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Abstract 
Using data from the General Social Survey (GSS), 

1974-1996, researchers have debated whether the observed 
intercohort decline represents an actual intercohort decline in 
verbal ability in the U.S. population. Some researchers speculate 
that the observed intercohort decline in verbal ability in GSS 
data is spurious since previous literature has shown that verbal 
ability increases over the life span and peaks in old age. Other 
researchers, however, maintain that aging effects on verbal 
ability are not large enough to explain the steep decline in 
verbal ability observed in GSS data. By identifying some of the 
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inadequacies of earlier research and considering a strategy that 
takes changes in the selectivity of education over time into 
account, this study attempts to reconcile some of these 
disparate findings. The findings from this study did not support 
an age interpretation. Intercohort decline in verbal ability 
began with persons born in late 1940s and ended with persons 
born in early 1960s, independent of aging effects on vocabulary 
acquisition. The intercohort decline in GSS vocabulary test 
scores resembles the widespread test score decline observed in 
the U.S. during the 1960s and 1970s in its onset, end, and 
magnitude.  
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I. Introduction 
One of the most important educational goals in the U.S. is to 

help every child become a successful reader. United States 
President George W. Bush’s “Reading First Program,” which 
authorized $900 million in federal funds for fiscal 2002, is based 
on a belief that early literacy is the key to children’s entire 
education and should be a top priority for parents and educational 
policy makers. Despite a concerted effort made previously by 
Democratic and Republican administrations at the federal and the 
state government levels, the goal for universal literacy among 
school children is far from being achieved. As of 1998, only 31 
percent of American fourth-grade students demonstrated 
proficiency for reading texts appropriate for fourth-graders, while 
more than a third (38 percent) were unable to reach the basic level 
(Loomis & Bourque, 2001: 56). For the poor and minority 
children in cities, the percentage of students who lacked basic 
reading skills was almost two times greater than the national 
average. 

In an international comparison of reading literacy for 
15-year-old students in 2000, the United States ranked near the 
middle among 32 countries and 18 percent of American students 
were below the level of capable of basic reading tasks (The OECD 
Program for International Student Assessment, 2001). Therefore, 
the U.S. government is greatly concerned that a significant number 
of their students may not have the necessary literacy skills to 
benefit sufficiently from their learning opportunities to be 
successful in the labor force after they complete school. 

Reading skills are not only important for personal 
development, but changes in the average level of verbal ability in a 
nation may also have significant economic consequences (Bishop, 
1989). Students’ level of academic achievement is often regarded 
as a direct measure of a nation’s human capital which affects its 
economic growth (Lee & Lee, 1995). Therefore, to what extent 
have academic test scores changed over time is an important 
research question. To address this straightforward question, 
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however, is less than simple. Researchers have debated over the 
generalizability and validity of the “Great Test Score Decline” 
observed in the U.S. during the 1960s and 1970s: 1) did it pertain 
to all subject areas, 2) was it a national problem, 3) was it large 
enough to be of serious educational concern, and 4) was it just an 
artifact of specific tests (Bracey, 1991; Koretz, 1986, 1992; 
Rotberg, 1990; Stedman & Kaestle, 1991)?  

There has been a great deal of methodological debate on this 
topic. Even when researchers use the same data set to report trends 
in test scores, the results are inconsistent. For example, using 
nationally-representative data from the General Social Survey 
(GSS), researchers have presented contradictory results (Alwin, 
1991; Glenn, 1994; Wilson & Gove, 1999a, 1999b; Glenn, 1999; 
Alwin & McCammon, 1999, 2001). The essence of the debate 
centered around whether the observed long-term intercohort 
decline in vocabulary test scores, beginning with individuals born 
in the period around 1916, was spurious. Some speculated that the 
observed intercohort decline in verbal ability was, in fact, a 
function of the growth in verbal ability as people age (Wilson & 
Gove, 1999a, 1999b). Others (Glenn, 1999; Alwin & McCammon, 
1999), however, maintained that intercohort decline in verbal 
ability was not due to aging effects. The inconsistencies in the 
findings stem from two methodological problems. First, the fact 
that year of birth (cohort) is a linear function of survey year 
(period) and age makes it a formidable task to disentangle aging, 
period, and birth cohort effects.1 Second, for a given level of 
schooling, persons born in recent years tend to be less selective 
than persons born in earlier years, as the years of education that 
the average person obtains increases over time. Therefore, the 
absence of a control for changes in the selectivity of education over 

                                                 
1 Since year of birth is the subtraction of year of survey and age, one cannot 

separate age, period, and cohort effects. Furthermore, all three variables cannot 
be in a regression model as independent variables at the same time as the third 
variable will not vary when holding any two of these three variables constant 
(Firebaugh, 1997). 
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time prohibits a correct investigation of intercohort trend in 
education-adjusted vocabulary test scores. 

