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1. OVERVIEW

Data from the College Board Validity Study Service (VSS) show that the
average muitiple correlation of the Scholastic Aptitude Test (SAT) with college
grades peaked in 1974 and then tended to decline. These data, however, came
from colleges that participated voluntarily in the VSS and thus are difficult to
interpret. Recent estimates of trends in SAT predictive validity are available
from Ramist and Weiss (in press), who based their estimates on comiparable
groups of students and colleges. They estimated the average declire to be about
.04 to .05 from 1974 to 1985, about the same as the average increase from 1970
to 1974.

Even though the decline in predictive validity coefficients was not large, it
is important to investigate the extent to which validity trends might have
reflected changes in the test itself rather than other factors (e.g., changes in

courses taken by college students). The purposes of this study were (a) to
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, document changes related to the SAT and (b) to relate these changes to trends
in SAT predictive validity. This study focused on changes in (a) test format, test
content specifications, and actual test content, (b) statistical characteristics, and
(c) equating procedures associated with SAT test forms taken b); classes
graduating from high school in years 1971 to 1985.

The study covered the period from 1971 to 1974 as well as the 1975-85
period to represent the times when average correlations with college grades
increased and decreased. The SAT item and test #ata used in the stud§ came
from forms administered in November and December of the senior year to
members of the high school graduating cohort from 1971 to 1985. These forms
accounted for over half of the scores of college-bound seniors who graduated
from high school in this period.

Changes in Test Content and Format and in Test-Development Procedures

Primary among the changes that occurred in the test. during the period
studied was the shortening of the SAT-Verbal (SAT-V) and the SAT-
Mathematical (SAT-M) in October 1974 from 75 to 60 minutes each. From
1970 to 1974 the SAT-V and the SAT-M each consisted of one 30- and one 45-
minute section and were administered in one of two fixed section orders at each
administration. In October 1974 the SAT-V and SAT-M were shortened to two
30-minute sections each to permit the introduction of the Test of Standard
Written English (TSWE) into the testing program. The revised SAT-V consisted

of 85 items rather than 90 items; the SAT-M, like its predecessor, consisted of

18




. 60 items. To maintain high test reliability, test developers increased the

proportion of items that could be answered at a faster rate by adding more
Antonyms in the SAT-V and replacing Data Sufficiency items with Quantitative
Comparisons in the SAT-M.

In addition, test develorers reduced the number of Reading
Comprehension items in the shortened SAT from 35 to 25 by eliminating the
Synthesis passage and one of the two science passages-—-leaving five reading
passages in the shortened SAT. In October 1978, when three shorter reading
passages replaced two longer passages, thc second science passage was returned
to the test.

The order in which the sect'ons of the SAT and the TSWE were
administered changed as well as the numbers and types of items in the shortened
SAT. The six SAT and TSWE sections, including the "variable" section used for
pretesting, were in most instances administered in six fixed section orders at each
administration from 1974 to 1978. Then, beginning in October 1978, the SAT
was administered in one of two fixed section orders at each administration.
Finally, from the 1980-81 testing year to the 1984-85 testing year, one of three
section orders was used at each administration.

Increased sensitivity to the interests of minority groups and females
resulted in other changes. One minority-relevant reading passage was included
in at least one form of the SAT-V from testing year 1972-73 to testing year

1976-77. From December 1977 on, each new form of the SAT-V has included a

1J



, minority-relcvant passage. Moreover, the generic *he" was virtually eliminated

from the SAT-V by the 1977-78 testing year. Formal test sensitivity review
began in 1980 to ensure that test forms were free of material offensive or
patrorizing to females and minority gfoups.

The oniy other change of note resulted from the passage of legislation in
the State of New York, which required the disclosure of five SAT forms per
calendar year beginning with 1980. As a result more new SAT forms had to be
produced. Test developers constructed seven rather than five new SAT forms in
testing year 1979-80, and ten in testing year 1981-82. The number of test-
development staff members increased correspondingly to cope with the new work
load.

Such changes in test content and format could conceivably have affected
the predictive validity of the SAT, particularly if the various item types used in
the SAT were differentiaily valid. However, special stuciics (Schrader, 1973;
Schrader, 1984; Burton et al., 1989) indicated that no one item type on the
SAT-V or the SAT-M predicted college grades with any more accuracy than the
other item types. Therefore, changes in content probably did not affect
predictive validity.

Changes in Statistical Characteristics
/Statistical specifications were changed twice in the 1971-85 period.
With the introduction of the shortened SAT in October 1974, test difficulty was

reduced somewhat. The proportion of difficult items was either maintained (for




. the SAT-M) or increased slightly (for the SAT-V), while the proportion of easy
| items was increased somewhat in an attempt to lower difficulty and still maintain
measurement power at the upper end of the score range. In terms of pretest
statistics, the mean jtem-total biserial correlation was increased from .42 to .43
for the SAT-V ani remained at .47 for the SAT-M. In January 1982 the
statistical specifications for the SAT-V were again revised by reducing the
proportion of difficult SAT-V items and increasing the proportion of moderatcly.
difficult items.

Analyses of the data from the November and December forms showed
that actual mean item difficulty deviated slightly from specified values. SAT-V
forms tended to be harder than specified prior to 1974 and easier than specified
from 1974 on. SAT-M forms, on the other hand, tended to be easier than
specified prior to 1974, and sometimes easier and sometimes harder from 1974
on. Although there was some form-to-form variation, the average item-difficulty
distribution corresponded closely to specifications. In addition, both SAT-V and
SAT-M mean item-total biserial correlations tended to be higher than specitied,
particularly those for the SAT-M.

Another measure of test difficulty, the score conversions that result for

score equating, were somewhat inconsistent with the actual mean equated deltas.

The score conversions indicated that the SAT-V and the SAT-M forms given in

the more recent years of the period tended to be easier than previous forms.
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The relative difficulty of the test for the test takers was measured by the
mean adjusted proportion correct (raw score mean divided by the number of test
items) and by the mean observed delta (the standardized measure of item
difficulty used at ETS). Both indices showed that the November and December
SAT forms were difficult for the average test taker. The November test SAT-V
and SAT-M forms tended to become easier for the test takers over time. This
trend would tend to improve the measurement power of the test for the middle-
to-low-scoring test takers and presumably for the average student in a validity-
study sample.

Measures of test speededness showed that the longer of the two SAT-V
sections tended to become gradually more speeded from 1974 on for November
test takers and from 1973 on for December test takers. The other SAT-V
section was relatively unspeédcd except in 1974. The speededness of the two
SAT-M sections tended to decrease or remain stable as time went on.
Decreasing speededness would tend to improve the measurement power for
middle-to-low- scoring test takers, and possibly reduce measurement power for
high scorers. Predictive validity might improve as well for the typical college
conducting validity studies. Because the changes in speededness were not large,
it is unlikely that changes in speededness caused any change in validity
coefficients during the 1971-85 period.

Reliability coefficients tended to be very high—-at or above .91-for both

the SAT-V and SAT-M from 1970 to 1984. Although some reliabilities dropped



, In 1974, reliabilities from 1974 on tended to be at least as high as those during

the 1970-73 period. Test-retest correlations for spring test takers who repeated
the test were also high, ranging from .87 to .89. No wends were apparent.
Lower reliability coefficients will attenuate validity coefficients, but the slight
changes that occurred in reliability of the November and December forms were
too small to affect predictive validities in the .30 to .40 range.

Correlational patterns among the SAT-V, the SAT-M, and the TSWE
varied somewhat from year to year. Still, a slight downward trend appeared in
the correlations between the SAT-V and the SAT-M, which decreased from .68
to .66 for both November and December test takers during the 1970-84 period.
Most of the correlations of the SAT-V with the TSWE fell between .78 and .79.
Those for the SAT-M “(ith the TSWE.ranged between .62 and .64. Over time
both sets of correlations increased slightly and then decreased to previous levels.
Correlations between the two SAT-V sections and between the two SAT-M
sections ranged from .97 to 1.00 after correction for attenuation. The corrécted
correlations for the SAT-M tended to be slightly higher than those for the
SAT-V, indicating somewhat greater homogeneity among SAT-M item types. No
pattern was evident for the SAT-V, while the SAT-M became slightly more
homogeneous from 1974 on. Corrected correlations between the Reading and
Vocabulary subscores were also very high—ranging from .92 to .96. The
correlations appeared to be more stable after 1978. The relative stability in

these correlations indicates that the changes in the test had little effect on




, correlational patterns. Certainly, the few trends observed in the data would have
| only a mincr effect, if any at all, on predictive validity.
Changes in Equating Procedures

Equating is the process by which scores from different forms of the SAT
are placed on scale. Throughout the period studied, the anchor-test equating
design was in use. Under this design, each form of the SAT-V or the SAT-M is
equated back to two old forms through common items, usually administered |
together in the variable section in the SAT test booklet.

The same linear equating methods (Tucker and Levine) were used from
1970 to January 1982. In January 1982, because of the change in statistical
specifications for the SAT-V, item-response-theory (IRT) equating began to be
used, sometimes in combination with linear methods, for both the SAT-V and
the SAT-M.

For any given equating, two individua! equating lines are averaged to
produce an operational equating line. From 1970 to 1981, all of the November
SAT-V and SAT-M operational equating lines came from an average of two

Tucker equating lines. On the other hand, many of the December operational

equating lines came from an average of Tucker and Levine lines or Levine and

Levine lines. (Levine equating is used whenever large ability differences are

observed between new- and old-form equating samples.) There was no

consistent trend in the use of the Levine equating method from 1970 to 1981.




From 1982 on two IRT (curvilinear) equating lines were usualiy averaged
to produce the operational score conversions, but in some cases a linear line was
averaged with an IRT line. The introduction of IRT equating into the testing
program does raise the question as to what effect the adoption «f a new
equating method might have had on validity. This appropriateness of equating
methods was addressed in special analyses, and the choice of equating method
was shown not to have much of an effect on test scores. Various indices related
to equating were reviewed for Now./cmbcr and December SAT forms
administered from 1970 to 1984. These indices took account of differences
between the abilities of the new- and old-form samples, between equating-test-
total-test correlations, and between the two individual equating lines from which
a given operational equating line is derived. In addition, a composite equating
index--a weighted combination of the other indices—~was also calculated for the
equatings. Although there were some outlying values and at times indices

fluctuated more than at other times, no notable trends occurred from 1970 to

1984 in any of the individual indices. The November and December patterns for
the SAT-V composite index were variable and inconsistent. Although the

November and December composite indices Sor the SAT-M tended to be

relatively low in the 1981-84 period, lower values were observed in December
from 1973 to 1975. To summarize, no deteriorating patterns were observed in
the various equating indices. Thus, it is not likely that changes in equating

procedures affected the predictive validity of the SAT.




Two special analyses were conducted to determine whether it was
appropriate to use linear equating in 1974 and IRT equating in January 1982
times when statistical specifications changed. Operational and equipercentile
equéting lines were compared at the raw score midpoint for November and
December forms administered from 1970 to 1984. The operational and
equipercentile scaled scores at the raw-score midpoints deviated only 2 to 3
points from one another The small sizes of the deviations suggest that the linear
equating was appropriate in most cases from 1970 to 1981. Differences between
linear and curvilinear equating lines at the midpoints for forms equated in the
1970-81 period were similar to differences between two curvilinear lines for
forms equated from 1982 to 1984. Thus, if scores had been based on
equipercentile (curvilinear) equating, they would not have differed much from
the scores based on operational equating methods.

Linear and curvilinear score conversions for the full score range were
compared for November and December 1974 forms and for the two Januafy
1982 forms. These comparisons show that two sets of scores correlated at least
-998 with one another. The differences were not large in the middle part of the
score scale, and the means and standard deviations of reported scores would not
have changed much had the slternative equating method been used.

These results indicate that linear or curvilinear equating would have
yielded similar reported scores, particuiarly in the middle part oi the score scale.

Apparently, the choice of equating method was not a critical determinant of




scores. If the scores themselves would not have changed much, had an

alternative equating method been used, then neither would their relationships

with other variables like freshman grades.

Perhaps the most important evidence of the integrity of the equating
process came from SAT scale stability studies. Modu and Stern’s stu.dies (1975,
1977) of scale stability from 1963 to 1973 showed that the scales for SAT-V and
SAT-M drifted upward by about one and a half points a year. McHale and
Ninneman (1990) reported that from 1973 to 1984 the SAT-V scale remained
stable. Their study yielded mixed results for SAT-M, but the scale drift at worst
is estimated at no more than one and a half points a year. In any case, the
shifts were small and point to the integrity of the score-equating process.

Conclusion

The key aspect of this study, besides documenting noteworthy changes in
the SAT over time, was to see to what extent trends in validity are associated
with changes in the test. The analyses of item and test statistics from November
and December SAT test administrations from 1970 to 1984 indicated that the
slight decline in SAT predictive validity was not due simply to the shortening of
the SAT, nor to changes in content or statistical characteristics, nor to changes in
equating methods. No patterns of change in the various indices that were

reviewed were consistent with the patterns in validity.




