic forces. The first of these was Economic Instability. 

This variable was generated from a principal component 

analysis of the CPI, unemployment, and changes in real GNP. 

These data were also subjected to the Box-Jenkins analysis 

and the white noise residuals were used in the factor analysis, 

A summary of this analysis is shown in Appendix C. The major 

components of the Economic Instability variable were CPI and 

unemployment. The principal component scores were used as 

the variable in the analysis. 

The last independent variable was Economic Growth. This 

variable was the second factor which emerged from the princi-

pal component analysis discussed above. The major component 

of this variable was real GNP. The principal component scores 

were used as the variable in the analysis. A summary of the 

variables is shown in Table II on the following page. 

Analytical Treatment of Data 

The hierarchical multilinear regression technique was 

used to analyze the white noise data of the study. Two 

models were used to test the hypotheses of the study. The 

SAT Verbal scores were used as the dependent variable of the 

first model, and the SAT Math scores were used for the second 

model. 

Two interventions and two economic factors were used as 

independent variables. The first independent variable was 
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SUMMARY OF THE VARIABLES OF THE STUDY 
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Name of 
Variable 

Sym-
bol 

Dep. * 
or 
Ind. 

Definition 
Measure-
ment 
Mode 

SAT Verbal Sv D 
The national annual 
average of SAT Verbal 
scores. 

White 
Noise 
Residual 

SAT Math Sm D 
The national annual 
average of SAT Math 
scores. 

White 
Noise 
Residual 

Intervention 
of 1963 X63 I 

Nominal 
0 before 1963 
1 after 1963 

Nominal 

Intervention 
of 1970 I70 I 

Nominal 
0 before 1970 
1 after 1970 

Nominal 

Instability Ins I 
The first variable of 
the factor analysis of 
economic variables. 

Principal 
Component 
Scores 

Growth Gnr I 
The second variable of 
the factor analysis of 
economic variables. 

Principal 
Component 
Scores 

*D = Dependent 

I = Independent 



70 

formed by assigning zero to the period before 1963 and one 

to the period after 1963. The second intervention was for 

the year 1970. This nominal variable was formed by assign-

ing zero to the period before 1970 and one for the years 

thereafter. 

There are three types of intervention components--each 

associated with a distinct pattern of impact in time-series 

analysis. These include: an abrupt permanent pattern of 

impact, an abrupt temporary impact associated with compo-

nents of intervention, and gradual permanent pattern of 

impact. Charles Ostrom, Jr., in his publication Time Series 

Analysis: Regression Techniques, has elaborated mathemati-

cally all of the above intervention components (8, pp. 83-85). 

The gradual permanent pattern of impact was used in this 

study. In order to make the impact of intervention gradual, 

a lagged dependent variable was added to the time series re-

gression model as an independent variable. 

SVt = A + + B2I63 

Also, to give the intervention a curvilinear shape, the lagged 

dependent variable square was added to the regression equation 

before the intervention variable. 

Svt = A + BlSvt-l + B2(Svt-l)2 + B3I63 

This procedure was used for both of the intervention variables 

in each model. 

The two economic factors Instability and Growth were 

lagged up to three times because of the delayed reaction of 
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each of the variables on SAT scores. Each of the lagged vari-

ables were regressed against dependent variables after inter-

vention variables in the regression equations. The lagged 

variable with the bigger R2 was chosen for the final regression 

model. 

The Regression Equations 

In the first model, the following series of equations 

was used: 

Sv = A + B1Svt_1 +
 B

2
(Svt-l)2 " I63t + Elt 

In this equation Svfc is the SAT Verbal scores. In order to 

achieve a gradual impact on the 1963 intervention, Svt_1 and 

<Sv were added to the equation before the intervention 

of 1963 d 6 3). The E1t is an error term or residual. A1 is 

constant, and and B2 are coefficients. The residuals of 

the above equation were used as the dependent variable for 

the second equation. 

E]t = A + B1Elt_1 +
 B2(Eit-l) " B3I70 + E2t 

IyQ is the Intervention of 1970. The residuals of the above 

equation (E2t) were used as the dependent variable for the 

next equation. 

E2t + A + B-jLInst + Egt 

LIns is the lagged Economic Instability variable. The residuals 

of the above equation (Egt) were used as the dependent variable 

of the next equation. 

E3t = A +
 B
1LGrt + E4t 
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LGr is the lagged Economic Growth variable. The residuals of 

the above equation (E^t) were used as the dependent variable 

for the next equation. 

E^t = A + B1I63tLInst - E5t 

l63t LInst is the interaction of the Intervention of 1963 

(I^) and the lagged Economic Instability. E^t is the re-

sidual that was used as the dependent variable in the next 

equation. 

E5t = A + BI63tLGr + E6t 

I^^LGr is the interaction of the Intervention of 1963 (1^3) 

and the lagged Economic Growth. E^is residual that was 

used as the dependent variable in the next equation. 

E6t ~ A + BlI70tLInst + E7t 

I^QtLInst is the interaction of the Intervention of 1970(I^g) 

and the lagged Economic Instability. E^t is the residual 

that was used as the dependent variable of the next equation. 