It is unfortunate that our understanding on trends in verbal 
scores is limited by these methodological difficulties that prevent 
researchers from a better use of the GSS data. This is because the 
GSS has some advantages over other data sets which are used to 
report trends in test scores. These advantages include (1) a 
nationally-representative sample, (2) a household sample (instead 
of a school sample) which includes people who are not in school, 
(3) a series of replicating cross-sectional surveys since 1974 for 
adults age 18 and over, (4) a wide age range, (5) a wide birth year 
range, and (6) a set of vocabulary test items which have not been 
changed since 1974. The disadvantage of using the GSS data for 
trend analysis in test scores, however, is that there are only 10 test 
items in the GSS vocabulary test. Because of this disadvantage, 
there is reason for caution in the interpretation of GSS vocabulary 
test score trends. 

In presenting intercohort changes in vocabulary test scores, I 
considered the possibility that selectivity of education has changed 
over time. I also attempted to reconcile some of the inconsistencies 
in previous research. This analysis reports several findings. First, 
previous studies have presented flawed intercohort trends and age 
trends in GSS vocabulary test scores because changes in 
educational selectivity were not taken into account. Second, there 
was an intercohort decline in GSS vocabulary test scores－ a 
decline similar to the wide-spread test score decline of the 1960s 
and 1970s with respect to its onset, end, and magnitude. Third, 
vocabulary increased before individuals reach their late-thirties and 
declined after their late-sixties. There was no significant 
age-related increase between the late-thirties and the early-sixties－
a result that is consistent with Schaie’s (1996) findings based on 
longitudinal data. Finally, contrary to suggestions by Wilson and 
Gove (1999a, 1999b), the intercohort decline in GSS vocabulary 
test scores was not primarily a result of age-related increases in 
vocabulary over the life course. 
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II. Aging versus Cohort Explanations: A Brief 
Review 

Using data from the GSS, 1974-1990, Alwin (1991) reported 
an intercohort decline in education-adjusted mean verbal scores 
starting with individuals born in the period around 1916. 
According to his analysis, the effects of aging partially explained 
the downcast level of vocabulary knowledge in the oldest cohorts－
those who were age 79 or older in 1990. Except for these oldest 
cohorts, Alwin (1991) concluded that the effects of aging on 
vocabulary test scores were probably insignificant. Such a 
conclusion was based on the assumption that there were no period 
effects on verbal scores, and that a linear age variable contributes 
little to explaining the variance of vocabulary scores when cohort 
and amount of schooling are already controlled. Glenn (1994) 
confirmed Alwin’s (1991) finding of a long-term intercohort 
decline in GSS vocabulary test scores. With respect to aging effects, 
Glenn (1994) maintained that vocabulary scores, after adjusting for 
cohort and education, tended to decline, rather than increase, after 
young adulthood. 

In the GSS, 1974-1998, the correlation between age and birth 
year is 0.9. One of the strategies for overcoming the 
age-period-cohort identification problem is to depend on 
theoretical guidance or “side information” that suggests the 
relative plausibility of alternative interpretations of observed trends. 
For example, Wilson and Gove (1999a) argued that the observed 
intercohort decline in the GSS education-adjusted vocabulary 
scores reported by Alwin (1991) and by Glenn (1994) was spurious 
since verbal ability increases over the life span and peaks in old 
age.  

The essence of Wilson and Gove’s (1999a, 1999b) critique 
was five-fold. First, the finding of declining verbal achievement 
was not consistent with “the Flynn effect,” which notes that 
massive IQ gains over time in many countries is due to the 
increasing years of schooling worldwide (Wilson & Gove, 1999a: 
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253). For example, Flynn (1998) discovered that whites gained 25 
IQ points from 1918 to 1995 on the Wechsler-Binet tests in the 
U.S. Second, Wilson and Gove (1999a: 255-256) argued that the 
observed intercohort decline in education-adjusted vocabulary 
scores in the GSS was spurious since an education selection effect 
led to an unfair comparison of a more selective group (persons 
born in earlier years) to a less selective group (persons born in 
recent years) for a given level of schooling. Third, the spurious 
intercohort decline in vocabulary scores was the mirror image of 
true age-related increases in verbal ability over the course of a 
lifetime. Education-adjusted mean vocabulary scores increased 
with age and peaked at about age 65, when a significant decline 
followed (Wilson & Gove, 1999a: 259). Therefore, the age trend 
in GSS vocabulary test scores was consistent with the literature on 
cognitive development, which states that crystallized intelligence, 
such as that measured by the GSS vocabulary test, peaks and starts 
to decline in old age (Cattell, 1963, 1971). Empirical evidence of 
these age-related patterns in verbal ability were consistent with 
those presented in Schaie’s (1996) analysis using data from the 
Seattle Longitudinal Study. Fourth, after controlling for the effects 
of education (though not before), Wilson and Gove discovered that 
year of survey was negatively correlated with verbal scores in all 
age categories (18-34, 34-50, 50-66, and 66-81). Although survey 
year and birth year were highly correlated (r > 0.82) in each age 
category, the negative correlation between survey year and verbal 
score was not the result of an intercohort decline in GSS 
vocabulary test scores, but was solely a negative period effect since 
schooling had become less selective over time (Wilson & Gove, 
1999a: 264). Wilson and Gove also hypothesized the negative 
period effect could have been due to word obsolescence, a 
decrease in reading, changes in the ethnic composition or age 
structure of the populations, social disorganization, and the way in 
which the GSS was administered. Finally, Wilson and Gove noted 
that there had not been an intercohort decline in vocabulary 
acquisition. Instead of a decline, there might has been a modest 
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intercohort increase in average vocabulary size since words used in 
the GSS vocabulary tests have become somewhat less frequently 
used today than when the test was constructed (Wilson & Gove, 
1999b: 301).  