2. BACKGROUND OF THE STUDY

The College Board has monitored trends in the predictive validity of the
SAT and high school record since 1964, when the VSS began to conduct validity
studies for colleges. The VSS performs data analyses relating SAT scores and
high school record (class ranks or grades) to college freshman grades provided
by participating colleges. SAT predictive-validity data from the VSS show
considerable variation over time.

Because participation in the VSS is entirely voluntary, any trends in the
data could be due to the different types of colleges that participated in'the.VSS
from year to year. College participation rose particularly in 1972 when the VSS
began to use score data and student-reported high school record from testing-
program files. - Changes in the ranges of scores within institutions over time is
another factor that could cause misleading trends.

First Morgan (1989) and then Ramist and Weiss (in press) examined
trends in average validity coefficients when the results are based on comparable

groups of students and colleges. The adjusted data show less pronounced trends
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. than do the unadjusted, but all data show the same general pattern—the
correlations between SAT scores and college freshman grades went up early in
the 1970’s and then declined by roughly the same amount from 1974 to 1985.
Table 1 reports estimates of the average correlations of the SAT with
college freshman grade point average from Ramist and Weiss (in press) for
classes entering college from 1970 through 1985. (The tables and figures are
located at the end of the report to permit ready reference, as many of them aré
referred to several times in the report.) These correlations are more accurate
than the unadjusted correlations based on colleges that chose to participate in
the VSS in any one year because they are based on comparable samples of
students and colleges. The estimated correlations weré derived from paired data
on colleges that conducted more than one validity study through the VSS from
1970 to 1985 and are adjusted for selectivity in college admissions and
enrollments. The table shows that the average adjusted multiple correlation of
SAT-V and SAT-M scores with college freshman grades increased in an uneven

fashion in the early 1970’s and then gradually decreased from 1974 to 198S.

Despite the fact that the real validity decline from 1974 to 1985 appears
to be about half of what the average unadjusted multiple correlations indicate, it
is still important to examine the extent to which changes that occurred in the
SAT might have affected predictive validity. To what extent did the validity

trends reflect changes in the test itself rather than changes in other factors (eg.




. changes in the courses taken during the freshman grades)? The purposes of this
-study are (1) to document changes in the test, the test’s statistical characteristics,
and equating procedures for SAT-V and SAT-M test forms taken by classes
entering college from 1971 to 1985 and (2) to relate these changes to trends in
SAT predictive validity. In particular, this study addresses the following
questions about changes in the content and statistical characteristics of SAT
forms:
1. What changes occurred in test content, test format,
and test-development procedures?

2. What changes occurred in the statistical specifications

and in the statistical characteristics of the test forms?

3. What changes occurred in equating methods?

4. How might any such changes be related to trends in SAT

predictive validity?

The study covers the period from 1971 to 1974 as well as the 1975-85 to
represent the period during which validity increased as well as the period of the
decline. The study stops with the year 1985 because that was the last year for
which VSS validity data were available on a reasonably large sample of colleges.
Relatively few colleges conducted studies through the VSS for classes entering
college in 1986 and 1987, and vahdlty data for the entering class of 1988 are only
now becoming available. The decrease in validity studies for 1986 and 1987

entering classes was due to an overhaul of the VSS computer system, which
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, meant that on a temporary basis participating colleges had to provide SAT
| scores and high school record from their own files rather than obtain them
conveniently through the VSS.

The test forms most relevant to this study were those taken by the classes
entering college from 1971 to 1985, the classes that provided data for validity
studies. These classes consisted primarily of seniors who graduated the previous
spring. Most of their SAT test scores came from forms administered between
March of the junior year and January of the senior year. This study used data
provided by the forms administered in November and December. The
November administration alone provided approximately 30% to 40% of the
scores for the graduating cohort; the November and December administrations
together provided over half of the scores (see Tables 2 and 3).

Tables 2 and 3 give the numbers of test takers, means, and standa;d
deviations for high-school seniors who took the SAT in November and December
from 1970 1o 1984. They also report the same data for the full senior cohort of
SAT takers in the graduating classes the following spring. For comparison
purposes the tables provide the ineans and standard deviations for the entering
freshman classes from colleges that participated in the VSS. The freshmen
represented in validity studies scored higher on average than the seniors who
took the November and December SAT forms. The November senior means
were higher than the December means and in general more like the cohort

means. The average of the means for the two administrations, however, was

63,




. closer to the mean for the entire cohort than was the mean for either of the

individual administrations.

The test data for the study came from test-analysis samples and equating
samples for the November and December forms administered from 1970 to 1984.
Later sections of this report refer to item and test statistics on these samples.
No attempt was made in this study to estimate the standard errors of the
statistics, partly because of the complexity involved, but mainly because they
would in all likelihood be small given that statistics came from large samples.
Therefore, any differences observed over time are interpreted as real differences.
The essential question for the study is not whether the observed variation is
statistically signiﬁcant (i.e., whether it is larger than the variation one would
expect from random sampling). Rather, it is whether the observed variation
shows any trends that are practically significance and are related to validity.

This study focuses on changes in test-related varfables and not on changes
in performance of the group that happened to be taking the test. For some
variables used in the study (e.g., speededness and reliability indices), bhanges in
the test were inseparable from changes in the characteristics of the test takers.
The study addresses such changes, even though in such cases it is not clear
whether test-related or group-related factors caused particular indices to change.

The approach taken in this study is to describe changes related to the test
and their possible effect on validity in three parts: (1) changes in content,

format, and test-development procedures, (2) changes in item and test statistics,
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, and (3) changes in equating methods. This approach is awkward at times

because the changes were not independent, and often occurred at the same time.
For example, content and statistical specifications both changed in October 1974
when the shortened SAT was introduced. As a result, the reader will encounter
some overlap in the discussions. The discussion of the relationship of changes
associated with the test to trends in SAT predictive validity comes at the end of
each of the three parts.

In reiating changes in the test to trends in validity, the basic strategy
followed here is to look for similar patterns of change. Many of the changes in
the test occurred all at once and therefore would be expected to produce a
single, . uerp increase or decrease--both in the test’s statistical characteristics,
such as reliability, and in predictive validity. Presumably, if inconsistent patterns
were found, then changes in the test could not have accounted for changes in
validity.

Two outcomes would lead one to conclude that changes in the test had
little to do with trends in predictive validity: (1) The test changed when
predictive validity remained stable; (2) predictive validity changed when the test
remained stable. Since the 1971-85 period was a time of continually changing
validity, the question is, Are there times during this period when the test itself
did not change? If so, changes in the test, by themselves, could not have caused

the changes in predictive validity.
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This study concentrates on whether major changes associated with the test

could have affected predictive validity. It is possible that small, subtie changes in
the test, spread out over a number of years, might have produced a gradual
change in the statistical characteristics of the test and in predictive validity.
Other research in progress (Angoff, Pomplun, McHale, & Morgan, in press) is
addressing this possibility by comparing the predictive validities of old and new

test forms on the same samples of students.
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3. CHANGES IN TEST CONTENT AND FORMAT AND
IN TEST-DEVELOPMENT PROCEDURES

This section of the report documents changes that have occurred to the
SAT in terms of test content, test format, and test-development procedures from
1970 to 1985. This section also includes a brief discussion of changes in test
familiarization material. In addition, it includes a review of selected test forms
from the 1970-85 period. Test developers documented changes that they saw
among the forms, being particularly alert to changes that were not part of the
content and statistical specifications for the test.

Test-development files, including actual test copy, provided most of the
information on changes in the test content and format. The technical manuals
for the Admissions Testing Program (Angoff, 1971; Donlon, 1984) provided some
additional information about such changes. Other source material included
student booklets and the recent report by Cruise and Kimmel (1989), which

provided information about trends in content and gender references in the
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+ SAT-V from 1961 to 1987.
Changes in Content
SAT-Verbal

There have been two revisions to SAT-V content specifications during the
period covered by this study (see Figure 1). The first occurred in 1974 when the
SAT was shortened to allow for the introduction of the Test of Standard Written
English (TSWE). The second, a less significant revision than the first, resulted
from the decision in 1978 to use some shorter reading passages on the verbal
test. A summary of the three sets of specifications appears in Table 4.

From 1961 to 1974 the SAT-V was a 75-minute, 90-item test. The test
was administered in one 45-minute section and one 30-minute section. Content
specifications called for each form of the test to contain approximately 60%
discrete items (Sentenc;e Completions, Antonyms, and Analogies) and
approximately 40% items based on reading passagcs. Directicns for each item
type with‘cxamplcs are given in Appendix A. Seven reading passages were
included, one from each of the “ollowing classifications: Narrative, Biological
Science, Physical Science, Argumentative, Humanities, Synthesis, and Social
Studies. (The Synthesis passage dealt with the relationship between the sciences
and the humanities.) Neither a minimum nor a maximum length was specified
for any particular passage, but the seven passages together were not to contain

more than 3,500 words.




Beginning with the October 1974 administration, the SAT-V was
shortened from 75 to 60 minutes and from 90 to 85 items. The new test was
administered in two 30-minute sections. The proportion of the test devoted to
the most time-consuming item type, Reading Comprehension, was reduced and
the proportion devoted to the least time-consuming item type, Antonyms, was
increased. The new specifiéations called for approximately 70% discrete items
and 30% passage-based reading items. The total number of reading passages
was reduced from seven to five; the Synthesis passage was dropped and only one
science passage (either Biological or Physical, at the discretion of the test
assembler) was inciuded in each form. Individual passage length was specified at
400-450 words, or a total of 2,000-2,250 words for the test as a whole.

Two SAT-V subscores were also introduced in 1974: a Vocabulary
subscore. based on the Antonym and Analogy items, and a Reading subscore,
based on the Sentence Completion and Reading Comprehension items. Verbal
test assemblers were required to produce Reading and Vocabulary subtests; that
had approximately the same mean item difficulty and the same standard
deviation of item difficulty as the total test. Previously, Reading Comprehension
items, which tended to be of low-to-middle difficulty, were balanced by difficult
items of the other three types. Despite the fact that Sentence Completion items
could no longer cor’ain as much difficult vocabulary, because they were excluded
from the Vocabulary subtest, a larger number of difficult Sentence Completion

items had to be used to meet Reading subscore difficulty specifications.




: In October 1978 the second of the two changes that occurred in
SAT-V content specifications during the 1970-85 periow.. was introduced: three
"medium-length” (200-250 word) passages took the place of two of the "long"
(400-450 word) passages. Test specifications were changed to call for a total of
three long and three medium passages per final form. Each long passage had
five items associated with it, and each medium passage had two to four items.
Since the new specifications calles for six passages rather than five, tﬁe second
science passage that had been dropped in 1974 was restored in 1978; new forms
of the t::st contained both a Biological- and a Physical-Science passage. The test
assembler decided which three reading passages were to be long and which three
were to be of medium length.

Other changes in the content of the SAT-V occurl;ed as the result of
attending to the concerns of females and minority groups. For example, since
December 1977 new forms of the SAT-V have included a minority-relevant
reading passage. Further changes associated with test sensitivity review arcl

discussed in the section "Changes Related to the Test-Development Process."

Table 5 shows how the November and December SAT-V forms met
content specifications during the period being studied. This table displays the
range of numbers of items within each content category that appeared in new
SAT-V forms during periods between changes in content specifications. Data for
individual November and December forms are presented in Tables B-1 and B-2,

respectively, in Appendix B. There were few deviations from the specifications.
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SAT-Mathematical

There was only one major revision to SAT-M content specifications during
the 1970-85 period (see Figure 2). Prior to the 1974-75 testing year, there were 5
60 mathematical items in two separately timed sections. One section contained
25 Regular Mathematics five-choice items to be administered in 30 minutes; the
other section contained 17 Regular Mathematics items and 18 Data Sufficiency
items to be administered in 45 minutes. Directions for each item type with
examples of items are given in Appendix A. The directions for answering Data
Sufficiency items were complex and required attention to details. This item type
had fixed answer choices and generally required a student to assess the relevance
of certain given information for determining the answer to a question. In most
cases, it was not necessary to find the specific answer to an item, but rather to
evaluate the contribution of two given pieces of information to the determination
of a solution. |
Beginning in 1974, the four-choice Quantitative Comparison item type
zeplaced the five-choice Data Sufficiency item type. Directions for answering
Quantitative Comparison items are also included in Appendix A. Test takers
could answer Quantitative Comparison items more quickly than they could Data
Sufficiency items. Therefore, approximately as many Quantitative Comparison
items could be used in the 60-minute SAT-M as Data Sufficiency items in the
75-minute version. Tests since October 1974 have contained 40 Regular

Mathematics items and 20 Quantitative Comparison items. The 25-item (30-




» minute) Regular Mathematics section continued unchanged; however, the
35-item, 45-minute section containing 17 Regular Mathematics items followed by
18 Data Sufficiency items was replaced by a 35-item, 30-minute section
containing 15 Regular Mathematics and 20 Quantitative Comparison items.
Figure 2 and Table 6 depict the changes. The total testing time for the SAT-M
was reduced by 15 minutes.

