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Measuring_Educational Expectancies

Darlene Russ-Eft
American Institutes for Research

The demographic accou7 g approach was applied to educational data to
trace the movement of indivi_ among educational states such as
different grade levels. Procedures were developed to match individual
records on successive years of the Current Population Survey (CPS). Transi-tion rates from one grade to the next were calculated for male and female
cohorts ranging in age from 3 to 24. These transition rates were succes-
sively multipled to provide an expectancy for (1) highest grade completed,(2) the probability of high school completion, and (3) the probability of
college completion. Policy issues were addressed concerning the educa-
tional opportunities of males versus females who were above, below, or atthe modal grade level for their age group and who were either enrolled or
not enrolled in school.



Introduction

Concern for the equitable distribution of educational opportunities

has inspired numerous studies and reports on the status of women and blacks

relative to white males (e.g., Duncan, 1968; Chadima & Wabnick, 1977; Tipps

& Zimbler, 1978; and Gilmartin, 1980). Numberec mong these research efforts

are studies that have used major longitudinal data bases to examine the paths

followed and the time spent in pursuit of education by various population

subgroups (e.g. Wise, McLaughlin, & Gilmartin, 1977; Peng, 1977; and Abeles,

Steel, & Wise, 1978). Nevertheless, a suggestion was rase,- 1:y Robert Johnston

(at the National Research Council Committee on National St.istics conference
on indicators of educational equity) to develop educational expectancy measures.

The present paper was an attempt to follow Johnston's suggestion. It
employs a simplified demographic accounting scheme, as described by Robert
Stone (1971) and Marilyn McMillen and Kenneth Land (1979) to examine issues

related to enrollment status and rates of transition among educational states.

The demographic approach to social accounting estimates the stocks and
flows of the human population in various sectors (e.g., education, health,

housing, and marriage and family). The application is similar to a system
of national economic accounts, which integrates information on economic
and financial stocks and flows. In the case of demographic accounting,

the purpose is to describe the pattern of society and the ways in which
this pattern changes over time. Furthermore, it provides a comprehensive
and consistent basis for policy planning.

The demographic accounting approach uses data from successive years to
trace the movement of individuals among states within a sector. The

results provide information on the approximate rates of transition into
and out of each state. If we consider states in terms of grade levels in

schools, then the demographic accounting scheme can be used to estimate

the probabilities of students remaining in the same grade (if enrolled),

advancing one or more grades ahead, or falling one or more grades behind.

In more sophisticated applications of this approach to education, the

transition rates among particular educational states can be derived (e.g.,
the probability of students leaving regular grade school programs to

enroll in special education classes). Furthermore, data from different



sectors can eventually be linked to provide a more comprehensive view

(e.g., the effects on movements within the educational system of students
entering the work force or not being enrolled in school for one or more
years in their educational careers can be estimated).

Work that has been done to date to develop demographic accounting

systems has been limited for the most part to the estimation of single-

stage transition probabilities (i.e., probabilities computed for pairs of
adjacent years only) due to the paucity of the data that are available.
The present study has also been limited to the estimation of single-stage
transition probabilities; specifically, to estimating enrollment and
transition rates among educational grades for the two pairs of years
1974-75 and 1977-78. The data for analysis were supplied by the October

Current Population Survey for these years.

The estimated transition rates for each pair of years were used to

examine the probabilities of (1) the highest grade completed, (2) high
school completion, and (3) college completion, for males and females aged
3-24 years who were above, below, or at the modal grade level for their
age group and who were either enrolled or not enrolled in school. Limita-
tions of the data prevented these analyses from being disaggregated fur-
ther (e.g., to other population subgroups). Nevertheless, policy issues
and questions were addressed concerning the educational opportunities of
males versus females in the three areas of analysis, and comparisons were
made of the opportunities of these groups for each pair of years.