In responding to Wilson and Gove’s (1999a) age interpretation 
of the observed intercohort trend in GSS vocabulary test scores, 
Glenn (1999) used a different strategy to display mean vocabulary 
by age. Glenn traced four birth cohorts (1920-1929, 1930-1939, 
1940-1949, and 1950-1954) as they grew older through the GSS 
years, from 1974 to 1996. Glenn found that the GSS data showed 
no age-related increases in vocabulary scores within cohorts after 
young adulthood. Alwin and McCammon (1999), on the other 
hand, created several four-year cohort categories and three-year 
age categories. In each category of cohort or age, the correlation 
between age and birth year was largely reduced, but the year of 
survey became highly correlated with both age and cohort (r 
>0.98). Alwin and McCammon examined aging effects on 
vocabulary test scores within each cohort category and examined 
cohort effects on vocabulary test scores within each age category. 
By assuming an absence of period effects, Alwin and McCammon 
concluded that aging effects were not large enough to explain the 
larger intercohort patterns in GSS vocabulary test scores. 

Therefore, while Wilson and Gove promote an explanation 
based on aging, Glenn (1999) and Alwin and McCammon (1999) 
support a cohort explanation for the intercohort changes in GSS 
vocabulary scores. None of them, however, have provided 
compelling findings to support their positions, partly because 
changes in the selectivity of education over time were not taken 
into account. Wilson and Gove correctly argued that changes in 
the selectivity of education generated a distorted intercohort trend 
in education-adjusted vocabulary test scores. However, with 
respect to education-adjusted vocabulary test scores in the GSS 
data, if changes in the selectivity of education bring about a 
spurious intercohort decline, they will also produce a false age 
trend which, Wilson and Gove suggest, is in line with literature 
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that “consistently indicates that verbal abilities, especially 
vocabulary knowledge, continue to improve over the life course, 
and that significant decline often does not begin until age 60 or 
later” (Wilson & Gove, 1999a: 258). Because of the absence of a 
control for temporal changes in the selectivity of education, Wilson 
and Gove (1999a, 1999b) overestimated the effects of age on 
vocabulary test scores throughout their analyses. For the same 
reason, cohort effects were not accurately measured by Glenn or 
Alwin and McCammon. Without controlling for changes in the 
selectivity of education, one cannot adequately evaluate the 
relative plausibility of aging versus cohort interpretations of the 
observed intercohort differences in education-adjusted vocabulary 
test scores. 

III. Data 
I used data from the GSS, 1974-1998. The GSS is a series of 

replicating cross-sectional surveys for adults age 18 and over. For 
each survey year, there is a sample size of about 1,500 respondents. 
Since 1975, the GSS samples have been designed to give every 
household an equal probability of inclusion in the sample. In order 
for the GSS samples to be representative of the U.S. population on 
the individual level, and to take into account the over-sampling of 
blacks in 1982 and 1987, I applied the relevant statistical weights 
(Davis & Smith, 1992). 

A ten-item multiple-choice vocabulary test was administered 
to respondents in the GSS survey years of 1974, 1976, 1978, 1982, 
1984, 1987-1991, 1993-1994, 1996, and 1998. For each word 
item, GSS respondents were asked to choose the one word out of 
five possible matches that came closest in meaning to the stimulus 
word (first presented and in capital letters). Hauser and Huang 
(1997) provided sample vocabulary test items which are 
reproduced in Table 1. In the GSS, the vocabulary test score 
variable represents the total number of correct word items.   

In the analyses, persons who were at least 24 years old were 
included since many younger people are still in school. In addition, 
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younger respondents in the GSS may also be less representative of 
the younger population (Alwin & McCammon, 1999). In some 
cases of replicating Wilson and Gove’s analyses, however, 
individuals 18 to 23 years of age were included for sample 
consistency. I included only individuals who are native-born not 
only because non-natives score significantly lower on the GSS 
vocabulary test, but also because there was a significant 
relationship between nativity and cohort membership (Alwin & 
McCammon, 1999). Finally, I selected valid cases for respondents’ 
years of education completed and the number of adults in the 
household. These case selections resulted in a total of 16,155 cases. 
When individuals 18 to 23 years of age were included, the sample 
size was 17,803. 

IV. Methods 

A. Distribution of the GSS Vocabulary Test Scores 
Because the distribution of GSS vocabulary test scores was 

censored on the right-hand side, the OLS model tended to 
underestimate the effects of key independent variables (e.g., age, 
birth year, and years of education). In addition, there were ceiling 
or floor effects on the number of correct answers in other 
subpopulations (e.g., individuals in high-scoring or low-scoring 
birth cohorts). For this reason, the analyses of the vocabulary test 
score data were based on a two-sided Tobit specification, which 
compensated for censoring at both ends of the distribution on the 
assumption that the true distribution of test scores is Gaussian 
(Maddala, 1983; Amemiya, 1984). The use of the Tobit 
specification, relative to the use of the OLS specification, did not 
make a significant difference to the results. 