All questions used in the SAT-M during the 1970-1985 period were
classified in one of four primary content categories: Arithmetic, Algebra,
Geometry, or Miscellaneous. The approximate percentages of items in these
respective categories were (and still are) 30%, 30%, 30%, and 10%.

In 1969 a computer-based classification system was introduced together
with a computer-assisted assembly package. The content specifications were also '
formalized when computer-assisted test assembly was introduced. In addition to
specifying the numbers of Arithmetic, Algebra, Geometry, and Miscellancops
items to be included on the test, restrictions were placed on the number of items
in subclassifications within these major areas. Computer-assisted test assembly
also resulted in the formalization of various dimensions of test assembly: (1)
The computer-based classification system in mathematics, still in use today,
added the following ability levels adapted from Bloom’s (1956) taxonomy:

0 = Recall factual knowledge

1 = Perform math manipulations

2 = Solve routine problems
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3 = Demonstrate comprehension of math ideas and concepts

4 = Solve nonroutine problems requiring insight or ingenuity

5 = Apply "higher" mental processes to math
(2) The setting of the stem was controlled: Problems involving money, people,
etc., were classified as concrete, while those involving only algebraic symbols,

numbers, and simple geometrical figures were classified as abstract.

Table 6, which contains the content specifications in place from period
from 1969 to the present, shows that there was no large shift in the primary
content of the test despite the shift in item types. Because of shifts in curricular
emphasis, there have been one or tvo fewer geometry items in forms since 1974.
While the formal content specifications changed very little, there was a slight
change in the flavor of questions written within the area of geometry. This
change is described later in the section "Changes Related to the Test-
Development Process."

Table 6 includes the setting and ability specifications used since November
1969. The decrease in the number of items specified for ability level five
beginning in 1974 was due primarily to the elimination of the 18 Data Sufficiency
items, all of which were classified as level five because of the complexity of this
item type. Forms developed for administration from October 1974 on were
assembled by hand to the specifications in effect during the computer-assisted

assembly period.
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Table 7 contains data that shows how well November and December

SAT-M forms met content specifications from 1970 to 1984. Between each
change in content specifications, the ranges of items within each content category
are presented in these tables. Tables B-3 and B-4 in Appendix B show the
numbers of items in each content category for each November and December
SAT-M form during the period studied here. Although these test forms met
ability-level specifications, the number of items classified as applying "higher"
mental processes (Levels 4 and 5) decreased considerably in 1974. As was
mentioned earlier, this decrease was due to the use of Quantitative Comparison
items in place of Data Sufficiency items, beginning in October 1974. The
numbers of items classified as Arithmetic, Algebra, Geometry, and Miscellaneous,
almost always met specifications. |
Changes in Format

Changes in Section Order

One of the major changes that occurred with respect to both the verbal
and mathematical portions of the SAT was the decision in 1974 to "scramble"
sections, ie., to change the order of the sections from one test booklet to
another. The use of scrambled sections permitted proctors to seat test takers
closer together in the same testing room without encouraging the copying of
answers. Aithough scrambling made it appear that different operational versions
were being used at a particular test administration, all students at a given

administration were scored on exactly the same items.
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Throughout the remainder of this section of the report, the following
labels will be used to refer to the various separately timed parts of the SAT.
"Verbal 1" refers to the longer of two Verbal sections, initially 50 items in 45
minutes, then changed in 1974 to 45 items in 30 minutes. "Verbal 2" refers to
the shorter, 40-item section that was allotted 30 minutes throughout the 15-year
period being studied. "Math 1" refers to the 30-minute section containing 25
regular (5-choice) math items. "Math 2" refers to the 35-item section that was |
allotted 45 minutes when it included the Data Sufficiency item type and then
changed to 30 minutes with the switch to Quantitative Comparison items in 1974.
The "one" in Verbal 1 does not refer to the first section in the test booklet, nor
does the "two" in Math 2 refer to the second section. "Variable" refers to the
section of the test in which pretests and equating tests are administered.

Prior to October 1974, there were five sections of the SAT arranged in
one of two ways. Only one of these arrangements was used at each

administration of the test. Following is a description of the two arrangements:

Asrangement
Section A B

Verbal! 2 Verbal 2
Verbal 1 Verbal 1
Variable Math 1
Math 2 Math 2
Math 1 Variable

N h W=
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From Octuber 1974 to September 1978, the six sections of the SAT were
arranged relative to each other in the following sequence: Verbal 1, Math 1,
TSWE, Verbal 2, Math 2, Variable. A particular student’s test booklet could
begin with any one of these sections. For example, Section 1 for some students
was Math 1; Section 2, TSWE; etc. The last section in this case was Verbal 1.
Thus, there were six different orderings (scrambles) of sections and all six were
spiralled together (collated one after the other) at each administration of the
SAT. That is, at a given test center, student one received the first ordering of
sections, student two the second ordering, etc. Student six received the sixth
ordering, student seven received the ﬁrst ordering, and the spiralling continued in
this fashion throughout the test center. (In 1977-78 only five of the six possible
orderings were used.)

In October 1978 scrambiling of the sections at individual administrations
was stopped because of the enormous complexity of the required test booklet
spiraling and the suspicion that scores obtained by students who received
different scrambles may not have been strictly comparable. Two fixed
arrangements were then established and each administration from October 1978
through June 1980 was assigned one of the two orderings. The location of the
variable component (Section 3 or 6) determined the arrangement of the five

operational sections, as follows:
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Arrangement

Section C D
1 Verbal 2 Verbal 1
2 Math 2 Math 1
3 Variable TSWE
4 Verbal 1 Verbal 2
5 Math 1 Math 2
6 TSWE Variable

Beginning with the October 1980 administration, the arrangement
containing the variable component in Section 3 was dropped and two new
arrangements were added. The location of the variable component continued to

determine the fixed arrangement of the operational sections, as follows:

Arrangement
Section D E F

Verbal 1 Verbai 2 Verbal 1
Math 1 Variable Math 1
TSWE Math 1 Verbal 2
Verbal 2 TSWE Variable
Math 2  Math 2 Math 2
Variable Verball TSWE

A WUbdH W

Math 2, the 35-item section that included 20 four-choice Quantitative
Comparison items, was always located in Section 5 so that a standard, tailored
answer sheet containing four and five response options for Section 5 could be
used at all administrations. One of these three arrangements was used at each

administration from October 1980 through the 1984-85 testing year.
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y Changes in Item Order

There were a few changes in the ordering of verbal and mathematical
item types from 1970 to 1985. These variations are shown in Figures 1 and 2.
The number of items decided upon for the various 30-minute verbal and
mathematical sections first administered in October 1974 seemed to cause both
tests to be a little more speeded than they had been before. There were also
spacing problems in fitting one of the verbal sections into the allotted number of
pages.

Items were rearranged beginning with the November 1975 administration
to make the test less speeded and to improve spacing. The two reading passages
in Verbal 1 where moved ahead of 5 Sentence Completion and 10 Analogy
items. In Verbal 2 the reading passages were moved to the end of the section.
Changes also occurred in the SAT-M. In the 1974-75 testing year the 20
Quantitative Comparison items were at th‘c end of the second mathematical
section--they followed 15 Regular Mathematics items. Because test-analysis datz
indicated that this section was speeded, 1975-76 forms had the 35 items in this
section arranged as follows: 7 Regular, 20 Quantitative Comparison, 8 Regular.
This arrangement ensured that most students reached the easier and faster-
moving Quantitative Compririson items; the more difficult of the Regular
Mathematics items, which also took more time to answer, were placed at the end

of the section.




Changes Related to the Test-Development Process

Assembly and review of the verbal and mathematical sections of the SAT
remained essentially unchanged during the 1960’s and early 1970’s. Each form of
the SAT-V or the SAT-M was assembled by a single test developer and then
reviewed by two test specialists, the test-development coordinator, and two
editors. After test production, one final review of the typed copy was conducted
by a test development staff member who had not yet seen the test. These stcps;
in the development of SAT final forms have remained in place to the present,
but have been supplemented throughout the intervening years.

Beginning in 1970, a concerted effort to pretest reading passages relevant
to minority groups was initiated. A minority-relevant reading passage was
included in the March 1973 form and was included in at least one new form of
the SAT-V until the 1976-77 testing year. Beginning with the December 1977
form, a minority-relevant reading passage was assembled into every form of the
SAT-V, a policy that has continued to the present.

In the mid-1970’s, a review of each new form of the SAT-V by minority
staff members at Educational Testing Service (ETS) was begun. This "minority
review" became formalized on a corporate-wide basis with the establishment of
the ETS guidelines for test sensitivity review (Educational Testing Service, 1980).
These guidelines required, and still require today, that a trained sensitivity
reviewer look at every ETS test, not only to eliminate material that might be

offensive or patronizing to females or minority group members, but also to
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, ensure that the test represents the varied contributions of these groups to
| American society.

One obvious change in the SAT that resuited from the institution of
sensitivity review was the virtual elimination by testing year 1977-78 of the use of
the generic "he" in reading passages and Sentence Completion items. In
addition, the proportion of male references to female references in the Sentence
Completion jtems and Reading Comprehension passages changed gradually
throughout the period of study. (See Tables B-5 and B-6 in Appendix B.)
Cruise and Kimmel (1990) noted that in Sentence Completions, the ratio of
male-to-female references dropped from approximately 8:1 in 1972-77, to
approximately 2:1 in 1977-82, to approximately 1:1 in 1982-87. They also noted
that in Reading Comprehension passages the male-female ratio decreased from
4.3:1 from 1972-77, to 4.0:1 from 1977-82, to 3.2:1 from 1982-87. (See Cruise
and Kimmel (1990) for a more detailed review of gender and minority-group
references in the SAT-V.) Tables B-5 and B-6 in Appendix B give the gender
references of items in November and December SAT-V forms administered from
1970 to 1984.

At the November 1976 meeting of the Mathematics Discipline Committee
(now called the Mathematical Sciences Advisory Committee), one agenda topic
was the level of geometry tested on the SAT-M. The Committee reviewed 10
geometry questions that had been identified by ETS staff as representing

borderline content for inclusion on the SAT. Each of the questions had
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- appeared in recent forms of the test. There was general agreement among

members of the Committee that several of the quc‘stions fell outside the implied
content domain for geometry that was called "informal" geometry. These
questions involved either figures that some Committee members viewed as
unnecessarily complicated or certain triangle relationships that might give a
distinct advantage to those who had taken a formal course in geometry. The
Committee recommended that the descriptive materials provided for étudcnts
who take the SAT be revised to mention the various triangle relationships that
might be tested and that the word "informal" be dropped from the description of
geometric concepts tested. The Committee indicated that a more accurate
description would refer to those geometric concepts that are typically taught at

the elementary school and junior high levels. The Committee also suggested that

 future versions of the SAT avoid questions like some of the more complex ones

presented.

Since that time, the descriptive booklet Taking the SAT was revised to
include a review of some of the geometric relationships tested. Although there
are still difficult geometry questions on the SAT, assemblers generally have
avoided some of the more achievement-based exercises that depend heavily on
theorems from high school geometry.

In 7977 the College Board formed a 10-member external committee of
college and high school educators and administrators to provide advice regarding

SAT policy and program issues and to review each newly assembled edition of




. the test. These SAT Committee reviews were conducted through the mail for
each test form by 3 of the 10 committee members and represented the first
regularly scheduled external reviews of the SAT. Prior to the appointment of
the SAT Committee, a group called the Committee of Examiners in Aptitude
Testing provided psychometric advice about the test, but did not routinely review
new forms of the test. This latter group was disbanded in 1972, and from 1973
to 1977 there was no external review group for the SAT.

The State of New York passed legislation requiring public disclosure of
SAT operational test questions administered in New York beginning with the
forms administered in calendar year 1980. In October 1980 the College Board

began implementing national disclosure of the SAT at four Saturday

administrations and one Sunday administration during each testing year. The
effects of the disclosure of test questions on the development of the SAT were
many and varied. For example, item- and test-review procedures, which had
always been thorough and rigorous, were given even greater attention. Test
developers tried to anticipate every possible interpretation of a math problem
and every nuance of a vocabulary word to be certain that alternate approaches
would not yield unintended correct answers. "Fine distinctions" doubtlessly
became a little less fine, and items with particularly close distractors were
generally avoided in the assembly process.