The Current Population Survey (CPS) conducted by the Census Bureau

overcomes the probl'm of the limited time period which occurs when using

longitudinal data bases. The CPS is conducted each month and includes

a national sample of approximately 47,000 households. The sample is drawn
from over 461 areas comprising 923 counties and independent cities, and
it covers the fifty states and the District of Columbia. Thus, with appro-
priate weighting procedures, it is possible to obtain estimates for the
United States population. In addition, it is possible to match records

across files, because the rotation scheme for sampling provides longi-
tudinal information on those households that have the same residents.*

* Since the scrambling algorithm for the household ID 7.--ber has been
changed several times, it is possible to match files oily within the
following groups.
1. January 1968 through November 1971
2. December 1971 through December 1972
3. January 1973 through December 1976
4. January 1977 to the present
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We decided to use the CPS data for several reasons. The longitudinal
component in the sample permitted us to derive and compare transition

probabilities for two pairs of adjacent years and to estimate educational

expectancies by successively multiplying these probabilities for each pair
of years. Because of the size of the CPS sample, the survey provided

information on the full range of ages and educational levels, enabling an
examination of each kind of transition. Finally, the CPS is a national
data base that has been developed and maintained for 30 years and that
continues to be updated. Thus, our work :ould be replicated with CPS data
from other years to determine whether any significant changes have taken
place in terms of educational expectancies.

Procedures for Creating Longitudinal Record Using the CPS

As mentioned above, the CPS contains a longitudinal component, since

certain households remain in the sample. However, even though the house
hold remains in the sample, the persons within the household may change
from one year to the next. Therefore, creating longitudinal records
requires more than just matching household identifiers from one survey
year to the next. The procedures for matching cases from two successive
years of the CPS followed three basic steps: (1) matching individuals by
household identifier, age, and sex; (2) testing these indivdual matches by
comparing the sex and age of all others in the household for the two
years; and (3) deleting potential individual matches that were probably
spurious. These procedures are described in greater detail below.

Matching individ7ial records. Individual records were initially linked
using the household identification number assigned by the Bureau of the
Census. A record was considered to be a match if, for the two years, the

same sex was listed and the age variable showed no change or an increase

of one or two years. (Since respondents to the CPS survey may not be
contacted at exactly the same time each October, persons with October
birthdays may show no increase in age or an increase of two from one year
to the next, depending on the survey schedule for each year.)

Checking household data. At this point, records for all other persons
with the same household identification number (e.g., family members) were

examined. This step aimed to assess whether the family in the household

was the same for both years. If the family was considered a match for

both years, then the individual records in the analysis file with the same

-3-
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household identification number and matched by sex and age variables for

the pair of years were considered to be truly matched. If three or more

persons in a houshold matched according to household identification num-

ber, sex, and age, then the household was considered a match. Otherwise,
if two or more persons aged 14 years or older in the household did not

match, then the household was considered to be a nonmatch and all records

for that household were deleted from the analysis. All other households

with at least one person matched were considered a match. These criteria

were arrived at as a compromise between allowing for norual family changes

while rejecting ,vases that would be highly unusual for a family.

Deleting sc....rios matches. Three kinds of cases were considered

likely spurious matcaes and were deleted from the file: (1) individuals

whose race was not the - me in both years, (2) individuals whose age

remained the same and highest grade completed 7emained the same or

decreased, and (3) individuals whose age increased by two years and

highest grade completed increased by two or more years.

Procedures for Computing Hi-hest Grade Completed

The CPS records permitted us to define educational level in two ways:
grade currently attending one iighest grade completed. We decided to use
the latter definition, for it provided a more definite educational state,

and it permitted us to specify an educational state for persons who were
not currently attending school. This decision left us with the tasks of

specifying the procedures for determining the variable

completed.