B. Changes in the Selectivity of Education over Time 
Schooling shapes knowledge of vocabulary and selects for 

verbal ability as well. The relationship between years of schooling 
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completed and measured verbal ability among adults reflects (1) 
the effects of the educational experience on vocabulary acquisition, 
and (2) selectivity of schooling on the basis of pre-existing 
characteristics that affect verbal ability such as innate ability and 
socioeconomic background. As the mean level of schooling years 
completed in the population increases over time, the standard of 
elite education increases as well. For example, an average high 
school graduate born in 1920 is more highly selected than is an 
average high school graduate born in 1970. Since the selectivity of 
education changes over time, controlling for respondents’ years of 
schooling completed for persons of different birth cohorts is likely 
to introduce a “pseudocontrol” which may distort the results 
(Lieberson, 1978, 1985).  

To deal more precisely with the effects of educational 
selectivity and their changes over time, a data set which includes 
not only measures of adult verbal ability but also measures of 
preadult ability across several cohorts was needed. However, to the 
author’s knowledge, no longitudinal national data sets exist at the 
present time with the required measures of preadult ability across 
several birth cohorts which cover a wide range in time. Given what 
is available in the GSS, some indirect evidence sheds some light on 
the topic. For example, for a given level of schooling, respondents’ 
relative educational standing within cohorts changed across 
cohorts as the average level of educational attainment in the 
general population increased over time. Therefore, intercohort 
changes in respondents’ relative educational standing within 
cohorts may be considered a proxy measure for intercohort 
changes in the selectivity of education.  

To measure respondents’ relative educational standing within 
cohorts, I created 16 birth cohorts which included the 1885-1900 
cohort, a set of 14 five-year cohorts from 1901 to 1970, and the 
1971-1974 cohort. For each birth cohort, I assigned a score to 
every respondent according to his/her cumulative percentile in the 
percentage distribution for respondents’ years of schooling 
completed, as shown in Table 2. For example, respondents born 
between 1901 and 1905 and with 12 years of schooling have a  
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cumulative percentile of 76.3, based on the cumulative percentage 
distribution of respondents’ years of education completed for 
respondents born in that cohort. Therefore, these respondents 
were assigned a score of 76.3. Having also 12 years of education, 
respondents born between 1966 and 1970, however, have a much 
lower score of 38.4. To control for changes in the selectivity of 
education over time, I control for these scores, which indicate 
respondents’ relative educational standing within cohorts. For 
another example, according Table 2, an elementary school 
graduate with eight years of schooling, born between 1885 and 
1900, has an educational standing comparable to that of a high 
school graduate born between 1941 and 1945. In this analysis, I 
treat these two persons as having the same “competitive 
advantage” with respect to their pre-existing characteristics, such 
as inherent cognitive ability and socioeconomic background, 
factors known to affect verbal ability.  

A similar strategy, a ridit transformation of respondents’ years 
of schooling completed, was used by Lieberson (1978: 960) to 
consider the possibility that education was a pseudocontrol in 
examining the income differences found between Southern-born 
Blacks living in the North and Northern-born Blacks. In some 
status attainment models such as the vacancy competition model, 
one’s standing in educational attainment relative to others of the 
same cohort is often regarded as more important than one’s 
absolute years of schooling completed in obtaining a high-paying 
job (Sørensen, 1979; Thurow, 1975; Sakamoto & Powers, 1995; 
Liu & Sakamoto, 2002). This is because one’s relative level of 
educational attainment is regarded as a better measure of 
“competitive advantage.” 

A correlation coefficient of 0.522 between these percentile 
scores and vocabulary test scores was nearly equal to a correlation 
coefficient of 0.517 between years of education completed and 
vocabulary test scores. This indicates that relative standing within a 
cohort in educational attainment predicted verbal scores almost as 
well as the number of years of schooling completed. Respondents’ 
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years of schooling completed and respondents’ relative schooling 
standing within cohorts had a correlation of 0.89. This high 
correlation of 0.89 between absolute and relative levels of 
educational attainment was partially driven by a limitation in the 
measure of respondents’ relative level of educational attainment. 
The limitation was that those who had extremely low or extremely 
high levels of educational attainment changed very little in their 
relative educational standing over time. For instance, the 
correlation coefficient was reduced to 0.77 when the sample was 
limited to those with nine to 15 years of schooling. For individuals 
with 11 to 13 years of schooling, the correlation between the 
absolute and the relative levels of schooling was as low as 0.53. 

For each birth cohort in the GSS, 1974-1998, Figure 1 
displays the percentage of respondents not completing high school, 
completing high school, completing some college, and completing 
a bachelor’s degree or beyond. The amount of schooling 
completed increased significantly for individuals born before the 
late 1940s. For individuals born between the late 1940s and the 
early 1970s, the increase in the mean level of schooling completed 
was less significant. This implies that changes in educational 
selectivity on vocabulary test scores were largely confined to 
cohorts born before 1946. 