Perhaps the most important effect of disclosure was that not all new

forms could be kept secure so that the items could be reused in subsequent
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, years after the forms were retired. Additionally, items that were hard to develop
(such as difficult Sentence Completions) could no longer be "borrowed" from one
secure final form to another to help test assemblers meet specifications more
easily. The pace of final form development increased from approximately S new

forms per year during the 1970-78 period, tc 7 new forms per year in 1979 and

1980, to 9 or 10 new forms per year from 1981 to the present. Correspondingly,

pretest development increased dramatically. The total number of verbal and
mathematical pretests increased from approximately 40 in 1979-80 to 75 in 1980-
81 to 100 in 1981-82, and has remained at about this level until the present.
Test-development staff who worked on the SAT, of course, also increased
in number in response to disclosure. The number of test developers who worked
primarily on the SAT-V increased from 3 to 5 during the period 1970-77, to 8
during 1978-79, 10 during 1980-81, and 14 by 1984-85. Of these staff members,
the number who assembled final forms increased from 1 to 3 per year during
1970-1979 to 5 per year by 1984-1985. Similar increases in the SAT-M |
development staff took place over the same period of time. In addition to an
increase in the number of staff involved. in the development and review of both
pretests and final forms of the SAT, there was a significant increase in the
number of outside item writers. Prior to test disclosure, virtually all SAT-M
items were written by current or former staff. As the need for additional items
increased, outside item writers (primarily high school teachers) were paid to

submit sets of items. Materials were prepared to familiarize writers with the




« SAT content domain, and new writers were given a training exercise before their

initial assignments. Outside writers have contributed significantly to the
development of the SAT since 1979.

The number of outside verbal-item writers increased less than the number
of outside mathematical-item writers. Even before test disclosure, Reading
Comprehension sets were routinely secured from outside writers. Antonym,
Analogy, and Sentence Completion items, however, continued to be written
primarily by ETS staff. The reason for this fact is that outside writers tended to
use general vocabulary words (and also analogical relationships) that overlapped
with what had already been written and disclosed. Such overlap could be more
effectively controlled if items were written and checked by ETS staff who
maintained files of previously used vocabulary.

Another very significant effect of disclosure was the publication of large
numbers of tests that could be purchased by students. The opportunities for test
familiarization and the study of actual test items have increased year after &car
from 1980 onward as the College Board published individual test forms, annual
compendia of disclosed test forms, and trade books such as 10 SATs (College
Entrance Examination Board, 1988), which is now in its third edition. Increased
publication of test forms also led to the reformatting of score equating sections
(in January 1985) so that they looked exactly like operational sections.

Early in the 1980’, the first of what has turned out to be very few flawed

items was discovered as a result of test disclosure. In response to this
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. experience, the review process was supplemented once again. Effective with the

SAT-M test forms administered in October 1984 and the SAT-V test forms
administered in October 1985, two 15-member external panels of subject-matter
specialists were appointed to review new tests. Five of these 15 content experts
reviewed each new form of the SAT-V, and three of the five then met with the
particular ETS staff members who assembled the forms being reviewed. The
same procedure was followed for the SAT-M. Finally, after revisions to the test
had beer made on the basis of these external reviews, an internal test
development review meeting for each test form was held (separately for SAT-V
and SAT-M) involving three ETS test development staff members in addition to
the test assembler. Thus, from 1970 to 1985 the total number of internal
reviewers per SAT final form increased from five to nine, and the total number
of external reviewers from zero to eight.

As the result of these changes in the test-development process, new forms
of the SAT have been required to satisfy a very rigorous review process. This
review process helped to ensure the fairness of the SAT for various groups and
provided an extra measure of quality to the development process in the 1980-85
period.

Changes in Test-Familiarization Materials

Changes in the content of the test and the test-development process also

affected the information given to students to familiarize them with the SAT

before the test administration. Students who register to take the SAT are
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. furnished with an information bulletin containing test-taking tips, sample
questions, explained examples, and since 1977 a full-length test. The type of
information provided to students and the way that information was provided
fluctuated considerably from 1970 to 1985. The number of sample items varied
considerably, the length of the sample test varied from a few items to a fuii-
length test, and the way the booklet was distributed to students was not uniform.

Table 8 provides an overview of the contents of these booklets from 1970-

71 through 1984-85. The table shows that in testing year 1970-71 the number of

items having an explanation cf the correct answer was 16 for the SAT-V and 17
for the SAT-M, the number of questions included in the sample t;ast was 57 for
verbal and 36 for math, and the total number of pages in the booklet was 55. In
contrast, the period from 1972 through 1977 had considerably fewer explained
examples and sample test questions. Also, the total number of pages in the
bulletin was reduced from 55 to approximately 16. ’

The primary reason for the shift had to do with the way the bulletin was
distributed. The booklet was mailed with each student’s admission ticket in
1972-73 and 1973-74. Including the booklet with the admissions ticket ensured
that all students received information about tae test. To reduce the expense
associated with this direct mailing, however, it was necessary to shorten the
bulletin. This "direct-mail”" distribution procedure contrasted with the earlier and

later distribution procedure in which students were told to pick up bulletins from

their high school guidance offices—a procedure that may have resulted in some
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d
: students taking the test without ever having received the bulletin of information.

Of course, there was no guarantee that students who received the bulletin in the
mail actually read it.

During the period 1978 through 1985, the number of explained items was
expanded considerably and, for the first time, a full-length sample test with item
data was included in the bulletin. Also, a mathematics review section was added
in 1978 to give students an idea of the types of skills and content tested in the
SAT-M. Examples of explained items from Taking the SAT, 1984-85 (College
Board, 1984), are in Appendix A. These examples are typical of those included
in Taking the SAT since the 1977-78 testing year.

Impressionistic Reviews

Because changes may occur in a test in subtle ways, members of the ETS
‘test-development staff were asked to review a number of SAT forms from the
1970-85 period. The sample included 75-minute forms from the 1970-74 period
as well as 60-minute forms. Reviewers were asked to note any differences they
observed between and among these tests, either of a general or of a specific
nature. They were also asked to reczll any subtle or philosophical changes that
may have taken place ir the development of the SAT during the 15-year period
being studied. Six members of the ETS test-development staff who currently
work on the SAT-V and other language and literature examinations were asked
to review several SAT-V forms administered from 1970-71 to 1984-85. The

amount of test-development experience at ETS among these staff members




- ranged from 10 to 25 years. All who conducted the reviews have participated

extensively through the years in the development of the verbal sections of the
SAT. Each reviewer examined one or two forms of the test from each of the
fgll'owing periods: 1970-71, 1975-76, 1978-79, and 1983-84. In all, 15 test forms
were reviewed.

Each of five members of the ETS test-deveic;pment staff was asked to
review five SAT-M forms. All of the reviewers, whose length of test
development experience varied from 2 to 10 years, had assembled final forms of
the SAT-M, but none had assembled forms before 1978. Each reviewer
examined two test forms developed in the period 1970-1974, one test form
developed shortly after the test changed in the fall of 1974, one test form
developed during the period 1978-79, and one test form developed during the
period 1983-84. A total of 16 different test forms was examined. Reviewers
were asked to consider attributes such as level of complexity, concrete vs.
abstract settings, content domains of the tests, item formats, and other factors
that would provide a contrast over the period.

SAT-Verbal

The most significant differences across the SAT-V test forms that were
noted by the reviewers were that the testing time was shortened from 75 to 60
minutes in 1974, and that three shorter reading passages were substituted for two
longer passages in 1978. These differences reflected changes in the content

specifications for the test. The changes in the number of items for the four
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. verbal item types were also noted, as were the shifts in the order of item types
within the two sections of the verbal test.

None of the reviewers thought that, overall, the items from any one of the
test forms were noticeably harder or easier than the items from any of the other
forms. In general, the level of diction used across the Antonym, Analogy,
Sentence Completion, and Reading Comprehension items seemed comparable in
all of the forms that were reviewed. Two reviewers noted, however, that the
introduction of Vocabulary and Reading subscores in 1974 affected the assembly
of the items by item type: there were more difficult Sentence Completions and
fewer very difficult Antonyms and Analogies in the more recent forms of the
test.

A question was raised by one of the verbal reviewers concerning the
reading passages. She wondered if perhaps the more recent passages-—
particularly those that were about 250 words as opposed to about 450 words--
were less subtle and intricate, more straightforward and expository, than were the
passages administered in the early 1970’s. The short passages in particular
seemed to this reviewer to require less concentration on the part of a reader in

order to understand them. Two other reviewers, on the other hand, stated that

the shorter passages did not necessarily scem any easier to them-—just shorter.
Several differences in "surface-level" characteristics of items between the
earlier and later forms of the test were commented upon. Most of these

differences can probably be attributed either to the introduction of test sensitivity

(93
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¢ reviews or to the onset of test disclosure, both of which occurred in 1980.

o Earlier forms had many more references to males (famous as well as
fictional) in the sentence completions and reading passages than did
later forms of the test.

o Some "fine distinctions" seemed finer (in the discrete items in
particular) in the earlier than in the later forms of the test.

o0 More reading and sentence completion items (especially those
classified as "humanities” and “science") seemed to assume or reward
cutside knowledge in the earlier than in the later forms of the test.

o References to real people and events seemed fewer in number in
the later than in the earlier forms of the test, except for references
to minority group members, which increased in the later forms.

o Unusual or esoteric words (such as metazoic, refulgent, and rebus)
appeared as wrong answer choices more often in the earlier than in
the later forms, but rarely were such words used as part of the stem
or key of an item in any of the forms examined.

Some final comments of a more "philosophical" nature came from one of

the reviewers who has worked on the SAT-V for nearly 25 years. She recalled

_ that in the 1970’ test developers tried to build the "fairest test passible for ¥
bright, informed, and motivated students." There was less concern then that a
particular sentence structure or paragraph of a reading passage might be too

complex or too challenging, or that the level of diction in an item might be too




- high, The rewarding of outside knowledge was also less of an issue. Test
developers assumed that most students had studied and read widely diverse
verbal material like that represented on the SAT.

"Scholastic preparedness” ser:med, according to this reviewer, to take on a
more diminished meaning after the lengthy SAT score decline, and particularly
after a television news journal’s report of a high school student who did not
know the composer Wagner. Neither the student nor the journalist realized that
the Sentence Completion item referring to Wagner could be answered using logic
and verbal ability rather than by knowing who Wagner was or what his operas
were like. The student audience for the SAT seemed different from before,
according to this veteran test developer, and this perception may have subtly
influenced the nature of the test. In developing the more recent forms, reading
passages were less likely to be "dull" and scholarly, or tephnical and complex.
Item writers sought "interesting" and "relevant” material. Because there were
fewer reference;s to actual historical figures (like Wagner), the test may have
become less concrete, may heve included less of an achievement "load" than it
once did. Nevertheless, these developments in many respects represented an
appropriate and desirable evolution of the test.

SAT-Mathematical

One clear contrast noted by all reviewers was the shift from Data-

Sufficiency items to Quantitative Comparison jtems that took place in 1974.

Most reviewers commented that Data Sufficiency items were more complex and
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: required more sophisticated analysis than Quantitative Comparison items, which
had more straightforward directions and required less time to answer. One
reviewer commented that skills measured by Data Sufficiency items seemed more
closely related to aptitude than the skills measured by Quantitative Comparisons.
Another reviewer noted however, that, although .he Quantitative Comparison
item types seemed. easier, they frequently required more manipulation to
determine the answer than Data Sufficiency items did. One revicwér indicated
that the breadth of knowledge tested in Quantitative Comparison Geometry
items seemed greater than that tested in Data Sufficiency Geometry items. In
-contrasting the 1979 and 1984 forms, one reviewer noted that the Quantitative
Comparison iterus in the 1979 form could be solved more quickly than the 1984
Quantitative Comparisons, which contained more verbiage.

In terms of test content, reviewers commented that the forms developed
before 1974 contained a few more Geometry items than later forms. One
reviewer noted that the earlier forms contained Geometry items that would now
be considered too achievement-like. However, another reviewer commented that
Geometry items in the more recent forms had more complex figures and
required greater manipulation to find the correct answer. Yet another reviewer
indicated that the achievement level required to solve the Geometry items was
the same across forms.

It was observed that the Arithmetic and Algebra items were somewhat

more straightforward in earlier forms but required more insight in later forms.
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; Concrete (vs. abstract) settings in earlier forms tended to be in the area of
Arithmetic (ratio, percent, measurement), whereas concrete settings in later
forms were better balanced across content areas. Percentage, average, and age
problems were more frequently tested on earlier forms of the test. One reviewer
indicated that the later forms seemed to have somewhat fewer items with
concrete settings.