Differences in the CPS records for adults (ages 14

of highest grade

and older) and for

children (ages 3 to 13) necessitated some differences in computation of

highest grade completed. The adult records contain an indication of

highest grade attended (from grade 1 to college 6+) and of whether the

grade was completed. If ae highest grade attended had not been com-

pleted, one grade level was subtracted from the highest grade attended to

obtain the highest grade completed. For example, if a person had attended

the 11th grade but was not reported a3

grade completed was designated as 10th

cedure was employed for the children's

having completed it, the highest

grade. Essentially, the same pro-

records However, for children

attending nursery school (either full-day or part-day), the highest grade

completed was designated as "n-ne." For children attending kindergarten
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(either full-day or part-day), the highest grade completed was designated
as nursery school. These procedures may have introduced biases in the
records for the young children; therefore, caution must be exercised in
examining the results from the preschool group.

Procedures for Deriving Transition Probability and Expectancy Measures
As a first step, we identif:.ed the kind of transition that the person

experienced from one year to the next. _Transitions were defined for grade
level and for enrollment status. Each individue. on the matched file was
classified into one of 42 states in each year: 21 levels of highest grade
completed, tr, enrolled/not enrolled. For any individual, only six transi-
tions were considered "al-owable," and individuals with other transitions
were deleted from analysis. The six allowable transitions were (1 and 2)
no change in highest grade completed and either change or no change
enrollment status, (3 and 4) an increase of one grade in highest grade
completed (normal progress in school) and either change or no change in
enrollment status, and (5 and 6) an increase of two grades in highest
grade completed and either change or no change of enrollment status. The
resulting 42 x 42 transition matrix was calculated separately for each
sex, for each race (whit..., black, other), and for ach age (from 3 to 24.
resulting in a total of 132 matrices. The matrices for "other" races were
too sparse to permit stable estimation, so analyses were limited to whites
and blacks. The matrix of one-year transitions from age a to a + 1 for
race r and sex s is denoted M

rs (a). Table 1 presents the M
rs (a) matrix

of transition prob Alleles for 15-year-old white females. As described
above, all cases that had missing data for highest grade completed or that
had changed to a grade level other than 0, 1, or 2 grades higher were
deleted from further calculations.

The next step involved the calculation of n-year matrices of transi-
tion probabilities from age (a) to age (b), where for most analyses, b
equaled 25. A matrix MM

rs(a'b) was calculated for each age such that
"Irs(a'b) = M

rs(a) x Mrs (a+1) x x M
rs (b-1), where the multi-

plication is standard matrix multiplication.

The final - in calculating expected states at age b involved the
multiplication _ vector V

rs(a) times the matrix MM
rs (a,b). The row

vector V
rs (a) consisted of the vector of proportions of the population

at age a who are in the various highest-grade-completed by enrollment
-5-



TABLE 1

Educatioaal Treeeitioe Probabilities for
:Mite resale. Aged 1.5 in 1977

Other

1977
Highest Soso Credo

ZULU*
1977

Ataillrati...aigl Aavaaria L;DIUUULCredo Enroll tor noc Ear Ear 11.t tar tar Sot tar Enr Wet Enr RowC000leced Stems 1978 1978 221 _Ira
far NeTt-trie--

1978 1978 1978 1971 1971 _1971 Total

Missing
9.105

tee 0.0 0.0 0.0 0.0 0.0 0.0 83.5 16.3 0.0 ,Not Ear 0.0 C.0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.:. 3Ear 0.0 0.0 100.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 1.432
6th Credo

Not Ear 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0
Ear 0.0 0.0 62.0 0.0 18.7 0.0 19.3 0.0 0.0 0.0 7.731

7th Crate
Set tar 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 m

6th Credo Ear 6.3 2.1 80.5 0.6 6.7 0.3 1.6 2.2 0.0 0.0 89.100Not Ear 0.0 84.7 0.0 13.3 0.0 0.0 0.0 0.0 1.0 0.0 1.995
Ear 7.4 0.9 89.1 0.0 0.9 0.0 1.7 0.0 0.0 0.0 464,515

9th Crtde
Sot Ear 0.0 100.0 0.0 0.0 0.0 0.0 3.0 0.0 3.0 0.0 1.484

LOth Credo Ear 13.8 0.0 76.8 0.0 2.0 2.3 4.9 0.0 0.0 0.0 59.872Not Ear 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
11Lq Cr -de Gar 11.7 0.0 21.3 0.0 0.0 0.0 67.0 0.0 3.0 0.0 4,743Not tar 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 1.0 0