In this paper, I address four research questions. (1) Has there 
been an intercohort decline in GSS vocabulary test scores? (2) 
What is the age trend in GSS vocabulary test scores? (3) Is the 
observed intercohort decline in vocabulary test scores attributable 
to either an aging effect or a period effect? (4) Does the 
intercohort decline in vocabulary test scores resemble the 
well-known test score decline of the 1960s and 1970s (Koretz, 
1986) in its onset, end, and magnitude?  

V. Results 

A. Intercohort Trends in Vocabulary Test Scores 
Figure 2 displays three intercohort trends in vocabulary test 



772� EURAMERICA 



Has Verbal Ability Declined in America? 773 



774� EURAMERICA 

scores based on a baseline model, an education model, and a 
standing-adjusted model. The baseline model used included birth 
cohort only: 

    E[y] = α+∑
I 

1
 βi xi            (1) 

where y was the number of correct vocabulary test scores items, α 
was the intercept, the xi were a set of 15 dummy variables 
representing 16 birth cohorts (the 1946-1950 cohort was the 
reference group), and the βi were cohort effects. Table 3 reports 
the age range within each birth cohort. In the education model, a 
continuous variable for respondents’ years of education was added 
to the baseline model. In the standing-adjusted model, 
respondents’ relative educational standing within cohorts was 
added to the education model.2 

As displayed in Figure 2, the education model revealed a 
long-term intercohort decline in vocabulary test scores, a decline 
consistent to that reported by Alwin (1991). The decline began 
with the 1911-1915 birth cohort and continued to the most recent 
cohort, persons born in 1971-1974. This long-term intercohort 
decline in vocabulary test scores was recognized by Glenn (1999) 
and Alwin and McCammon (1999), though interpreted as spurious 
by Wilson and Gove (1999a, 1999b). Wilson and Gove (1999a, 
1999b) came to this conclusion because (1) changes in educational 
selectivity over time were not taken into account; (2) the 
intercohort decline manifest in the GSS vocabulary scores stood 
out as an anomaly, because it was inconsistent with other studies 
whose results suggested a relatively modest increase in verbal IQ 
(Flynn 1984a, 1984b, 1987, 1994, 1998); and (3) the observed 
intercohort decline in education-adjusted vocabulary test scores 
was, in fact, a mirror image of genuine age-related accumulations 
in vocabulary knowledge. 

The standing-adjusted model, unlike the education model, 

                                                 
2 For these three models, Table A1 in the appendix shows the regression estimates. 
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takes into consideration the fact that selectivity of education 
changes over time. As displayed in Figure 2, results from the 
standing-adjusted model suggest that a systematic intercohort 
decline in the GSS vocabulary scores started much later, beginning 
with persons born in the period around 1946 to 1950. The 
intercohort decline manifest in the GSS vocabulary scores does not 
stand out as an anomaly in the presence of the “Flynn effect.” The 
decline in test scores during the 1960s and 1970s is well-known. 
As Koretz (1986) suggested:  

Although not all indicators of educational achievement 
showed large declines over the past two decades, the great 
majority did, leaving no question that the decline was real 
and not an artifact of specific tests. The decline was 
widespread, appearing among many types of students, on 
many types of tests, in many subject areas, and in all parts of 
the nation. Moreover, in many instances, the decline was 
large enough to be of serious educational concern. (p. 31) 

According to Koretz, the test score decline started with 
individuals born in 1946 for the Scholastic Aptitude Test (SAT), in 
1949 for American College Testing Program (ACT) tests, and in 
1951 for the Iowa Tests of Educational Development (ITED) 
Grade 12 and the Minnesota Scholastic Aptitude Test administered 
to high school juniors. Therefore, the intercohort decline in 
vocabulary test scores closely resembled the test score decline in 
the 1960s and 1970s at its onset. The test score decline ended with 
persons born in 1962 for the SAT, in 1958 for the ACT, and in 
1962 for ITED Grade 12. From the present analysis, however, 
Figure 2 shows that the intercohort decline in GSS vocabulary test 
scores, after controlling for respondents’ relative educational 
standing within cohorts, ended with persons born in 1970-1974. 
This is because those born later are younger, and younger people 
tend to have lower verbal scores. When age was properly 
controlled, as will be shown later, the vocabulary test scores 
intercohort decline ended at earlier cohorts. The resemblance 
between the intercohort decline in vocabulary test scores and the 
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widespread test score decline during the 1960s and 1970s will be 
discussed separately. 

B. Age Trends in Vocabulary Test Scores 
To display age trends in vocabulary test scores, the same strategy 
used to display intercohort trends in vocabulary test scores was 
used. I regressed vocabulary test scores on a set of 15 dummy 
variables representing 16 age categories (the 28-31 age category 
was the reference group), with and without controlling for the 
amount of schooling and respondents’ relative educational 
standing within cohorts. Table 3 reports the range of birth years 
for each age category. Based on three sets of regressions, Figure 3 
displays three age trends in vocabulary test scores. 3  After 
controlling for the amount of schooling completed, vocabulary 
knowledge increased with age until individuals reached their 
mid-sixties. This is the age trend that Wilson and Gove (1999a) 
believed to be intrinsic and consistent with the literature on 
cognitive psychology. But after controlling for respondents’ relative 
educational standing within cohorts, as shown in Figure 3, aging 
appeared to increase one’s vocabulary knowledge before the 
late-thirties. Between one’s late-thirties and early sixties, there was 
no significant increase in vocabulary knowledge. The rise in the 
mid-sixties was probably attributable to the fact that persons still 
surviving tend to have higher verbal ability. That is, those who died 
a few years before they reach their mid-sixties were likely to have 
lower verbal ability than those who survived. The drop in verbal 
ability after the mid-sixties, on the other hand, resulted from the 
biological effects of aging. Without taking into account changes in 
the selectivity of education over time, Wilson and Gove 
overestimated aging effects during middle age.  