Items appropriate for the SAT that cannot readily be classified as
Arithmetic, Algebra, or Geometry are classified as "Miscellaneous." Actually, the
Miscellaneous category is quite well defined in the sense that there are five
subcategories with enumerated topics. One reviewer noted that the number of
Miscellaneous items increased slightly between 1970 and 1976 but remained fairly
constant after 1976. That reviewer observed that the more recent versions
contained more "newly defined operations" than did earlier forms. Items of this
type provide a definition of an abstract symbol and require the student to use
and/cr apply this definition.

Most reviewers made general observations about the various tests that
they examined. One reviewer noted that the inclusion of more concrete items
on earlier forms made these tests more interesting. Another reviewer
commented that a greater breadth of general knowledge was assumed in the
earlier forms (e.g., the number of days in July). Yet another reviewer observed
that quéstions in the earlier tests were stated briefly and that there was "less

concern to spell everything out." It was noted that this brevity was made
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+ possible by expecting students to "catch on" to the idea and by the use of more
sophisticated language. Along this line, another reviewer noted that the number
of items with more than three lines of text ranged from S such items in a form
developed in 1973 to 14 items in a form developed in 1984.

Some reviewers offered summary comments. One noted, "With the
exception of the [Data Sufficiency] items . . . , most of the items on these tests
would not look out of place on today’s test." Another reviewer summarized as
follows: "While there do appear to be some differences between the early
versions and the more recent versions of the SAT-M, . . . shifts in some
characteristics of the tests seemed to be balanced or canceled by shifts in other
characteristics . . . . While the introduction or additional emphasis over the years
of new content areas (e.g., newly defined functions, probability, counting) may
have increased the achievement level slightly, I think that this increase was
balanced by not including so many arithmetic or algebra items that involved
straightforward manipulation in the test."

Validity- Trends and Changes in Test Coatent and Format

This section of the report focuses on the relationship of changes in the
test itself to changes in predictive validity. Table 9 notes periods when validity
changed and the SAT itself underwent little or no change. From 1970 to 1974,
when validity increased, the content and format of the SAT remained constant.
The only change of note was the introduction of a minority-relevant Reading

Comprehension passage in one form of the SAT per year in 1972-73. The SAT
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. booklet at that time consisted of three 30-minute sections, one of which was used
to administer pretest and equating items, and two 45-minute sections. The 90
verbal and 60 mathematical items were administered in a fixed item order and in
one of two fixed section orders.

From October 1974 to September 1978, when validity started to decrease,
the shortened SAT was offered in a fixed sequence of 30-minute sections but in
six different orders at each administration. During this time few changes
occurred in the content of the SAT. The only change of any significance, in
November 1975, was the relocation of reading passages and Quantitative
Comparison items in an attempt to reduce the speededness of the 45-item
SAT-V section and the 35-item SAT-M section. The change in the nature of the
Geometry items was less important because only a few of the Geometry items
used in the test had actually required any formal knowledge of geometry to
answer the items.

During each of these two periods, the test remained very stable in its
content, format, and statistical specifications. In contrast, the period from
October 1978 to December 1981 was a time in which the content of the test
changed somewhat. In October 1978 two changes occurred in the test. Shorter
reading passages were introduced, thus allowing a second science passage to be
used in addition to the five passages already in the SAT. In addition, the
number of section orders was reduced from six to two, with only one offered at

a given administration. In 1980 the testing program was required by New York
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: State law to begin disclosing four Saturday-administration and one Sunday-
administration form of the test each year. The disclosure requirement caused
| the program to produce as many as ten new forms a year to replenish the pool
of usable test forms. In addition, the test forms were undergoing change
because of the implementation of test-sensitivity guidelines in 1980. The 1978-81
period, then, was a time when the SAT and its test-development procedures
chanéed somewhat--a time when test forms may have been less parallel to one
another tﬁan the test forms constructed in other periods.

In January 1982 the number of difficult items required on the SAT-V was
reduced, but no changes were made in the con.tent and format of the test. Thus,
the 1982-85 period was also a time of stability in the SAT content and format.

During each of these four periods, however, predictive validity was in flux.
Validity increased from 1970 to 1974 and decreased during each of the other
periods. Except possibly for the 1978-81 period, one cannot point to changes in
the test that were substantial enough to affect validity. The fact that validity
increased during the early 1970’s and decreased from 1975 to 1985 suggests that
factors other than changes in the test were at work in causing the decline.

Still, because SAT predictive validity began to decline the very first year
scores from the shortened SAT were used for validity studies, it is important to
assess how changes related to the test might have affected the ability of the SAT
to predict college freshman grades. The shortening of the timing of the SAT-V

and the SAT-M from 75 to 60 minutes each in October 1974 was the single most
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s important change in the SAT during the period under study. As Table 9 shows,
test developers made & number of significant changes in the SAT at that time.
Changes were made in the numbers of items of each item type represented in
the test, the SAT-M item types, and the orders in which the sections and items
were administered. Of crucial concern is the differential validity of the various
item types. In the case of the SAT-V, the number of discrete items was
increased at the expense of Reading Comprehension items, thus permitting 85
items to be given in 60 minutes. In the case of the SAT-M, 20 Quantitative
Comparison items replaced 18 Data Sufficiency items and 2 Regular
Mathematics items, thus permitting the administration of 60 items in 60 minutes
instead of 75 minutes. If Reading Comprehension items were more valid than
the other verbal item types, and if Data Sufficiency items were more valid than
the other mathematical jtem types, then this change would presumably have
affected predictive validity.

Internal Structure of the SAT

A number of correlational analyses and exploratory factor analyses of the
relationships among the various SAT-V and SAT-M item types were conducted
prior to the shortening of the test. These analyses showed that the respective
verbal and mathematical item types were so highly correlated that SAT-V and
SAT-M each measured essentially one primary dimension.

It is important, however, to find out to what extent the internal structure

of the SAT may have changed over time. To this end, the correlations among
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; the item types from the SAT-V and the SAT-M were reviewed across several
years. The available data on item types is limited and is not available for all of
November and December test forms used in the study. However, data are
available for one test form from 1971 and for the November and December test
forms from 1981 to 1984. Such data began to be reported routinely in test-
analysis reports in 1981. Data from a December 1970 form were also available
on Quantitative Comparison items, which were administered in the 30-minute
variable section of that form.

The more recent data couid be compared with the data from 1971 to
determine any of the changes in test content and format affected what the test
was measuring. Caution should be taken when generalizing to the test forms
because of the limited amount of data. Apparent changes in the test items may
be specific only to the forms reviewed here, or they may reflect actual variations
in what the item types measured. Nevertheless, the data provide some evidence
about the stability of the internal structure of the SAT. |

Because the number of SAT items representing each item type changed in
1974, the unadjusted correlations between item types can present a misleading
picture of changes in internal structure. To overcome this problem the
correlations among item types were corrected for attenuation. This correction
adjusts the correlations to reflect infinitely long tests. Any differences in the

corrected correlations over time would indicate a change in what the SAT was

measuring.
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Table 10 gives the correlation among SAT-V and SAT-M item types for
the 1971 form and the ranges of the correlations for the 1981-84 November and
December forms. The corrected correlations among the SAT-V item types
across these forms from 1971 were slightly high relative to the ranges observed
from 1981-1984. The corrected correlations for 1971 were above or near the
high ends of the ranges for the corrected correlations from 1981-84. The
correlations of Reading Comprehension ;with Sentence Completions and with
Analogies were .04 to .05. higher than the maximum values of these correlations
from the 1981-84 period.

The March 1971 corrected correlations between Regular Mathematics and
the various verbal item types all exceeded the ranges observed in 1981-84. The
most noticeable difference in Regular Mathematics correlations for the two
periods was the difference in the corrected correlations with Analogies. The
1971 value was .84, .12 higher than the maximum for the 1981-84 period. The
reason for this difference is not clear—apparently the later Analogy items tapped
less mathematical reasoning than the earlier items. This decrease in the overlap
between the SAT-V and the SAT-M is consistent with test developers interest in
reducing the overall correlation between the these two tests. Reducing the
degree of overlap between the SAT-V and the SAT-M would not necessarily
affect their individual validities, but presumably would provide more opportunity
for the combined tests to correlate highly with a multidimensional criterion like

college freshman grades.




?

To determine ththcr the switch from Data Sufficiency to Quantitative
Comparison items in 1974 had an effect on what the SAT-M was measuring, the
correlations of Data Sufficiency and Quantitative Comparison items with each
other and with other SAT-M and SAT-V item types were analyzed. The data
from a December 1970 form and from the 1971 form indicate that Quantitative
Comparison items correlated about the same with Data Sufficiency items as did
the Regular Mathematics items. However, the data show that Regular
Mathematics items correlated more highly with Quantitative Comparison items in
the forms administered from 1981-84 than with Data Sufficiency in 1971 (see the
corrected correlations). It would appear that the SAT-M became more
homogeneous after the switch to Quantitative Comparison items. Such a change
could have an impact on validity if Data Sufficiency items captured variance in
college freshman grades that was not related to Regular Mathematics. However,
the relationship to SAT-V item types was quite similar for Data Sufﬁcicncy‘and
Quantitative Comparison items. It would not appear that replacing Data
Sufficiency items with Quantitative Comparison items affected much of what the
SAT-M was measuring.

Although there were some shifts between 1971 and 1981-84 in
correlational patterns, the differences observed were small relative to the sizes of
correlations. Differences of this kind, given the form-to-form variability in
correlations would not be expected to have more than a negligible effect on the

predictive validity of the test. On the other hand, one would like direct evidence




. of the predictive validity of the different item types.
Special Studies

Unfortunately, data available through the Validity Study Service did not
permit analyses of the validity of the various item types; the records contain only
reported SAT scores. There is, however, some direct evidence of predictive
validity of the different item types from special studies.

Schrader (1973). Schrader studied the validity of the Quantitative
Comparison item type before it was used operationally in 1974. A 30-minute,
55-item Quantitative Comparison test was administered to students at 12
colleges, including the three service academies, in the fall of 1970. Sample sizes
ranged from 91 to 987 students. Scores on this test were correlated with
freshman grades collected at the end of the second semester. These correlations
we'> compared with correlations based on scores from the 75-minute SAT-M,
which were available from student records at the colleges. In addition, the
multiple correlations of the high school récord, the SAT-V, and the Quantitative
Comparison test were compared with the multiple correlations of the high school
record, the SAT-V, and the SAT-M. Schrader found that despite its shorter
length the Quantitative Comparison test, singly or in combination with the high
school record and the SAT-V, had higher validity coefficients than the SAT-M
for about half of the groups studied. He also found a tendency for the
Quantitative Comparison test to perform better than the SAT-M, then composed

of Regular Mathematics and Data Sufficiency items, for groups baving relatively
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- high mean SAT-M scores. Schrader concluded that there was no marked
tendency for the SAT-M to be any more valid than the Quantitative Comparison
test. Based on the results of this study, the testing program expected no losses 2
in predictive validity from the substitution of Quantitative Comparison items for
Data Sufficiency items.

Schrader (1984). In another study Schrader provided additional evidence
of the predictive validity of item types. In a study of SAT-V item types, |
Schrader us2d matched student records from the December 1980 SAT files and
the Validity Study Service files for the entering class of 1981. His final sample
consisted of 11,320 students from 48 colleges, each of which had 95 or more
students with complete data. He analyzed data for eight-item subsets matched in
difficulty as well as for subsets based on all available items. His basic analyses
provided validity coefficients and multiple correlation coefficients for each of the
48 colleges. Although Antonyms and Analogies had the highest valiclities in
about twice as many colleges as the other verbal item types, the mmedian validities
differed only slightly. Schrader conciuded that the verbal item types have similar
validities and that changing the mix of items in the SAT-V was unlikely to affect
predictive validity.

Burton, Morgan, Lewis, and Robertson (1989). Burton and her cohorts, in

one part of their study, investigated the predictive validity of item types in the
SAT and the Test of Standard Written English (TSWE). They used pooled data

-
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on about 49,000 students from 196 colleges. These data resulted from matching
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; the November 1984 SAT and TSWE scores with college freshman grades from
the Validity Study Service for the entering class of 1985. The researchers
computed validity coefficients for the full sample after first adjusting the
freshman grades at each college to reflect differential selection on high school
grades. Using reliabilities available from the November 1984 test-analysis
sample, the researchers estimated the validity coefficients for full-length (60-
minute) tests of each item type. For the SAT-V, the most valid item iype for |
the total group was Reading Comprehension (r = .44). The estimated validity of
a test made up of all Reading Comprehension items was, however, the same as
the existing verbal test, which was composed of a mixture of item types. For the
SAT-M the Quantitative Comparison item type (r = .44) was more valid than
Regular Mathematics items (r = .41) for the total group. Yet the existing
SAT-M, with its mixture of items, was estimated to have a validity only .01 lower
than that of the Quantitative Comparison test.
Conclusion

These analyses all point to the conclusion that changing the mix of item
types in the SAT in 1974 had little effect on the predictive validity of the SAT.
Although a slight decrease was evident in the overlap between the SAT-V and -
M when the shortened SAT was introduced, there is no evidence that what the
tests measured was substantially aitered by changes in the mix of items. Since
the validity evidence suggest strongly that the various SAT-V or -M item types

correlate similarly with college grades, the shortening of the SAT in 1974 and the
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s slight content changes thereafter probably had little effect on the ability of the

SAT to predict college grades. The question of test length and its possible effect - _ |

on validity is addressed in the reliability section in the next part of the report.
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4. CHANGES IN STATISTICAL CHARACTERISTICS

After the test is administered and scores are reported, the statistical

. characteristics of the test are analyzed. The results of this analysis are contained

in a test-analysis report, which is prepared for each new form of the SAT. The
descriptive statistics in this report are useful for evaluating the extent to which
the SAT met statistical specifications, the difficuity and speededness of the test
for the group, the internal-consistency reliabilities of the various test scores, and
correlational patterns among the various SAT and Test of Standard Written
English scores. A good example of a test-analysis report is the one prepared for
the December 1984 SAT form (D. Wright, N. Wright, & Weber, 1985). Two
reader’s guides (Walker, 1981; Educational Testing Service, 1989) explain many
of the terms and concepts referred to in SAT test-analysis reports.