E7t = A + BlI63tLGrt + E8t 

I^LGr is the interaction of the Intervention of 1970 (lyg) 

and the lagged Economic Growth. E^t is the residual of the 

above equation. 

The same above series of equations was used in the second 

model. The SAT Math score was used as the dependent variable 

in that model. 
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CHAPTER IV 

THE FINDINGS 

The findings of the two analytical models of the study-

will be discussed in this chapter. Each model consisted of 

one regression equation. The dependent variable of the 

first model was SAT Verbal scores while the dependent vari-

able for the second was SAT Math scores. 

Model One 

The dependent variable was the SAT Verbal scores from 

1952 through 1981. The independent variables were the Inter-

vention of 1963, the Intervention of 1970, economic factors, 

and the interactions of the intervention variables (1^3 and 

Iy0) and economic factors. 

The Regression Equation 

Each independent variable was regressed against the 

SAT Verbal scores (dependent). A succession of calculations 

was made with the independent variable regressed against 

the SAT Verbal scores and residuals carried on to the next 

succeeding calculation as the dependent variable. This 

process was continued until all of the independent variables 

were entered into the equation. The first independent 
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variable which was entered into the equation was the inter-

vention of 1963. As indicated in Table III, the value of 

2 

R was 0.140, explaining 14 per cent of the total variance. 

The B coefficient was -2.33, which means that the SAT Verbal 

score declined 2.33 points annually in the period after 1963. 

The value of t was 2.01 (one tail test) with 28 degrees of 

freedom. It was significant at the 2.5 per cent level 

(P 0.025). The value of the Durbin-Watson test was 2.09 

which was not significant at the 5 per cent level. 

The second variable which was entered into the equation 

was the Intervention of 1970. As indicated in Table III, 
2 

the value of R was 0.040. The B coefficient was -1.84. 

The value of t was 0.42, with 28 degrees of freedom which was 

not statistically significant. The value of the Durbin-

Watson test was 2.15 which was not significant at the 5 per 

cent level. 

The third independent variable which was entered into 

the equation was Economic Instability. This variable was 

lagged up to three years. The series lagged by one year, 
o 

which had the highest R and t value, was used in the first 
Regression Equation. As indicated in Table III, the value 

2 

of R was 0.042 and the B coefficient was 0.55. The value 

of t was 1.10 with 28 degrees of freedom. It was not statis-

tically significant. The Durbin-Watson test was 2.24 which 

was not significant at the 5 per cent level. 



TABLE III 

INCREMENTAL IMPACT OF INDEPENDENT VARIABLES ON 

THE SAT VERBAL SCORES IN THE FIRST MODEL 
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Variables B R2 t P D/W 

X63 -2.330 0.140 2.01 0.025 2.09 

M
 

O
 1.840 0.040 0.42 0.330 2.15 

Instability^. -0.550 0.042 

O
 

i—1 

i—1 0.130 2.24 

Growtĥ . ̂  -0.130 0.002 0.25 0.400 2.23 

1^2 ̂  Instability^^ 0.410 0.014 0.63 0.260 

l—1 
CM
 

CM
 

IyQ X Instability^^ 0.400 0.016 0.22 0.410 

I—1 
CM
 

CM
 

1^2 x Growtht_-^ 0.610 0.042 1.10 0.130 2.27 

I-̂ Q X Growtht_^ -0.210 0.043 0.08 0.400 2.27 

MR = .339 

F = .73 (not statistically significant) 

Degrees of Freedom =8,20 
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The fourth variable which was entered into the equation 

was Economic Growth. This variable was lagged up to three 

years. The one year lagged series, which had the highest 

2 

R and t-value, was used in the first Regression Equation. 

As indicated in Table III, the value of R2 was 0.002. The 

B coefficient was -0.13. The value of t was 0.25, with 28 

degrees of freedom, which was not statistically significant. 

The Durbin-Watson test was 2.23, which was not significant 

at the 5 per cent level. 

The fifth independent variable which was entered into 

the equation was the interaction of Economic Instability 

lagged by one year and the Intervention of 1963. As indi-
2 

cated in Table III, the R was 0.014 and the B coefficient 

was 0.41. The value of t was 0.63, with 28 degrees of free-

dom, and was not statistically significant. The Durbin-Watson 

test was 2.21 which was not significant at the 5 per cent 

level. 

The sixth variable which was entered into the equation 

was the interaction of Economic Instability lagged by one 

year, and the Intervention of 1970. As indicated in Table 
2 

III, the value of R was 0.016. The B coefficient was 0.40. 

The value of t was 0.22 which with 28 degrees of freedom was 

not statistically significant. The value of the Durbin-

Watson test was 2.21 which was not significant at the 5 per 

cent level. 
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The seventh variable which was entered into the equation 

was the interaction of Economic Growth lagged by one year and 

the Interventon of 1963. As indicated in Table III, the 

2 

value of R was 0.042. The B coefficient was 0.61. The 

value of t was 1.10, with 28 degrees of freedom, and was not 

statistically significant. The Durbin-Watson test was 2.27, 

which was not significant at the 5 per cent level. 