12th Cued.
tar 39.3 0.0 0.0 0.0 0.0 0.3 61.0 0.0 0.0 0.0 2.331Not Ear 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 1.603

status. For calculating the average of educational expectancy values, we
made the simplifying assumption that highest grade completed is an equal
interval variable. Thus, the mean educational expectancy by age b for an
individual presently at age a is W

rs (a,b) x N, where Wrs (a,b)
Vrs (a) x MMrs(a,b) and N is a column vector whose elements are the
possible levels of highest grade completed (i.e., Ni i). For comput-
ing the probability of high school :omplecion, for example, N is a vector
of 14 zeroes followed by 7 ones; for computing the probability of college
completion, N is a vector of 18 :zeroes followed by 3 ones.

Results

In this section, we present our results from analyses conducted in
three areas: (1) educational expectancies, (2) the probability of com-
pleting high school, and (3) the probability of completing college.

Educational Expectancies

One indicator of educational equity exists ill the projection of

educational achievement (as measured in terms of the expectancy for highest
grade completed). Systematic differences in the expected achievement for
certain groups of students may indicate the presence of barriers that limit
the students' participatit... in the educational process.



sab le 2 ?resents the expectancies for highest grade cbmpleted by

age 23 for white males and white females for the years 1974-75 and for

the years 1977-78. :n the parentheses is the variance estimate associated

with each mean expectancy. These results indicate that a white male

who was three years old in 1974 could expect ;hat the mean highest grade

completed by the time he was 25 years old would be 13.70 (or more than

cne year of college). The expectancies for the white males and females

are very similar. There is some indication that the grade e:.:pectancy for

the women falls below that of the men among the older age groups.

Table 2

Zapeccaclan or iiiipeac :rade 3asaleree ay 0111

C.rrenc
'La 1974 ar

..an 4Laneec lrage Cameleced ar !ft :3

'ears :974-IS ?ears :977 -:6

Max.. 4711ce Fwea1e. 411.7.41 -"ate. :4)Lca
Age
:977) .t.an 113 Yeas 13 4ean 17; .!ese 53

13.70 ..1.10) 13.10 (2.07) 13.49 (Z.10) 13.32 1:.39)
:3.47 (:.21) 13.34 ;:.29) 13.43 .:.Z0) 13.34 (2.33)

:2 13.56 (2.11) 13.30 (:.12) :3.17 (Z.29) 13.33 (2.37)
:5 11.67 ':.30) 13.11 tZ.16) 13.32 '2.29) :3.1.4 (:.19)
:3 :3.79 .Z.15) :3.37 .:.Z.L) 13.74 ::.19) :3.63 :Z.15)
21 13.74 .7..31) :3.23 (2..14) 11.34 2.13) :2.37 ::..!1'3)

:4 11.19 (2.10) 12.a9 ::.:.2) 12.33 .Z.Z11 12.31 'Z.34)

able 3 presents the educational expectancies for persons who were at

the modal grade for their age group, one grade below the modal grade, or one

grade above the modal grade. 'Taus, in 1975, white females aged 13 who were

one grade below modal grade could expect to complete 12.94 grades while their

age peers who were at modal grade could expect to complete 14.01 grades.

table 4 provides these same expectancies averaged over several age groups.

As can be seen from the two cables, the differences in expectancies among the

grade levels are greater than those between the males and females. Thus,

chose students who are below :he modal grade for their age group will probably

receive less education than their peers who are at or above the modal grade.