All item and fcst statistics, particularly test difficulty and speededness, are
influenced to some degree by the ability of the test takers. The less able the

group, the more the test will be difficult and speeded for that group. When the
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¢ test is not appropriate for a group of a certain ability, the reliability and

correlations with other variables will be lower than if the test were appropriate.
Whenever the ability of the average SAT test taker changes, the statistical
characteristics of the test will change. Therefore, before proceeding with the
assessment of the statistical characteristics of the SAT, trends in the average
ability of the test takers are reviewed.

Pronounced trends in SAT scaled scores are apparent in November and.
December for graduating classes from 1971 to 1985. The mean scaled scores on
the November SAT-V and SAT-M for graduating seniors tended to decline from
1971 to 1982, and then increased (see Tables 2 and 3). For December
administrations, the drop m senior means was more substantial. From 1971 to
1980, average SAT-V and -M scaled scores for December test takers decreased
by approximately one-half of a standard deviation; in 1985 the average scaled
scores increased slightly. Wkile a decrease in average scaled scores of the size
observed for the November administrations would have had a slight effect on
some item and test statistics (e.g., speededness and reliability), a decline of the
magnitude found for the December administrations could have had a noticeable
effect.

Test-Analysis Samples

Ideally, perhaps, for the purpose of relating item and test data to SAT

predictive validities, one would analyze item and test data for the validity-study

samples. Such data, however, were not available because the item response of




; individual students are not routinely saved on the VSS data base. The item and
test data used for this study came instead from test-analysis samples who were
tested at November and December administrations from 1970 to 1984. Each of
these samples consisted of approximately 2,00 test takers. Prior to 1981 these
test-analysis samples were drawn to be statistically representative of the total
populations of November and December test takers. Beginning in 1981, because
of the increasing numbers of junior high, sophomore, and adult test takers, thesc::
samples were restricted to include only high school juniors and seniors.

The test-analysis samples did not represent either the validity-study
samples or the November and December senior cohorts. Nevertheless, as
Table 11 shows, the means of the November and December test-analysis samples
were very similar to the raeans of the November and December seniors. The
test-analysis samples, like the November and December seniors, scored lower on
the SAT on average then did the validity-study samples. This difference is to be
expected, as those enrolled in college are a more select group than those who
applied for admission. Although the test-analysis samples were somewhat less
able than the validity-study samples, they should be adequate for purposes of this
study, which focuses primarily on test-refated characteristics and their interaction
with test takers, not on test takers themselves.

Table 11 gives the sample sizes, scaled-score means, and scaled-score
standard deviations of the November and December test-analysis samples that

provided data for this study. The item- and test-analysis data were taken from
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. test-analysis reports for the November and December forms administered in the

years 1970 to 1984.
Changes Related to Statistical Specifications

Statistical specifications govern the distribution of item difficulties and the
average correlation of items with the total test in each SAT test form. The SAT
statistical specifications are not geared to the average test taker. Rather, they
are intended to provide relatively more measurement power in the middle-to-
upper part of the score range, the range of interest to those making admission
decisions at user institutions. Thus, the SAT is by design somewhat difficult for
the average test taker.
Item Statistics

The specifications are expressed in terms of two item statistics. (1) Item
difficulty. The difficulty of an item can be expressed as the proportion or
percentage of test takers who answer the item correctly. f‘or the SAT the
proportion correct is computed by dividing the number of test takers who obtain
the correct answer by the number of test takers who reach the item. This
procedure in effect treats an omission as a wrong answer. ETS transforms the
proportion correct into "delta," which is used as the primary measure of item
difficulty. The ETS delta scale is a nonlinear conversion of the proportion
correct. The proportions correct are transformed to a normal deviate with a
mean of 13 and a standard deviation of 4. Deltas are inversely related to the

proportion correct. For example, an item with a delta value of 17 is equivalent
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1 t0 2 correct answer rate of 16% in the analysis group, a delta of 13 corresponds
to 50% correct, and a delta of 9 represents 84% correct.

Raw (observed) item deltas, the deltas calculated on the analysis group,
furnish an estimate of the relative difficulty of the item for the group on which
the analysis is based. These deltas are influenced by the ability level of the
analysis group. When a group is very able, the average percent correct for all
items on the test is higher than when the identical items are administéred toa
less able group. Therefore, observed deltas are not an ideal measure of the
difficulty of a test. To remove the effects due to differences among groups in
ability levels, ETS equates observed delta values to a delta scale based on the
performance of a common reference population. Item-difficulty specifications for
the SAT are expressed in terms of these equated deltas.

(2) Biserial correlation. The correlation of the item response (right vs.
wrong) with the total test score is used at ETS to measure the degree to which
the item discriminates high-ability from low-ability test takers. In computing this
correlation, omitted items are counted as wrong. The biserial correlation, an
estimate of the correlation of two normally distributed variables, is used instead
of the point-biserial correlation because it is less influenced by thne difficulty of

- the jtem. Still, the biserial correlation is affected by the ability of the group of
test takers on which it is computed and is attcnuatcd.somcwhat when the group
finds the item very easy or very hard. The biserial correlation may be -

interpreted like a usual Pearson correlation coefficient, which varies from -1.00 to
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+ 1.0, although theoretically the biserial correlation is unbounded in both
directions. -
Changes in Statistical Specifications

Equated deltas. From 1966 to 1974, the SAT-V statistical specifications
called for a mean equated delta of 11.7 with a standard deviation of 2.9. (See
Table 12, which gives the statistical specifications for both the SAT-V and the
SAT-M.) The distribution of item deitas was unimodal and centered around a
delta of 12. Specifications for the SAT-M required a mean delta of 12.5 and a
standard deviation of 3.1. The delta distribution for the SAT-M was also
unimodal, centering on deltas of 10 and 11. However, the distribution was
skewed toward the difficult end of the scale. Tests built to these specifications
measured best in the middie part of the score range.

With the shortening of the SAT in October 1974, the specifications were
changed to make the test more appropriate for the then-current group of test
takers, who were somewhat less able than previous test takers. Some
exploratory work using item response theory helped set these specifications. The
overall test was made slightly less difficult. For the SAT-V, the specified average
delta was reduced from 11.7 to 11.4 and the standard deviation of item deltas
was increased from 3.1 to 3.3. The delta distribution for the SAT-V was made
bimodal in an attempt to lower the difficulty of the test, yet still mamtam

measurement power at the high end of the scale.




The statistical specifications for the SAT-M also changed. Although the
distribution remained unimodal, the average delta was reduced from 12.5 tb 12.2,
and the standard deviation was increased from 3.1 to 3.2. The number of easy
items was increased slightly, and the number of moderate jtems was decreased.
No changes were made to the number of difﬁculp SAT-M items included in each
test. These specifications were also set to lower test difficulty and still maintain
measurement power at the upper end of the scale. These revised specifications
are still used for the SAT-M.

In Januaxy\1982 the specified delta distribution for the SAT-V was
changed due to difficulties in writing items with equated deltas greater than 13.
The new specifications were similar to those that existed before 1966 (see
Donlor, 1984). Item-response-theory methods were again used to adjust the
specifications. While the average item difficulty did not change, the
specifications called for fewer difficult and fewer easy items for tests
administered from January 1982 on. The intent was tc maintain measurement
power in the middle-to-upper parts of the score range. Some measurement
power was lost, however, at the high end of the scale as a result of the change

in specifications.

Average biserial correlation. In addition to the item-difficulty distribution,

SAT statistical specifications regulate the average biserial correlation of the items
with the total test. The average biserial correlatior: is specified in terms of

pretest item statistics, but evaluated in terms of statistics available on items used




+in final forms. Pretest items do not contribute to the total-test score because

they are placed in sections external to the operational test; but when items are
evaluated in final forms, these items are included in the total-test score. To
adjust the average item-test biserial correlation for this effect, it is necessary to
add .G5 to the specified average correlation for the SAT-V and .06 for the
SAT-M.

Although a distribution of item-total correlations is not specified, test
developers control the distribution to some extent by using mostly items with
biserial correlations greater than or equal to .30. Biserial correlations of .20 to
29 are occasionally allowed for difficult or easy jtems. Items with high biserial
correlations are used to ensure high reliability, but the number of such items is
constrained by the average biserial correlation. This constraint helps test
developers preserve the heterogeneity of the test necessary for adequate validity.

The specified average biserial correlation for the SAT-M has remained
constant at .47 from August 1966 to the present. Only one modification to .the
specified average biserial correlation was made for the SAT-V during this time
period. In 1974 the average was increased from .42 to .43. This increase was
instituted because the pool of available items tended to have biseriai correlations
greater than .42. From January 1982 on, the specifications permitted a deviation
of .02 in the mean biserial correlation, so that test developers could use more of

the existing item pool.




Changes in Actual Statistics

Tables 13 and 14 give actual mean equated deltas, standard deviations i
deltas, and mean biserial correlations for November and December SAT forms
administered from 1970 to 1984. Ideally, the actual statistics would match the
specified statistics. The November and December SAT-V and SAT-M forms met
specifications for the most part from 1970 to 1984.

The actual mean deltas reflect the decrease in test difficulty in the fall of
1974 for the SAT-V and the SAT-M. They also indicate that the December
SAT-V forms were easier than previous forms. The data also show that,
throughout the period reviewed in this report, there were some slight deviations
from specifications in the actual mean equated delta. Prior to 1974 the
November and December SAT-V forms were more likely to be more difficult
than specified on average. In contrast, the tests were more likely to be easier
than specified for the period 1974 to 1984. However, in only one case, the
November 1980 form, was the difference between the actual and the specified
average delta larger than .2. Prior to 1974 the November and December SAT-M
test forms were more likely to be easier than the specifications called for. From
1974 om, the test forms were sometimes harder and sometimes easier than
specified. The largest discrepancies occurred for the November and December
1975 forms, which had mean deltas that were .4 lower than the specified value of
12.2, and for the November 1984 form, which had a mean delta that was .4

higher. To put these differences in perspective, an average actual uelta of 11.2,
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. which is .2 below the 1974 and 1982 specification for the SAT-V, represents an

mean proportion correct of .67 in the reference group as opposed to .66 for the
specified value. Therefore, the deviations from the specifications were slight.

The deviations between the specified delta distributions and the actual
distributions (see Tables 15 and 16 and Tables B-7 through B-10) were relatively
minor from 1970 to 1984. In general, the mean frequencies came within 2.0 of
the specified values. Most of the time too many items at one diificulty level
were balanced by too few itf:ms at a neighboring level.

Tihe November 1978, November 1979, December 1976, December 1977
and December 1983 SAT-V forms had standard deviations of equated deltas that
were .2 lower than the specified value of 3.3. Also, the November 1973 and
December 1973 SAT-V forms had standard deviations that were too high by .2.
Otherwise the SAT-V standard deviations were within .1 of the specified value.
Several SAT-M forms also had standard deviations that deviated more than .2
from the specified value. These were the November 1973, 1974, 1981, and 1983
forms and the December 1977 and 1984 forms--which had standard deviations
that were higher than specified—-and the December 1974, 1976, and 1981, forms--
which had standard deviations that were lower than specified. Despite these
outliers, no systematic trends in delta standard deviations were evident for either
the SAT-V or the SAT-M.