The eighth variable which was entered into the equation 

was the interaction of Economic Growth lagged by one year and 

the Intervention of 1970. As indicated in Table III, the 

2 

value of R was 0.043. The B coefficient was -0.21. The 

value of t was 0.08 with 28 degrees of freedom, which was 

not statistically significant. The Durbin-Watson test was 

2.27 which was not significant at the 5 per cent level. 

In this equation, the Intervention of 1963 was statis-

tically significant. This variable explained about 14 per 

cent of the total variance. The other, independent variables 

in this equation were not statistically significant. The 

model explained 34 per cent of the total vairance, which was 

statistically significant at the 5 per cent level. 

Model Two 

This model consisted of one regression equation. The 

dependent variable was the SAT Math scores from 1952 through 

1981. The independent variables were the same as those used 

in Model One. 
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The Regression Equation 

The dependent variable in this regression equation was 

the SAT Math scores. The first independent variable which 

was entered into the equation was the Intervention of 1963. 
O 

As indicated in Table IV, the value of R was 0.124, ex-

plaining 12.4 per cent of the total variance. The B coeffi-

cient was -1.38 which means that the SAT Math score declined 

1.38 points annually in the period after 1963. The value of 

t was 1.60 (one tail test) with 28 degrees of freedom. It 

was significant at the 6 per cent level (p = 0.06). The 

value of the Durbin-Watson test was 1.98 which was not sig-

nificant at the 5 per cent level. 

The second variable which was entered into the equation 

was the Intervention of 1970. As indicated in Table IV, the 

value of R^ was 0.002. The B coefficient was -0.202. The 

value of t was 0.230, which with 28 degrees of freedom was 

not statistically significant. The value of the Durbin-

Watson test was 1.98, which was not significant at the 5 

per cent level. 

The third independent variable which was entered into 

the equation was the Economic Instability. This variable was 

lagged up to three years. The series lagged by one year, 
2 

which had the highest R and t value, was used in the Re-

gression Equation. As indicated in Table IV, the value of 

2 
R was 0.076 explaining 7.6 per cent of the total variance. 



TABLE IV 

INCREMENTAL IMPACT OF INDEPENDENT VARIABLES ON 

THE SAT MATH SCORES IN THE SECOND MODEL 
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Variables B R2 t P D/W 

X63 -1.380 0.124 1.600 0.06 1.98 

I70 0.202 0.002 0.230 0.40 1.98 

Instability^. ̂  -0.570 0.076 1.500 0.10 2.00 

Growtht_^ -0.099 0.002 0.246 0.40 1.99 

I^^ X Instability^^ -0.036 0.000 0.070 0.46 2.09 

IyQ X Instability^. ̂  1.350 0.038 0.710 0.16 2.09 

1^2 X Growtht_^ 0.246 0.012 0.570 0.28 2.06 

IyQ X Growtht_-^ -0.754 0.017 0.380 0.35 2.06 

MR = .271 

F = .52 (not statistically significant) 

Degrees of Freedom = 8, 20 
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The B coefficient was -0.57. The value of t was 1.5 with 

28 degrees of freedom. It was not statistically significant. 

The Durbin-Watson test was 2.00, which was not significant 

at the 5 per cent level. 

The fourth variable which was entered into the equation 

was Economic Growth. This variable was lagged up to three 

years. The one year lagged series, which had the highest 
2 

R and t-value, was used in the Regression Equation. As in-

dicated in Table IV, the value of R2 was 0.002. The B co-

efficient was -0.099. The value of t was 0.246, which with 

28 degrees of freedom was not statistically significant. The 

Durbin-Watson test was 1.99, which was not significant at 

the 5 per cent level. 

The fifth independent variable which was entered into 

the equation was the interaction of Economic Instability, 

lagged by one year, and the Intervention of 1963. As indi-
2 

cated in Table IV, the R was zero and the B coefficient was 

0.41. The value of t was -0.036, with 28 degrees of freedom, 

and was not statistically significant. The Durbin-Watson 

test was 2.09 which was not significant at the 5 per cent 

level. 

The sixth variable which was entered into the equation 

was the interaction of Economic Instability, lagged by one 

year, and the Intervention of 1970. As indicated in Table 

IV, the value of R2 was 0.038. The B coefficient was 1.35. 
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The value of t was 0.71 which with 28 degrees of freedom was 

not statistically significant. The value of the Durbin-

Watson test was 2.09 which was not significant at the 5 per 

cent level. 

The seventh variable which was entered into the equation 

was the interaction of Economic Growth, lagged by one year, 

and the Intervention of 1963. As indicated in Table IV, the 
9 

value of R was 0.012. The B coefficient was 0.246. The 

value of t was 0.57, with 28 degrees of freedom and was not 

statistically significant. The Durbin-Watson test was 2.06, 

which was not significant at the 5 per cent level. 