 

                                                 
3 The regression estimates for these three sets of regressions are presented in Table 

A2 of the appendix. 



778� EURAMERICA 

 



Has Verbal Ability Declined in America? 779 

This is further demonstrated in Table 4. Table 4 shows the effects 
of age independent of period effects. Table 4 was modeled on 
Wilson and Gove’s Table 2 (1999a: 262). As such, the extent to 
which Wilson and Gove’s (1999a) findings were affected by 
controlling for changes in the selectivity of education over time 
could be examined. As with Wilson and Gove’s table, four age 
categories (24-35, 36-50, 51-65 & 66-89) were created to 
minimize the correlation between age and the year of survey.4 In 
Table 4, there are four regression models for each age category. 
Model 1 shows that the effects of aging on vocabulary test scores 
were positive for ages 24 to 35 and negative for ages 66 to 89. 
Controlling for the year of survey additionally, as shown in Model 
2, did not change the effects of aging since age and survey year 
were not significantly correlated. Wilson and Gove (1999a) 
suggested that an intrinsic age trend in vocabulary test scores 
should appear when vocabulary test scores are regressed on age 
and years of education. Indeed, Model 3 shows that aging effects 
were positive for age categories 24 to 35, 36 to 50, and 51 to 65, 
but negative for the oldest age category, 66-89. However, after 
holding changes in the selectivity of education constant by 
controlling for respondents’ relative educational standing within 
cohorts, as shown in Model 4, the effects of aging become 
insignificant between the ages of 36 and 50 and between 51 and 
65. Therefore, the regression results presented in Table 4 are 
consistent with the standing-adjusted age trend displayed in Figure 3. 
The results also suggest that the standing-adjusted age trend 
displayed in Figure 3 was not significantly affected by a period 
effect because aging effects in Table 4 were independent of period 
effects.  

 

                                                 
4 For the age categories, 24-35, 36-50, 51-65, and 66-89, respectively, the 

correlations between age and survey year were 0.079, -0.004, -0.018, and 0.086; 
the correlations between age and birth year were -0.36, -0.5, -0.5, and -0.57; 
and the correlations between birth year and year of survey were 0.9, 0.87, 0.88, 
and 0.77. 
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Wilson and Gove (1999a, 1999b) also presented three misleading 
figures to support their thesis of lifelong acquisition in vocabulary 
until old age. In each figure, Wilson and Gove showed mean 
vocabulary score by birth year for respondents born between 1945 
and 1976 for the three sets of selected GSS survey years. In the 
first two figures (Wilson & Gove, 1999a, Figures 3-4, pp. 
259-260), these three sets of selected GSS survey years were: 
1974-1976, 1974-1987, and 1974-1996. In the last figure (Wilson 
& Gove, 1999b, Figure 2, p. 292), these three sets of GSS survey 
years were 1974-1978, 1984-1988, and 1993-1996. By adding 
data from later survey years, Wilson and Gove included older 
respondents from the same cohorts. For respondents from the 
same birth cohorts, Wilson and Gove found that older respondents 
in later survey years had higher vocabulary scores than younger 
respondents in earlier survey years. Therefore, Wilson and Gove 
suggested that the patterns indicated in these figures were 
consistent with the literature that vocabulary knowledge continues 
to increase over the life course until age 60 or later (Wilson & 
Gove, 1999a: 260; Wilson & Gove, 1999b: 291).  

In fact, Wilson and Gove’s figures did not support a long-term 
positive aging effect which continues until persons reach their 
sixties. The observed significant age-related increases in vocabulary 
scores in Wilson and Gove’s figures were largely dominated by 
vocabulary increases between age 18 and age 36. If Wilson and 
Gove were to exclude respondents who were younger than 36 
years old, they would have found no significant age-related 
increases in vocabulary scores. For example, modeled on Wilson 
and Gove’s (1999a) Figure 3, I created Figure 4 which presents 
mean unadjusted vocabulary score by birth year for adults ages 18 
to 65 who were born after 1930, for three sets of selected GSS 
survey years: 1974-1976, 1974-1987, and 1974-1996. While the 
data in Wilson and Gove’s (1999a) Figure 3 were restricted to 
respondents ages 18 to 51 who were born after 1944, Figure 4 of 
the present study extended the trend lines by including 
respondents ages 18 to 65 who were born after 1930. As with 
Wilson and Gove, no sampling weights were used. For 
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respondents born after 1944, the results shown in the present 
study’s Figure 4 were consistent with those presented in Wilson 
and Gove’s (1999a) Figure 3, which indicated that cohorts’ mean 
scores were higher for older respondents in later survey years than 
for younger respondents in earlier survey years. However, when 
respondents younger than 36 years old were excluded, Figure 5 of 
the present study indicated that the age-related increases in 
vocabulary scores were no longer significant. Thus, it was 
inaccurate for Wilson and Gove to argue that their figures support 
a long-term positive aging effect which continues until one’s 
late-sixties. The results shown in the present study’s Figures 4 and 
5 indicate, again, that aging increased one’s vocabulary knowledge 
before the late-thirties. After one’s late-thirties, there were no 
age-related increases in vocabulary. A flat trend during middle age, 
between one’s late-thirties to early sixties is, in fact, consistent with 
the literature on adult cognitive development. For example, Schaie 
(1996: 107-136) used longitudinal data from the Seattle 
Longitudinal Study and found that verbal ability did not change 
significantly during middle age. 