The mean item-total biserial correlation for the November and December

SAT-V forms generally came close to the specified value. The November mean
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: biserial correlations were higher than those for December and varied around the
specified value until 1980, when they were higher than specified. The December
SAT-V mean correlations, on the other hand, tended to be lower than specified
throughout the 15-year period. The mean biserial correlations for the
SAT-M fluctuated more than those for the SAT-V and tended to be higher than
required. As for the SAT-V, the November mean correlaticis tended to be
higher than those for December. In addition, for both November and December
the SAT-M mean correlations were for the most part higher than specified. The
mean biserial correlation with the largest deviations from specifications came
from the November 1975 and December 1984 SAT-M form, whose mean
correlations were, respectively, .05 and .04 higher than specified. The forms with
mean biserial correlations higher than specified would tend to have higher
reliabilities than the other forms but might lack the breadth of coverage desired
in the test.
Changes in Other Measures of Test Difficulty

Changes in Score Conversions

Statistical specifications for test difficulty are stated in terins of equated
deltas. Changes in test difficulty affect not only equated deltas but aiso score
conversions, which provide another indication of changes in test difficulty. Score
conversions are derived through the process of equating, which is discussed in
the next part of the report. Here the discussion focuses on the .rcsults of

equating, the relationship between raw scores and scaled scores as it relates to
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: test difficulty.

If a test form is built to be easier than a previous form, then, in general,
a given raw score will convert to a lower scaled score on this form than on the
previous form. That is, obtaining the correct answer on an easier test does not
count as much as on a harder test. Conversely, if the form is made harder, then
a given raw score will convert to a higher scaled score. Changes in score
conversions should ideally be consistent with changes in equated deitas. A
decrease in mean equated delta should, in general, translate into a decrease in
the scaled score that corresponds to a given raw score. But because the delta
equating process is independent of the score equating process, it is important to
check the extent to which they produce consistent results.

The primary result of equating is a conversion table that gives scaled
scores that correspond to particular raw scores. Table 17 and Figure 3 give the
scaled scores corresponding to the midpoints of the raw-score ranges for the
November and December SAT forms administered from 1970 to 1984. Tables
B-11 and B-12 in Appendix B provide conversion information for these forms at
several raw scores. Tables 18 and 19 give the scaled-score ranges corresponding
to selected raw scores for all new forms of the SAT administered from March
1970 to January 198S. In interpreting the data in these tables, one should
remember that a less difficult, shortened SAT was inroduced in the fall of 1974,
In addition, the verbal statistical specifications were changed with the January

1982 form to reduce the number of difficult verbal items required on the test

81




+ While maintaining the average difficulty level of the test.

Panels ¢ and d in Figure 3 show the scaled scores corresponding to the
midpoints of the raw score ranges for November and December SAT forms from
1970 to 1984. These plots may be compared with those for mean equated deltas
(panels a and b) to see whether the results of score equating are consistent with
the results of delta equating.

For the SAT-V both indices exhibited reasonably consistent trends. The“
drop in test difficulty in 1974 is apparent in Figure 3. In addition, many but not
all of the large changes in one of the indices were matched by large changes in
the other index. For example, the unplanned drops in the mean equated déltas
for the SAT-V forms administered in November 1972 and November 1980 were
matched by corresponding drops in scaled scores. However, the increase in the
scaled score corresponding to the raw-score midpoint in December 1977 and the
increase in mean equated delta in November 1982 were not matched by
comparable increases in the other index. Both indices showed that from 1980 to
1984 many of the SAT-V forms were easier than previous forms.

For the SAT-M the planned decrease in test difficulty in 1974 was
apparent in the plots for both indices. In contrast to the SAT-V results,
however, there were many inconsistencies between the two indices. For exampie,
the unplanned decreases in mean equated deltas for the November and
December 1975 forms were not conristent with the scaled-score conversions.

Whereas according to the score data, most of the SAT-M forms administered
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. from 1981 on were relatively casy, the mean equated delta data suggested no

such trend. This inconsistency suggests that the equated delta scale may have
drifted upward relative to the score scale, which for score data is the more
accurate of the two indices.

The tables of score ranges (Tables 18 and 19), which cover all of the
forms administered during the period studied, provide data across the entire
score range and not just for scores at the midpoint of the raw-score range.

These tables show some reasonably clear patterns— patterns that are consistent
for the most part with the observations noted for the November and December
forms: (1) In the period following the introduction of the shortened SAT, the
scaled scores corresponding to particular raw scores decreased, especially for the
SAT-V, indicating an easier test. (2) In the upper part of the score scale, the
SAT-V scaled-score ranges gradually shifted downward from 1974 to 1985. (3)
The SAT-M scaled-score ranges shifted downward in the January 1982 to
January 1985 period--despite the fact that the statistical specifications remained
unchanged.

Another observation that can be made about the score-range tables is that
the variation from form to form was relatively small at any given raw score. The
largest difference between the maximum and minimum value in a score range
was 40 points for the SAT-V and 50 points for the SAT-M. Counts of the
numbers of raw scores in Tables 18 and 19 with scaled-score ranges of a

particular magnitude (see Table B-13 in Appendix B) show that the 1nost
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» common range was of sizé 30. They also show that the 1974-78 period
manifested the least form-to-form variation for SAT-V, and the 1974-78 and
1978-81 periods for SAT-M, indicating that test forms were more parallel and
that, thus, there was less of a burden placed on equating in these periods.

These counts indicate that the shortened test forms, those introduced in the fall
of 1974, were no less parallel than those given in the 1970 to 1974 period. They
also indicate, however, that the SAT-M forms in the 1982-85 period were less
parallel.

Changes in Relative Test Difficulty

Indices of relative test difficulty. In addition to an equated delta, an
observed delta is calculated for each item on a test. The mean observed delta
indicates the average item difficulty for the group that t(;ok the test and as such
is a measure of the relative difficulty of the test for the group.

Another index of the test’s relative difficulty is the mean raw score on the
test divided by the number of test items. In the case of a test that is scored by
counting the number right, this index is equal simply to the mean of the
individual proportions correct of the items. The SAT, however, 1s scored by
formula in that a fraction of the number wrong is subtracted from the number
right. In tnis rise the index is equal to the mean over items of the item
proportion correct minus of a fraction of the proportion wrong. This value is
referred to here as the "mean adjusted proportion correct” in the remainder of

this discussion. Because omitted questions are not counted wrong in calculating
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, the mean adjusted proportion correct, this index is not distorted by differences in

omitting patterns across groups. There, the mean adjusted proportion correct is
for most purposes a better measure of the relative difficulty of a formula-scored
test than the observed delta is.

To provide optimal measurement ;ﬁowcr for a group, a test shouid be of
middle difficulty, the value that corresponds to a score halfway between a 'chance
score on the test and the maximum possible score. The middle-difficulty equated
delta for SAT-V test forms and SAT-M test forms administered prior to October
1974, tests that consisted of five-choice items, is 12.0, which corresponds to 60%
correct. The corresponding vaiue for the SAT-M given from October 1974 on, a
test composed of 40 five-choice items and 20 four-choice items, is 11.9, which
corresponds to 61% correct. (See Educational Testing Service, 1989, for more
detail.) In terms of the mean adjusted proportion correct, .50 is at middle
difficulty for both the SAT-V and the SAT-M.

Trends. Given that the mean equated deltas specified for the SAT-V and
the SAT-M were lowered in 1974, the relative difficulty of the test would be
expected to drop somewhat in the absence of changes in the ability of the test
takers. The ability of test takers, however, did not remain stable over the years.
The average test scores declined in the mid-te-late 1970’s and increased from
1980 to 1984 on both the SAT-V and the SAT-M. The decrease was larger for
the December administrations than for the November administrations. Since

observed mean deltas and mean adjusted proportions correct reflect trends in
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, average test-taker ability as well as the changes in the difficulty of the test, the

tests should have become relatively more difficult in the mid-to-late 1970’s and
easier in the early 1980’s.

The trends in these two indices were reasonably consistent for November
and December test forms from 1970 to 1984 (see Figure 4 and Table 20).
Because the mean adjusted proportion correct does not treat omitted responses
as wrong answers, it is the more accurate of the two indices. Therefore,
reference is made primarily to the mean adjusted proportion correct in the
following discussion. The mean adjusted proportions correct obtained by the
SAT-V test takers ranged from .40 to .44 for November test takers and fiom .36
to .39 for December test takers from 1970 to 1984. Therefore, the test was
relatively difficult for both populations, but particularly for the December test
takers. The mean adjusted proportions correct for Novembe; SAT-V forms
increased from about .41 in 1970-73, to .43 in 1974-79, to .44 in 1980-84,
indicating that the test became easier for the groups. No such increase was
observed for the December forms, probably because of the steeper decline in
total-test performance for December test takers. The increase in the mean
adjusted proportion correct in 1974 reflected the planned decrease in test
difficulty of the SAT-V forms. Except for the years 1977 through 1979, when
the mean adjusted proportion correct fell tc a low of .36, this statistic was
relatively stable for the December test takers throughout the 1974-84 period.

Presumably, the decline in the average ability of the test takers accounted
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, primarily for the decrease in mean adjusted proportions correct from 1977 to

1979 (see Table 11). The three-year increase in the December mean adjusted
proportions correct from 1982 to 1984 was due to an unintended reduction in
test difficulty coupled with an increase in the average ability of the test takers.

For the SAT-M the decrease in test d’fficulty effected in 1974 was not
evident in relative test difficulty in either November or December. Although the
SAT-M data did not show a decrease in reletive test difficulty in October 1974, if
the specified mean delta had not changed, the test would have been even more
difficult for the test takers. The mean adjusted proportions correct for
November test takers showed a slight decrease from 1974 to 1980 relative to the
1970-73 period and then a noticeable increase from 1980 to 1984. The increase
was probably due to both a decrease in real test difficulty and an increase in the
ability of the test takers. For December administrations of the SAT-M, the
mean adjusted proportions correct showed first a decrease and ther, after a large
increase and decrease in 1980 and 1981, a substantial increase from 1981 to
1984. The decrease in mean adjusted proportion correct from 1971 to 1977
corresponded to the decline in average ability for the December test-taking
population during this period. The upswing from 1981 to 1984 was due to an
interaction of test difficulty and test-taker ability.

To summarize, the observed mean delta and the mean adjusted
proportion correct demonstrated similar patterns for November and December

SAT-V and SAT-M test forms. The trends in relative test difficulty occasionally




; followed patterns expected from changes in average test-taker ability but in
general reflected changes in test difficulty as well as changes in the test-taking
population. The November forms of the SAT-V and the SAT-M tended
gradually to become less difficult for test takers from 1970 to 1984. The
December forms became slightly more difficult in the mid-1970’s and then
decreased in difficulty to the point that the forms were about as easy for the test
takers as tho. : offered in the early 1970’s. Thus, the more recent forms
measured the ability of the average test taker as well as or better than the
earlier forms. Still, the SAT remained difficult for the average test taker and
presumably for the average student in validity-study samples. The closer a form
is to middle difficulty for a group the better its measurement power for that
group.
Changes in Speededness

Speededness may be defined as the extent to which test takers are ux_nab]e
to complete a test section thhm the time allotted. Data for assessing the degree
of speededness are based on the unanswered questions after the last answer
marked by each test taker and do not take into account previously omitted items.
Such unanswered items are said to be "not reached."
Speededness Indices

Indices that are used in determining the degree of speededness of a test
section of the SAT include the percentage of test takers completing 75% and

100% of the section. The percentage of test takers completing 100% of the test
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- section, however, is affected by the presence of a very difficult question at the

end of the test. Thus, it is impossible to tell whether a test taker meant to omit
the item or did not have time to consider it. Another approach to judging
speededness involves examination of the variance of not-reached items compared
with the SAT-V or the SAT-M test section formula-score variance. The mean
and standard deviation of the number of items not reached by the group
provides additional information useful in interpreting the other speededness
indices. All of these indices except the mean and standard deviation of the
number not reached take into account the length of the test. The latter indices
can be adjusted for test length by dividing by the number of items.

It has long been the practice of ETS to regard a test as essentially
unspeeded if virtually all of the test tak.ers complete 75 percent of the test items
(Swineford, 1974). This criterion is arbitrary and not rigidly applied. Also, it has
been suggested (Swineford, 1974) that a variance ratio exceeding .25 indicates
that a speed factor is probably present. Generally, the larger the variance ratio
is, the larger the mean number of unreached questions relative to the total
number of items in the section.

When judgments about the relative speed of various test forms are to be
made, the ability levels of the groups, as defined by their sceled-score means,
need be taken into account. Otherwise, test forms taken by less-able groups may
mistakenly be evaluated as more speeded than test forms taken by more-able

groups. Test-analysis reports give the data for the sample at hand: No
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» adjustment for ability level is made in the speededness indices. The mean scaled
scores on the test-analysis samples (see Table 11) permit an informal assessment
of the effect of sample. Because of the lower average ability levels of the
December samples, the test sections would be expected to be more speeded for
these samples.