The eighth variable which was entered into the equation 

was the interaction of Economic Growth, lagged by one year, 

and the Intervention of 1970. As indicated in Table IV, the 

2 

value of R was 0.017, and the B coefficient was ^0.754. 

The value of t was 0.38 with 28 degrees of freedom, which 

was not statistically significant. The Durbin-Watson test 

was 2.06 which was not significant at the 5 per cent level. 

In this equation, the Intervention of 1963 was statis-

tically significant. This variable explained about 12.4 per 

cent of the total variance. The other independent variables 

in this equation were not statistically significant. The 

model explained 27.1 per cent of the total variance, which 

was statistically significant at the 5 per cent level. 



CHAPTER V 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

This chapter is divided into four parts. The first 

part summarizes the development of the study. The second 

part reviews the findings as related to the hypotheses formed. 

The third part gives the conclusions, and the final part 

includes recommendations for further study. 

Summary 

The purpose of this study was to investigate the impact 

of three factors on the decline of SAT scores. These fac-

tors were: (1) the changes in composition of population of 

the SAT takers after 1963, (2) the aggregate technological 

and social changes as they realte to the SAT scores after 

1970, and (3) the impact of economic factors in the period 

1952 through 1981. 

The two dependent variables used were the SAT Verbal 

and SAT Math scores. Adequate data were not available to 

test several changes in the composition of the population of 

SAT takers since 1963 and other social and technological 

changes. Therefore, two intervention variables (for the 

periods of 1963 and 1970) were used to represent these 

changes. The three economic factors, changes in the Consumer 
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Price Index (CPI), rate of unemployment, and Economic Growth 

were subjected to a Principle Component Analysis. As a re-

sult, two variables, Economic Instability and Economic Growth, 

were generated. The independent variables of this study 

were, therefore, the two intervention variables of 1963 and 

1970, Economic Instability, Economic Growth, and the inter-

actions of these variables. 

The sixteen hypotheses were divided into two models. 

Each model included one regression equation. A Multiple 

Regression Analysis technique was used to test each hypothesis 

Because of the confounding of autocorrelation, moving aver-

age, trend, and drift in the series, the data were subjected 

to the Box-Jenkins technique and the whitened data were used 

in the subsequent analyses. 

Findings of the Study 

Model One 

The Hypotheses tested in Model One showed the following 

results: 

Hypothesis 1. The changes in composition of population 

of the SAT takers after 1963 had a significant negative ef-

fect on SAT Verbal scores. This hypothesis was accepted. 

Hypothesis 2. The aggregate social changes had a sig-

nificant negative effect on the SAT Verbal scores. While 

social and technological changes in 1970 explained 4 per 
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cent of the variance, this variable was not statistically 

significant. Therefore, the hypothesis was inconclusive. 

That is, while a 4 per cent explanation is analytically 

meaningful, given the smaller sample size, it is not statis-

tically significant. 

Hypothesis 3. Economic Instability had a significant 

negative effect on SAT Verbal scores during the period 1952 

through 1981. While Economic Instability explained 4.2 per 

cent of the variance, it was not statistically significant. 

Also, the regression coefficient had the wrong sign; there-

fore, this hypothesis was rejected. 

Hypothesis 4. Economic Growth had a significant posi-

tive effect on SAT Verbal scores during the period 1952 

through 1981. This hypothe sis was rejected. 

Hypothesis 5. The interaction of Economic Instability 

and the Intervention of 1963 had a significant negative ef-

fect on the SAT Verbal scores. This hypothesis was rejected. 

Hypothesis 6̂. The interaction of Economic Instability 

and the Intervention of 1970 had a significant negative ef-

fect on the SAT Verbal scores. This hypothesis was rejected. 

Hypothesis 7. The interaction of Economic Growth and 

the Intervention of 1963 had a significant positive effect 

on SAT Verbal scores. While this interaction explained 4.2 

per cent of the variance, it was not statistically significant, 

Therefore, this hypothesis was inconclusive. 
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Hypothesis J3. The interaction of Economic Growth and 

the Intervention of 1970 had a significant positive effect 

on the SAT Verbal scores. This interaction explained 4.3 

per cent of the variance but was not statistically signifi-

cant. Therefore, this hypothesis was inconclusive. 

Model Two 

The hypotheses of Model Two were tested and the results 

were as follows: 

Hypothesis 9̂. The changes in composition of the popula-

tion of the SAT takers after 1963 had a significant negative 

effect on the SAT Math scores. This hypothesis was accepted. 

Hypothesis 10. The aggregate social and technological 

changes had a significant negative effect on SAT Math scores. 

While social and technological changes in 1970 explained 4 

per cent of the variance, this was not statistically signifi-

cant. Therefore, this hypothesis was inconclusive. 

Hypothesis 11. Economic Instability had a significant 

negative effect on SAT Math scores. Economic Instability ex-

plained 7.6 per cent of the variance, but was not statisti-

cally significant. Therefore, this hypothesis was inconclu-

sive. 

Hypothesis 12. Economic Growth had a significant positive 

effect on SAT Math scores. This hypothesis was rejected. 