C. Are the Cohort Effects Spurious Due to Aging? 
As shown in Figure 2, the intercohort decline in GSS verbal 

scores, after controlling for years of education and changes in 
educational selection over time, began with the 1946-1950 birth 
cohort and was sustained through the cohorts of the early 1970s. 
One may suspect that (1) the uninterrupted vocabulary test scores 
decline for these birth cohorts may be primarily attributable to the 
fact that more recent cohorts were also younger and therefore had 
lower scores, or (2) the intercohort decline in vocabulary scores 
was mainly due to a period effect. When birth cohorts were limited  
to persons born between 1946 and 1974, age, birth year, and year 
of survey correlated only moderately with each other.5 Hence, it  

                                                 
5 The correlation between age and year of survey was 0.48. It was -0.55 for age 

and birth year and 0.47 for year of survey and birth year. 
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was possible to examine whether the verbal score decline for 
cohorts born after 1950 was primarily due to an aging effect or a 
period effect. To address these two questions, the following 
specification in the cohort model was used: 

    E[y] = α+ ∑
I 

1
 βi wi + δ1 z1           (2) 

where y was the number of correct vocabulary test scores items, α 
was the intercept, the wi were dummy variables representing six 
birth cohorts (1946-1950, 1951-1955, 1956-1960, 1961-1965, 
1966-1970, 1971-1974, where the 1946-1950 cohort was the 
omitted category), the βi were cohort effects, z1 was a continuous 
variable for years of schooling completed, and the δ1 represented 
the effects of schooling. In this model, respondents’ relative 
educational standing within cohorts was not included as an 
independent variable since changes in the selectivity of education 
were not significant for cohorts born after 1945, see Figure 1.  

To examine whether aging accounted for the intercohort 
decline, a set of age dummy variables representing seven age 
categories (24-27, 28-31, 32-35, 36-39, 40-43, 44-47, 48-52, 
where the 24-27 age category was the omitted group) were added 
to the cohort model. To examine whether intercohort decline was 
due to a period effect, a set of one-year survey year dummy 
variables (1996 was the omitted category) was added to the cohort 
model. 

Figure 6 presents the results.6 Considerably lower than what 
was suggested by Wilson and Gove (1999a, 1999b), aging 
accounted for only about 23 percent of the intercohort decline in 
vocabulary test scores for persons born between 1946 and 1974. 
For a shorter time range, persons born between 1946 and 1970,  

                                                 
6 The regression estimates for these three sets of regressions are presented in Table 

A3 of the appendix. 
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aging accounted for only 16 percent of the intercohort decline. 
After controlling for age, the end of the intercohort decline took 
place in the 1966-1970 cohort.  

I controlled for year of survey to see whether the intercohort 
decline was due to a period effect. However, as shown in Figure 6, 
the intercohort decline in vocabulary test scores persisted after 
controlling for year of survey.  

D. Some Characteristics of the Intercohort Decline in 
Vocabulary Test Scores 
To what extent does the intercohort decline in vocabulary test 

scores resemble the well-known test score decline of the 1960s and 
1970s? Because interchort trends displayed in Figures 2 and 6 were 
based on 5-year birth cohort aggregates, one cannot be certain as 
to which year the onset and the end of the decline took place. As 
reported earlier, the onset of the intercohort decline in vocabulary 
test scores took place at the 1946-1950 birth cohort. Because the 
year-specific (birth year) mean vocabulary test scores were the 
highest for 411 persons born in 1948, the vocabulary test scores 
intercohort decline approximately resembles the test score decline 
of the 1960s and 1970s at its onset.  

With respect to the end of the decline in test scores during the 
1960s and 1970s, Koretz (1986) suggested that it ended with 
persons born in the late 1950s (for students in lower grades) or 
early 1960s (for students in higher grades). The age-controlled 
intercohort trend displayed in Figure 6, which is based on 5-year 
birth cohort aggregates, suggests that the decline ended with 
persons born in the 1966-1970 cohort. It is possible, however, that 
the true end year of the decline occurred earlier. For example, the 
year-specific (birth year) mean vocabulary test scores was as low as 
5.68 for the 243 persons born in 1961.  