Table 3

Eataeccacise far 31gaesc Grade GodeLecad ay Age :5
(!ar persona ac. ar AMMO *Mal grade)
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4sed RIAndre Cam. Camotoced ar AIM Z5
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1
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. ...rain
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legal
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S :3.32 13.69 0.34 :3.64 13.37 L4.:0 :2.39 11.44 11.14 :2.20 13.34 :3.77
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13 :2.56 14.23 14.43 12.14 14.31 14.52 12.44 11.33 14.72 12.63 11.72 14.23
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Rizh School Completion

With greater importance being placed upon the need for a high school

diploma, retention rates in high school have generally increased during

this century. Ac the same time, the problems of the high school dropout

have raised increasing concern. Young pecple who fail to complete high

school face a bleak future. Success in the world of work depends upon

success in the educational system; and the labor market opportunities of

dropouts are poor. Boras, Crowley, aumberger, Santos, and Shapiro, (1980)

recently reported that the unemployment rate for dropouts aged 18 to 22

years is almost three times as high as the race for high school graduates

in the same age range. It is important, therefore, to monitor the indi-

cators of high school completion and, at a lacer stage, factors relacir4

co changes is these indicators. For this reason, we examined the pactdrns

of high school completion for males and females in 1974-75 and 1977-73,

and we com!mred .these patterns to determine whether the rates of high

school completion for the =Jo groups differed systematically.

Figure 1 presents the probabilities of completing high school by age

25 for white males and females aged 15, 16, and 17 years in 1974. Figure

2 displays these same data for those aged 15, 16, and 17 in 1977. Among

white male 15-year olds whose highest grade completed in 1974 is the ninth

grade, the probability of completing high school by age 25 is quite high

(.966), buc this probability decreases to .872 for 16-year olds and to

.790 for 17-year olds.
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Figure 1. Probability of completing high school by age 25 for 15, 16, and 17 year
olds who are enrolled and who have completed certain grade levels
(1974-75).
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The two figures reveal some interesting results. First, the proba-
bility of completing high school is very high for both males and females
who have completed at least the 10th grade by age 15, 16, or 17 years.
This is also true for females who have completed the 9th grade; but among
males, the proiJabilty decreases for those who by age 16 or 17, have only
completed the 9th grade (i.e., are below modal grade). The probability of
completing high school decreases drastically for those students who are
further behind their peers (i.e., 7th grade for 15-year olds, and the 7th
and 8th grade for 16- and 17-year olds). The one ano=ly to this fairly
regular pattern is the high probability of high school completion for
17-year-old white females in the 7th grade (.790); this one point results
from so few individuals that it is relatively unstable. Finally, we find
negligible differences in the patterns between the two pairs of years--for
1974-75 and for 1977-78.

Figures 3 and 4 provide the data on high school completion displayed
in a slightly different fashion. In these figures, the data are averaged
over the three age groups to reveal the differences in rates of high
school completion between those who are enrolled and those who are not
enrolled. The data show a high probability of high school completion by
age 25 for those who finish the 11th grade, whether or not they are
enrolled the next year. As might be expected, those who are not currently
enrolled in school have a lower probability of completing high school, and
the probability of their completing high school decreases the earlier that
they leave the school system.

These results imply that special emphasis should be placed on encour-
aging students to complete at least the 9th grade. Such encouragement is
particularly important for older students who are below modal grade. If
the student can get through the 9th grade, he or she is quite likely to
complete high school. Therefore, federal initiatives, such as the
National Youth Service Program, for example, should include an educational
component that encourages persons to obtain additional high school educa-
tion, at least through the 10th grade.

College Completion

In recent decades, a high school education has become nearly univer-
sal. At the same time, increasing demand has been expressed for a college
education. In reporting on the ratio of college degrees to high school
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graduates, Ferriss (1969, 1978) demonstrated changes reflecting fundamen-
tal shifts in the purpose, function, and clientele of the two educational

systems. In the late 19th century, the ratio was very high; it was a time
when very few completed high school and those who did so also went to

college. The ratio dropped in the 20th century, as more and more American

youth completed their high school education. Since the late 1950s, the
ratio has been near .3. As youth today, particularly men, find college
attendance and completion less compelling, further decreases in this indi-
cator may be expected.