Hypothesis 13. The interaction of Economic Instability 

and the Intervention of 1963 had a significant negative effect 

on the SAT Math scores. This hypothesis was rejected. 
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Hypothesis 14̂  The interaction of Economic Instability 

and the Intervention of 1970 had a significant negative effect 

on the SAT Math scores. This hypothesis was also rejected. 

Hypothesis 15. The interaction of Economic Growth and 

the Intervention of 1963 had a significant positive effect 

on the SAT Math scores. This hypothesis was rejected. 

Hypothesis 16. The interaction of Economic Growth and 

the Intervention of 1970 had a significant positive effect 

on the SAT Math scores. This hypothesis was rejected. 

Overall, the first model explained 33.9 per cent of the 

variance and the second model 27.1 per cent of the variance. 

The Intervention of 1963 was the only variable in both models 

which was statistically significant. 

Conclusions 

On the bais of the findings of this study and the re-

view of available literature, the following conclusions were 

drawn. The changes in composition of the SAT population in 

the period of 1963 through 1970 had had a significant impact 

on the SAT scores' decline. Various factors have been men-

tioned in the literature as possible causes for the decline, 

such as, an increase in the number of minority, low income, 

and female test takers, a decrease in the number of high 

scoring SAT takers, and changes in high school requirements. 

While one factor alone cannot be blamed for the SAT score 

decline, it can be argued that a combination of the above 

factors is responsible for the decline in scores. 



88 

There is much evidence in the literature that social 

and technological changes might have had some effect on the 

decline in scores. While this study did not show a signifi-

cant effect, the lack of adequate data in this area could 

be responsible for the findings. Other factors which were 

not used in this study which have been suggested in the 

literature are: changes in family environment, drug and 

alcohol abuse among high school students, and the amount of 

time spent watching television. The economic factors had 

some marginal impact on the SAT scores, but were not statis-

tically significant. 

Recommendations for Further Study 

While this study focused on the non-school factors in-

volved in the SAT score decline, certainly a study of the 

school factors involved, the impact of school policies and 

curriculum changes, would aid in the understanding of the 

score decline problem. If reliable data could be found on 

such factors as the impact of television, drug abuse, and 

other social problems among high school students, studies 

addressing these factros in relation to the SAT scores would 

certianly help in the analysis of the problem. It would be 

interesting to conduct a survey among the SAT takers them-

selves as to the causes they perceive responsible for the 

scores' decline. Since the quality of education is related 

to the labor productivity, a study that would test the 
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relationship of labor productivity and the decline of the 

SAT scores might give some insight into the seriousness of 

the problem. 



APPENDIX I 

The Box-Jenkins ARIMA Model was used to whiten the SAT 

scores and economic data. All time series are subject to 

the confounding effects of trend/drift, autocorrelation, and 

moving average. The Box-Jenkins system, through a process of 

diagnosis and estimation, partials out these effects leaving 

residuals (referred to as white noise) which can be meaning-

fully analyzed using Ordinary Least Squares (OLS). The 20 

Lag Autocorrelation Functions (ACF), and the Partial Auto-

correlation Functions (PACF), are presented in the follow-

ing tables. The Box-Pierce test of significance is shown 

after each table. The Box-Jenkins diagnosis of the series 

and the white noise residuals were used in the final analyti-

cal models. 
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TABLE V 

ORIGINAL DATA USED IN THE STUDY 

SAT Scores 

Year 
Math 

1981 
1980 
1979 
1978 
1977 
1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 
1963 
1962 
1961 
1960 
1959 
1958 
1957 
1956 
1955 
1954 
1953 
1952 

466 
466 
467 
468 
471 
470 
473 
478 
481 
482 
487 
488 
491 
494 
495 
496 
496 
498 
502 
498 
495 
498 
498 
496 
496 
501 
496 
490 
495 
494 

Verbal 

424 
424 
427 
429 
429 
429 
437 
440 
443 
450 
454 
460 
462 
466 
467 
471 
473 
475 
478 
473 
474 
477 
475 
472 
473 
479 
475 
472 
476 
476 

Economic Factors 

I 
Unem-
pioy 
merit 

7 . 6 
7 . 1 
5 . 8 
6 . 0 
7 . 0 
7 . 7 
8 . 5 
5 . 6 
4 . 9 
5 . 6 
5 . 9 
4 . 9 
3 . 5 
3 . 6 
3 . 8 
3 . 8 
4 . 5 
5 . 2 
5 . 7 
5 . 5 
6 . 7 
5 . 5 
5 . 5 
6 . 8 
4 . 3 
4 . 1 
4 . 4 
5 . 5 
2 . 9 
3 . 0 

Consumer 
Price 
Index 

2 7 2 . 4 
2 4 6 . 8 
2 1 7 . 4 
1 9 5 . 4 
1 8 1 . 5 
1 7 0 . 5 
1 6 1 . 2 
1 4 7 . 7 
1 3 3 . 1 
1 2 5 . 3 
1 2 1 . 3 
1 1 6 . 3 
1 0 9 . 8 
1 0 4 . 2 
1 0 0 . 0 