According to the age-controlled interchort trend displayed in 
Figure 6, the magnitude of the intercohort decline in vocabulary 
test scores from the 1946-1950 birth cohort to the 1966-1970 
birth cohort was 0.36 standard deviation units, based on the 
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standard deviation of vocabulary test scores in the 1966-1970 birth 
cohort. Based on the standard deviation of vocabulary test scores 
in the 1946-1950 cohort, the magnitude of the decline was 0.33 
standard deviation units. The size of the decline in GSS vocabulary 
test scores was smaller than the decline of 0.48 standard deviations 
for the SAT-Verbal and a decline of 0.4 standard deviations for the 
ITED-Reading Grade 12. The larger decline found for the 
SAT-Verbal was attributable to sample selection and changes in the 
composition of test-takers. Koretz (1986) concluded that the 
magnitude of the test score decline averaged about 0.3 standard 
deviations across subjects and tests over the entire period of the 
test score decline. Given that verbal tests evidenced a larger decline 
than tests of other subjects, the size of the intercohort decline in 
vocabulary test scores is consistent with the average size of declines 
found in other test data sets. Therefore, the intercohort decline in 
GSS vocabulary test scores, after controlling for absolute and 
relative level of educational attainment and aging effects, was 
similar to the well-known test score decline of the 1960s and 
1970s in its onset, end, and magnitude.  

VI. Conclusions 
Controlling for respondents’ years of schooling completed, 

Alwin (1991) presented a long-term intercohort decline in GSS 
vocabulary test scores beginning with persons born early in the 
twentieth century. Alwin’s (1991) model assumes that persons born 
in recent years are as selective as persons born in earlier years with 
respect to the same level of educational attainment. This is 
questionable because the average years of education completed has 
changed significantly for individuals born in the first half of the 
twentieth century. Furthermore, the plausibility of such a 
long-term intercohort decline in verbal ability is challenged by the 
fact that it is not found in other data sets.  

In this study, I considered the possibility that the selectivity of 
education may change in correspondence to changes in the average 
years of schooling completed over time. After controlling for 



Has Verbal Ability Declined in America? 789 

temporal changes in the selectivity of education, the intercohort 
decline started much later, beginning with individuals born 
between 1946 and 1950. Therefore, the onset of the decline is 
consistent with that of the widespread test score decline of the 
1960s and 1970s. After aging effects were controlled additionally, 
the intercohort decline in GSS vocabulary test scores resembled the 
massive test score decline of the 1960s and 1970s in its onset, end, 
and magnitude. 

In previous research, the focus of the debate was on whether 
the observed intercohort decline in GSS vocabulary test scores was 
actually an increase in vocabulary as people age. Results of this 
study suggest that (1) vocabulary increases before individuals reach 
their late-thirties and declines after they reach their late-sixties and 
there is no significant age-related increase in vocabulary between 
the late-thirties and the early-sixties; (2) the intercohort decline in 
vocabulary test scores is not primarily due to age-related increases 
in vocabulary over the life course; and (3) the observed significant 
age-related increases in vocabulary scores in Wilson and Gove’s 
figures (1999a, Figures 3-4, pp. 259-260; 1999b, Figure 2, p. 292) 
were not caused by a long-term positive aging effect that continues 
into the late sixties, but appear to be attributable to vocabulary 
increases between the ages of 18 and 36. In sum, the results of this 
study weaken the age interpretation.  

The intercohort decline in verbal ability may not be spurious 
as interpreted by some earlier researchers. Alternative explanations 
for the decline may exist. For example, Hayes, Wolfer, and Wolfe 
(1996) reported that schoolbook publishers after World War II 
reduced their use of the more rare words to the extent that current 
sixth, seventh, and eighth grade schoolbooks were simpler than 
fifth grade schoolbooks used before World War II. These simplified 
schoolbooks were used by baby boomers (persons born between 
1947 and 1961) and subsequent cohorts. Therefore, Hayes and his 
colleagues hypothesized that the declining mean SAT-verbal scores 
since 1963 may be partly attributed to the widespread decline in 
the difficulty of schoolbooks in elementary, middle, and high 
schools after World War II.  
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One should also take note that there were only ten test items 
in the GSS vocabulary test. Trends in GSS vocabulary test scores 
could be biased if some words in the test have become more 
difficult over time, independent of other changes in verbal ability 
in the general population. 
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語文能力在美國有下降的趨勢嗎？ 
 

黃敏雄 

 

摘 要 

最近一些研究者使用美國社會變遷調查資料 (General Social 

Survey, 1974-1996)，爭議語文能力是否有隨出生年逐年下降的趨

勢。有一些研究者指出，過去所觀察到語文能力隨出生年逐年下降

的趨勢是假象，此乃導因於語文能力會隨年齡逐年增加。另有學者

認為，年齡對語文能力的影響有限，不足以解釋整個下降趨勢。本

文首先釐清過去研究在分析方法上的爭議，進而控制相同教育程度

在不同世代所具有的相對位階。結果發現，年齡並不是解釋語文能

力下降的主因。語文能力在美國的下降現象始於一九四○年代末期

出生的世代，止於一九六○年代早期出生的世代，此趨勢及其變化

幅度與一九六○及一九七○年代美國各州所發現的學習測驗分數

下降情況相似。 
 

關鍵字：字彙測驗分數、測驗分數下降情況、語文能力、出生年分析、

年齡 
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