Table 5 presents the probabilities of completing college by age 25 for
white males and females aged 3 to 24. The data are based on the years
1975-74 and 1977-78. It should be noted that the probabilities were
derived by collapsing over the levels of education completed for each age.

These data reveal several interesting trends. For both men and women,
the probability of completing college remains fairly constant until age 21
when it begins to decline. Such results may be considered an artifact of
the age groups being studied; that is, most persons in the younger age

groups remain enrolled in school and advance one grade level from one year
to the next. It is only among the older age groups, beginning with those
aged 17 or 18, chat significant numbers of persons leave school. The

probability of completing college for men and women aged 3 to 20 ranges
from .272 to .365, using the 1974-75 data. This result is comparable to

Ferriss's (1969) ratio (.300) of college degrees to high school graduates.
In contrast, this same figure for 1977-78 ranges from .250 to .302. Thus,
there appears to be a slight decrease in recent years in college comple-
tion rates. In 1974-75, the expected probability of completing college
was slightly lower for men than for women from ages 3 to 19 years, whereas
it was slightly higher for men from ages 20 to 24. This pattern changed

in 1977-78, and although the differences are extremely small, there is a

higher probability of completing college for the men than for the women.
Figure 5 presents data on college completion for specific age groups

that have completed certain Levels of education. For white males who, at
21 years of age, are at least high school graduates, the probability of
completing four years of college by age 25 is .392. As expected, there is

an increasing probability of college completion as each year of college is
completed. Congruent with the previous results on the older groups in



Table 5

Probability of Completing Four Years of College by Age 25
for White Males and Females

AEI

Males
1974-75

Females Males
1977-78

Females

IL
a-
x

It

a-
x P.

a-
x IL

a-
x

3 .303 .006 .355 .004 .256 .004 .251 .048

4 .302 .006 .356 .004 .257 .004 .252 .050

5 .303 .006 .355 .003 .258 .004 .251 .049

6 .304 .007 .356 .002 .263 .003 .252 .050

7 .303 .007 .352 .006 .265 .002 .253 .052

8 .302 .008 .353 .003 .266 .004 .254 .055

9 .300 .003 .353 ,001 .262 .000 .251 .052

10 .302 .000 .352 .008 .259 .002 .253 .057

11 .299 .002 .353 .009 .264 .002 .253 .057

12 .299 .003 .343 .000 .272 .000 .254 .056

13 .297 .002 .343 .007 .270 .003 .254 .061

14 .292 .006 .342 .004 .274 .005 .250 .055

15 .297 .003 .357 .000 .267 .000 .253 .060

16 .298 .001 .358 .009 .287 .008 .261 .059

17 .321 .001 .365 .012 .276 .006 .264 .049

18 .310 .016 .355 .017 .302 .005 .275 .019

19 .317 .057 .334 .005 .269 .028 .272 .043

20 .273 .002 .272 .033 .295 .011 .233 .012

23. .351 .002 .215 .018 .256 .02C .208 .025

22 .238 .020 .132 .025 .187 .004 .151 .030

23 .239 .032 .191 .004 .208 .026 .136 .023

24 .205 .038 .169 .026 .174 .015 .198 .003
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1974-75. there was a higher probability for men than for women of complet-

ing college, among tho.-..e who, by age 21, were high school graduates; how-

ever, among those with some college experience, women were more likely

than man to complete four years of college. These differences disappeared

in 1977-78.

One might assume that these results reflect increased equity in recent

years in educational opportunities fo.: men and women. That may be the

case, or it may be that fewer white males are choosing to enter and to

complete college. Indeed, we found a drop in the probability of college

completion from .392 to .299 for white male high school graduates aged 21

years. At the same time, we see almost equal probabilities in 1977-78 of

college completion among women who are 22 and have completed one year of

college and those who are 23 and have completed two years of college.

This may reflect increasing enrollment in two-year colleges among women.

If so, those concerned about educational equity for women may want to

create or strengthen programs to encourage women attending two-year col-

leges to consider continuing their education at four-year institutions.
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