9 7 . 2 
9 4 . 5 
9 2 . 9 
9 1 . 7 
9 0 . 6 
8 9 . 6 
8 8 . 7 
8 7 . 3 
8 6 . 6 
8 4 . 3 
8 1 . 4 
8 0 . 2 
8 0 . 5 
8 0 . 1 
7 9 . 5 

G.N.P. 
(1972 

dollars) 
Billions $ 

1 5 0 2 . 6 
1 4 7 4 . 0 
1 4 3 1 . 6 
1 3 9 9 . 2 
1 3 4 0 . 5 
1 2 7 3 . 0 
1 2 0 2 . 3 
1 2 1 7 . 8 
1 2 3 5 . 0 
1 1 7 1 . 1 
1 1 0 7 . 5 
1 0 7 5 . 3 
1 0 7 8 . 8 
1 0 5 1 . 8 
1 0 0 7 . 7 

9 8 1 . 0 
9 2 5 . 9 
8 7 4 . 4 
8 3 0 . 7 
7 9 9 . 1 
7 5 5 . 3 
7 3 6 . 8 
7 2 0 . 4 
6 7 9 . 5 
6 8 0 . 9 
6 6 8 . 8 
6 5 4 . 8 
6 1 3 . 7 
6 2 1 . 8 
5 9 8 . 5 
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VERBAL 
20 LAG ACF & PACF 

ACF 

Value S.E. T-Value Value S.E. T-Value 

0.083 0.186 0.448 0.083 0.186 0.448 

0.046 0.187 -0 .248 -0 .054 0.186 -0 .289 

0.381 0.187 2.036 0.394 0.186 2.121 

0.289 0.212 1.050 0.293 0.186 1.020 

-0 .138 0.229 -0 .603 0.080 0.186 0.429 

0.222 0.232 0.956 -0 .316 0.186 -1 .703 

-0 .076 0.239 -0 .291 -0 .010 0.186 -0 .051 

-0 .088 0.240 -0 .368 -0 .316 0.186 -1 .701 

-0 .096 0.241 -0 .399 0.100 0.186 0.538 

-0 .165 0.242 -0 .681 -0 .142 0.186 -0 .764 

-0 .092 0.245 -0 .372 -0 .063 0.186 -0 .339 

-0 .274 0.247 -1 .106 -0 .111 0.186 -0 .595 

-0 .100 0.258 -0 .387 -0 .154 0.186 -0 .829 

-0 .011 0.259 -0 .042 -0 .004 0.186 -0 .021 

-0 .162 0.259 -0 .627 0.298 0.186 1.602 

-0 .224 0.262 -0 .854 0.028 0.186 0.151 

-0 .027 0.269 -0 .100 -0 .113 0.186 -0 .611 

-0 .138 0.229 -0 .603 -0 .164 0.186 -0 .884 

0.117 0.269 0.434 0.008 0.180 0.043 

-0 .220 0.271 -0 .813 -0 .079 0.180 -0 .428 

Box-Pierce Test 

x 2 = 17.724 d. 

Diagnoses: p = 

f . = 20 
3, d = 1, q = 3 



TABLE VII 

93 

MATH 
20 LAG ACF & PACF 

ACF 

Value S .E . T-Value Value S .E . T-Value 
- 0 . 0 2 8 0 .186 - 0 . 1 5 2 - 0 . 0 2 8 0 .186 - 0 . 1 5 2 

- 0 . 2 4 1 0.186 - 1 . 2 9 8 - 0 . 2 4 2 0 .186 - 1 . 3 0 4 

0 .192 0 .196 1.014 0 .212 0.186 1 .023 

0 .168 0 .221 0 .928 0 .193 0 .186 0 .943 

CO 
i—1 
rH

 

o 0 .231 - 0 . 4 9 0 0 .083 0 .186 0.446 

- 0 . 0 2 0 0 .233 .0.084 - 0 . 0 8 9 0.186 - 0 . 4 7 7 

0 .270 0 .233 1 .157 0 .089 0 .186 0 .480 

0 .033 0.244 0.136 - 0 . 0 2 2 0 .186 - 0 . 1 1 9 

- 0 . 2 5 7 0.244 - 1 . 0 5 3 - 0 . 2 0 0 0 .186 - 1 . 0 7 6 

0 .021 0 .253 0 .082 - 0 . 1 4 5 0 .186 - 0 . 7 8 1 

0 .038 0 .253 0.149 - 0 . 1 9 2 0.186 - 1 . 0 3 2 

- 0 . 1 3 0 0.254 - 0 . 5 1 4 - 0 . 0 1 9 0 .186 - 0 . 1 0 2 

- 0 . 1 6 3 0 .256 - 0 . 6 3 9 - 0 . 0 8 4 0 .186 - 0 . 4 5 4 

- 0 . 0 6 5 0.259 - 0 . 2 5 2 - 0 . 0 7 4 0 .186 - 0 . 3 9 7 

0 .012 0 .260 0 .047 0 .040 0.186 - 0 . 2 1 8 

- 0 . 2 0 0 0 .260 - 0 . 7 6 9 - 0 . 0 4 9 0.186 - 0 . 2 6 3 

- 0 . 1 2 7 0 .265 - 0 . 4 7 9 0 .032 0 .186 0 .171 

0 .109 0 .267 0 .408 0.120 0 .186 0 .647 

- 0 . 1 5 5 0 .269 - 0 . 5 7 8 - 0 . 0 9 2 0 .186 - 0 . 4 9 6 

- 0 . 1 8 0 0 .272 - 0 . 6 6 2 - 0 . 0 7 9 0 .186 - 0 . 4 2 4 

B o x - P i e r c e T e s t 
x 2 = 17 .53 d . f . = 20 
Diagnoses : p = 2, d = 1, q = 2 
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RATE OF UNEMPLOYMENT 
20 LAG ACF & PACF 

ACF PACF 

Value S.E. T-Value Value S.E. T-Value 

-0.134 0.183 -0.734 -0.134 0.183 -0.734 

-0.284 0.186 -1.528 -0.307 0.183 -1.683 

-0.059 0.200 -0.296 -0.169 0.183 -0.924 

0.159 0.200 0.796 0.032 0.183 0.177 

0.033 0.205 0.162 0.009 0.183 0.049 

-0.083 0.205 -0.407 -0.026 0.183 -0.144 

0.034 0.206 0.166 0.059 0.183 0.325 

-0.191 0.206 -0.931 -0.160 0.183 -0.921 

0.009 0.215 0.041 -0.113 0.183 -0.618 

0.047 0.215 0.217 -0.142 0.183 -0.780 

-0.068 0.216 -0.317 -0.220 0.183 -1.207 

0.025 0.216 0.113 -0.017 0.183 -1.092 

0.054 0.217 0.249 0.005 0.183 0.029 

0.099 0.217 0.455 0.093 0.183 0.508 

-0.182 0.219 -0.831 -0.112 0.183 -0.613 

-0.016 0.223 -0.070 -0.155 0.183 -0.849 

0.274 0.224 1.225 0.139 0.183 0.761 

-0.100 0.234 -0.427 -0.178 0.183 -0.973 

-0.106 0.236 -0.451 -0.102 0.183 -0.560 

-0.090 0.237 -0.380 -0.154 0.183 -0.844 

Box-Pierce Test 

x2 = 10.618 d.f. = 20 

Diagnoses: p = 1, d = 1, q = l 
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CONSUMER PRICE INDEX (CPI) 
20 LAG ACF & PACF 
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ACF PACF 
Value S.E. T-Value Value S.E. T-Value 

0.192 0.180 1.014 0.196 0.180 1.022 

0.243 0.276 1.291 -0.259 0.180 -1.345 

0.212 0.310 1.091 0.221 0.180 1.120 

0.192 0.326 0.921 0.062 0.180 0.347 

0.195 0.339 0.915 0.047 0.180 0.261 

0.328 0.351 0.935 -0.028 0.180 -0.157 

0.203 0.361 0.561 -0.257 0.180 -1.431 

0.069 0.365 0.189 0.074 0.180 0.409 

0.024 0.365 0.066 0.049 0.180 0.270 

0.015 0.365 0.040 -0.139 0.180 -0.776 

-0.019 0.365 -0.051 -0.023 0.180 -0.126 

-0.078 0.365 -0.214 -0.064 0.180 -0.354 

-0.135 0.366 -0.370 0.022 0.180 0.123 

-0.181 0.367 -0.492 -0.087 0.180 -0.482 

-0.213 0.370 -0.577 -0.112 0.180 -0.624 

-0.234 0.374 -0.625 0.018 0.180 0.099 

-0.239 0.379 -0.630 0.022 0.180 0.125 

-0.250 0.384 -0.650 -0.102 0.180 -0.568 

-0.260 0.389 -0.669 -0.008 0.180 -0.047 

-0.263 0.395 -0.666 -0.032 0.180 -0.180 

Box-Pierce Test 

x^ = 17.29 d.f. = 20 
Diagnoses: p = 3, d = 1, q = 3 



TABLE X 

GROSS NATIONAL PRODUCT (GNP) 
20 LAG ACF & PACF 
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ACF PACF 

Value S.E. T-Value Value S.E. T-Value 

0.200 0.180 1.112 0.200 0.180 1.112 

-0.276 0.187 -1.479 -0.329 0.180 -1.833 

-0.139 0.199 -0.696 0.000 0.180 0.003 

0.241 0.202 1.191 0.218 9.180 1.216 

-0.131 0.212 0.620 -0.023 0.180 -0.192 

0.047 0.214 0.221 0.049 0.180 0.273 

-0.016 0.214 0.076 0.111 0.180 0.619 

-0.145 0.215 -0.674 -0.285 0.180 -1.589 

-0.080 0.218 -0.365 0.046 0.180 0.254 

-0.057 0.219 -0.259 -0.132 0.180 -0.737 

0.008 0.219 -0.034 -0.099 0.180 -0.551 

0.016 0.219 0.075 0.134 0.180 0.744 

0.081 0.219 0.370 0.078 0.180 0.433 

-0.083 0.220 0.378 0.081 0.180 0.453 

-0.103 0.221 -0.464 -0.017 0.180 -0.096 

0.037 0.223 0.167 0.096 0.180 0.533 

0.106 0.223 0.478 -0.018 0.180 0.098 

-0.008 0.224 0.037 -0.142 0.180 -0.791 

-0.160 0.224 -0.739 -0.110 0.180 -0.611 

-0.090 0.228 -0.394 -0,110 0.180 -0.612 

Box-Pierce Test 

x2 = 9.81 d.f. = 20 
Diagnoses: p = 2, d = 1, q = 2 
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DIFFERENCED (STATIONARY) TIME SERIES 
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Year Verbal Math Unem- , 
ployment Inflation GNP 

1 0 1 -0.1 0.6 23.3 
2 -4 -5 2.6 0.4 -8.1 
3 3 6 -1.1 -0.3 41.1 
4 4 5 -0.3 1.2 14.0 
5 -6 -5 0.2 2.9 12.1 
6 -1 0 2.5 2.3 -1.4 
7 3 2 -1.3 0.7 40.9 
8 2 0 0.0 1.4 16.4 
9 -3 -3 1.2 0.9 18.5 
10 -1 3 -1.2 1.0 43.8 
11 5 4 0.2 1.1 31.6 
12 -3 -4 -0.5 1.2 43.7 
13 -2 -2 -0.7 1.6 51.5 
14 -2 0 -0.7 2.7 55.1 
15 -4 -1 0.0 2.8 26.7 
16 -1 -1 -0.2 4.2 44.1 
17 -4 -3 -0.1 5.6 27.0 
18 -2 -3 1.4 6.5 -3.5 
19 -6 -1 1.0 5.0 32.2 
20 -4 -5 -0.3 4.0 63.6 
21 -7 -1 -0.7 7.8 63.9 
22 -3 -3 0.7 14.6 -17.2 
23 -3 -5 2.9 13.5 -15.5 
24 -8 -3 -0.8 9.3 70.7 
25 0 1 -0.7 11.0 67.5 
26 0 -3 -1.0 13.9 58. 7 
27 -2 -1 -0.2 22.0 32.4 
28 -3 -1 1.3 29.4 42.4 
29 0 0 0.5 25.6 28.6 

annual percentage 



APPENDIX II 

The results of Principle Component Analysis are pre-

sented in the following tables. 
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TABLE XII 

EIGENVALUES & PERCENTAGES OF VARIANCE 

Variable E-Values Percentage 
Variance 

Percentage 
Cumulative 

Unemployment 1.550 51.93 51.9 

CPI .984 32.80 84.7 

GNP .458 15.27 100.0 
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TABLE XIII 

UNROTATED COMPONENT ANALYSIS FACTOR MATRIX 

Variable Factor 1 Factor 2 Communality 

Unemployment .86 .14 .76 

CP I .87 .09 .77 

GNP .21 -.97 .99 

Sum of Squares 1.54 .96 2.52 

Percentage 
of Trace 61.1 38.9 100.0 

Percentage of 
Total Variance 51.3 32.7 84.0 
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TABLE XIV 

VARIMAX ROTATED COMPONENT ANALYSIS FACTOR MATRIX 

Variable Factor 1 Factor 2 Communality 

Unemployment .88 0.012 0.77 

CPI .87 0.065 0.76 

GNP .01 0.990 0.98 

Sum of Squares 1.53 .98 2.51 

Percentage 
of Trace 62.9 39.1 100.0 

Percentage of 
Total Variance 52.0 32.0 84.0 

The factor equations are as follows: 

Economic Instability = .57(UN)+ .56(CPI) - 0.04(GNP) 

Economic Growth = -.04(UN) - 0.007(CPI) + 1.001(GNP) 



TABLE XV 

FACTOR SCORES 
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Instability Growth 

1 -3.30 -0.82 
2 0.07 -0.85 
3 -1.35 -0.94 
4 -1.74 -0.74 
5 -1.48 -0.51 
6 1.75 -0.59 
7 0.07 -0.81 
8 0.07 -0.71 
9 1.62 -0.78 
10 0.07 -0.77 
11 0.33 -0.75 
12 -0.31 -0.74 
13 -1.22 -0.68 
14 -2.13 -0.53 
15 -2.13 -0.52 
16 -2.39 -0.33 
17 -2.52 -0.14 
18 -0.70 -0.02 
19 0.59 -0.22 
20 0.20 -0.36 
21 -0.70 0.15 
22 0.20 1.08 
23 3.96 0.93 
24 2.92 0.36 
25 2.01 0.59 
26 0.72 0.98 
27 0.46 2.09 
28 2.14 3.09 
29 2.79 2.58 

Instability = .57(UN) + .56(CPI) - 0.04(GNP) 

Growth = -.04(UN) - 0.007(CPI) + l.OOl(GNP) 
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