Expected Changes

Changes in test format, item types, and time limits like those that
occurred to the SAT in the fall of 1974, might be expected to decrease speed
factor in some test sections and increase it in others. In the shortened test, 85
SAT-V items and 60 SAT-M items were administered in 60 minutes, whereas in
previous forms 90 SAT-V items and 60 SAT-M items had been administered in
75 minutes. Although fewer reading passages were used in the SAT-V and
Quantitative Comparison items replaced Data Sufficiency items in the SAT-M,
test developers recognized that these changes could still cause the new 45-item
verbal section and the 35-item mathematical section to be more speeded. In
fact, in response to a concern about speededness, the formats of these two
sections were revised in 1975 (sse Figures 1 and 2).

In the fall of 1978 another change occurred that could have affected
speededness: the number cf reading passages was increased from five to six.
This change might have affected the speededness of the 40-item Verbal 2
section, in which twn long passages of 400-450 words were replaced by three

medium passages of 200-250 words (see Figures 1 and 2).
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Speededness is affected by the ability of the test takers as well as by
changes in the test. The November and December scaled-score means of the
test-analysis samples decreased steadily from 1970, reaching a low during the
1979-81 period, and then rose somewhat from 1982 to 1984. Moreover,
December means for both the SAT-V and the SAT-M decreased more sharply
than November means, about 25 and 30 scaled-score points versus about 45 and
55. Any decrease in ability was expected to cause the test to be more speeded.
Trends

Tables 21 to 24 and Figures 6 and 7 provide data on specdedness indices
for November and December test forms administered from 1970 to 1984. The
data on the three speededness indices considered here--percentage of the group
reaching 75% of items, variance ratio, and mean number of not-reached items-
tended to exhibit reasonably consistent patterns throughout the 1970-84 period.
That is, with minor exceptions, as the percentage reaching 75% of the items
decreased, the variance ratio and mean not reached increased.

Only 5 of the 120 sections /Aa‘dministcrcd in November and December from
1970 to 1984 would be considered unspeeded if the rule that virtually all (99.8%
or more) of the test takers had to reach 75% of items were applied strictly.
However, since most of the percentages exceeded 98%, application of this rule is

misleading. In general, the sections appeared to have only a slight amount of

speededness.




As expected, all four SAT-V and -M séctions were more speeded--
although only slightly--for December test takers than for November test takers
across the 15-year period. The speededness indices frequently changed in ways
that were inconsistent with changes in test-analysis sample means. Apparently,
changes in test format, difficulty, and timing in 1974 and in item-type location in
1975 affected speededness in ways that were not accounted for by changes in
group ability.

The separately timed sections were expected to be differentially speeded.
In terms of the percentage of test takers completing 75% of the test, the longer
Verbal 1 section appeared more speeded than Verbal 2 for November test
takers from 1975 on. This section also appeared more speeded than Verbal 2 in
December except for the forms administered in December 1974 and December
1984. The Verbal 1 sections in the newly introduced 1974 forms--November in
particular--were unexpectedly among the least speeded of the Verbal 1 sections.
The Verbal 1 section appeared to be more speeded after the major
specifications changes in 1974, aithough not in 1974 per se. Although subject to
considerable fluctuation, this section tended to become increasingly more
speeded from 1974 to 1984 for November test takers and from 1974 to 1983 for
December test takers, despite the increase in test-taker ability from 1981 to 1984
for November and 1982 to 1984 for December. After 1975 there was more
variability in the indices for Verbal 1, suggesting speed factors in specific forms--

perhaps due to this section being more difficult in some forms than others.
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The 40-item Verbal 2 section tended to be unspeeded for most test takers
throughout the 15-year period. The only exception was the November 1974
form, which was considerably more speeded than other Verbal 2 sections—
perhaps because it was a relatively difficult section and the Reading
Comprehension items were in the middle of the section. (In 1975 the 15
Reading Comprehension items were moved to the end of the section in an
attempt to reduce speededness.) The addition of shorter Reading
Comprehension passages and other changes in the SAT-V in 1978 apparently did
not affect the speededness of either verbal sectioﬁ.

Relative to the Math 1 sections given in the 1970-73 forms, the 25-item
Math 1 section became relatively unspeeded with the introduction of the
shortened SAT in 1974, presumably because of the decrease in test difficulty.
Exceptions were the Math 1 sections administered in November 1976 and
December 1981. The 35-item Math 2 section was relatively unspeeded
throughout most of the 15-year period except in November 1974 and December
1972-75. In the 1974 forms the sections were particularly speeded. Since this
section contained a new item type, Quantitative Comparison, test takers were
unfamiliar with the format and may have worked more slowly. Apparently,
moving the Quantitative Comparison items from the end to the middie of the
section in 1975 had the desired effect of making the section less speeded. This
change allowed test takers to reach these items before they answered the difficult

Regular Mathematics items at the end of the section.
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To summarize, the shorter section of the SAT-V and the longer section of
the SAT-M tended to be relatively unspeeded for most test takers for November
and December forms administered from 1970 to 1984. These sections became
temporarily more speeded when the shortened SAT was introduced in 1974, but
the change in the ordering of the items within sections in 1975 reduced
speededness to previous levels. The longer SAT-V section gradually became
more speeded for test takers. The shorter SAT-M section, on the other hand,
gradually became less speeded, and was relatively unspeeded for test takers from
1976 on. The addition of & reading passage and the shortening of the reading
passages in the shorter SAT-V section in 1978 seemed not to make the SAT-V
more speeded.

Changes Related to Reliability

The reliability of SAT scores is assessed in a number of ways. The
reliability data available for this study inciuded internal-consistency reliability
estimates and test-retest correlations from .spring of the jumior year to fall of the
senior year.

The internal-consistency estimate of reliability for a SAT-V or SAT-M test
form assesses the extent to which the items in the test form measure the same
underlying factor. This estimate does not take account of differences among test
forms and thus does not include the effects of equating.

The test-retest estimate of reliability assesses the degree to which a

second test administration yields similar scores for the same individuals. The
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; test-retest reliability estimates, which in the case of the SAT are based on scores

on alternative forms of the test, provide a measure of the stability and
equivalence of the test scores across different administrations and thus take
account of differences among test forms. Unlike the internal-consistency
reliability estimate, this estimate is not inflated by test speededness. Because the
test-retest scores came from spring and fall administrations, however, the
reliability estimate is somewhat attenuated because of real changes in the test
takers that occurred over time. Ideally, test-retest scores would come from
administrations only a few days or a few weeks apart.
Internai-Consistency Reliability Information

Indices. Several indices can be used to assess the internal consistency of a
test. The most widely used of these is coefficient alpha, which reduces to Kuder-
Richardson Formuia 20 (KR20) when test items are scored dichotomously.
However, for the SAT, a formula-scored test, the test taker’s response to an jtem
is scored trichotomously: 1 for the right answer, 0 for no answer, and
-1/(number of response alternatives minus 1) for a wrong answer. The Dressel
(1940) adaptation of KR20 for formula-scored tests is used to calculate an
internal- consistency reliability coetficient for the SAT. (See Educational Testing
Service, 1989, for details.) The Dressel adaptation, which is also equivalent to
coefficient alpha, is applied to each separately timed section of the SAT-V and

of the SAT-M.




The standard error of measurement for the section is calculated from the
reliability coefficient in the usual way:
SEM =5, |(1 - 1),
where s, is the standard deviaﬁon of sectiun scores and ry, is the reliability of the
section. The standard errors of measurement of the sections are used in turn to
calculate the reliability for the entire test as follows:

T SEM?
rn=1' ——_S?__’

where s? is the variance of the scores on the total test, and SEM? is the square
of the scaled-score standard error of measurement. The SEM is a function of
the reliability of the test and the standard deviation of test scores. The SEM,
however, depends less on the particular group that takes the test than does the
reliability coefficient and thus is more comparable across administfations.

Reliability coefficients are influenced by the variability of the test takers
who happen to be taking the particular test form. Other things being equal, the
larger the score variance is, the higher the test reliability. To provide a purer
measure of test reliability, the reliability coefficients were adjusted to reflect a
standard deviation of 100, so as to reduce the effect of group variability over
time. The formula used to make this adjustment is:

| . SEM2

where 100 is the assumed standard deviation of a coiimon reference population.

This formula assumes that the standard error of measurement is constant across
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- different score levels and is thus unaffected by changes in total-test-score

. variation. The adjusted reliabilitics differ from the standard error of
measurement only in scale. Since the standard deviations of the test-analysis
samples were typically greater than 100, the adjusted reliability values are less
than the original values.

The estimz.es of test reliability and scaled-score standard errors of
measurement were available from test-analysis reports for each of the Novembér
and December forms of the SAT administered from 1970 to 1984. The
reliabilities for a standard reference population were calculated for the study.

Trends. Changes in test lengths and testing time introduced in October
1974 could be expected to affect test reliability. The Spearman-Brown prophecy
formula (see, for example, Gulliksen, 1987, p. 83) estimates the reliability of a
test whose length is changed. Application of this formula shows that a reduction
in SAT-V items from 90 to 85 items would lower reliabilities like those observed
in 1970-73 by about .005, other things being equal. The formula also shows that
a one-fifth reduction (from 75 minutes to 60 minutes) in the amount of testing
time would have decreased SAT-V and -M reliabilities like those found in 1970-
73 by about .02, had faster-moving items (Antonyms and Quantitative
Comparisons) not replaced slower-moving items. The expected reduction in the
reliability of the SAT-V should be kept in mind as one interprets reliability

trends.
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As Table 25 and Figures 8 and 9 indicate, throughout the 15-year period
from 1970 to i984, the SAT-V and the SAT-M tests demonstrated a high level
of internal consistency. Except for the November 1978 SAT-M form, all of the
SAT-V and SAT-M reliability coefficients were above .900. Despite some minor
variation across administrations, no clear trends were evident in the reliabilities.
The reliabilities of the December SAT-V forms fluctuated less than the
reliabilities for the other SAT-V and SAT-M administrations. In 1974 the
December SAT-V form was the only one of the four SAT-V and SAT-M forms
that did not show a drop in reliability. The reliability levels were higher in
succeeding years, indicating that shortening of the time limits of ths test in the
fall of 1974 did not have any lasting influence on the test reliability. In 1980 the
reliability of the SAT-V test increased slightly (by .01) for the November
administrations, and then remained at the higher level. For the SAT-M test
forms administered from 1978 to 1984, the reliability coefficients either increased
or remained stable. The reliability for the SAT-M appeared slightly elevated in
November 1975, November and December 1976, and December 1984; the value
for November 1978 was the lowest reliability observed.

Since the patterns of change in the adjusted reliabilities and the scaled-
score standard errors of measurement are simply opposites of one another
except for scale, only the former index is discussed here. The adjusted
reliabuities fluctuated less than the actual reliabilities. Most of the adjusted

reliabilities fell within the .90-.91 range for.the SAT-V and .88-.89 for the
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+ SAT-M. The patterns of change for the adjusted reliabilities showed little effect
due to the shortening of the test. The adjusted reliabilities for the SAT-V for
both November and December were relatively stable except for the lower value
observed for the December 1973 form. There was a decrease in the November
SAT-V adjusted reliabilities from 1982 to 1984. For the December

SAT-V forms, howevcr, the adjusted reliabilities between 1970 and 1973 were in
general slightly lower than they were in succeeding years. The December
SAT-V' adjusted values exhibited a slight upward trend until 1981 and then a
downward trend.

The adjusted reliabilities for the SAT-M were more variable than those
for the SAT-V-—particularly those for the Deceraber forms. No systematic trends
were evident. For November the adjusted reliabilities were relatively stable, but
showed a very slight downturn from 1981 to 1984. The adjusted reliabilities for
the November 1978 and the December 1970 and 1974 forms stood out in the
plots as low forms; the adjusted reliability for the December 1976 form stood out
on the high side. For the December SAT-M forms, adjusted reliabilities
fluctuated almost .03 between 1974 and 1976, Otherwise they were relatively
stable until 1982, when they increased by about .01 to & level above that for the
November forms. The increase in reliability noted for the December forms from

1978 to 1984 disappeared when the reliabilities were adjusted.




+ Test-Retest Reliability

The internal-consistency reliabilities indicated the interrelatedness of the
items on the SAT. An alternate measure of the reliability of the test is the
consistency with which a test yields similar scores for an individual across test
administrations. Test-retest correlations for the SAT are based on students
tested in the spring of the junior year on one form of the test and in the fall of
the senior year on another form of the test. Alternate forms of the SAT are |
constructed to be as parallel as possible to one another in terms of difficulty and
content. If the changes in the test introduced in 1974 affected reliability, one
would expect to find lower correlations from the spring of 1973 to the fall of
1974 than in other years. If only the change in SAT-V test length affected
reliability, then for the SAT-V one would expect a lower correlation in 1974 than
in the preceding three years and even lower correlations after 1974 because of
the reduction in test length from 90 to 85 jtems.

Table 26 and Figures 8 and 9 give the test-retest correlations for
November and December forms administered from 1970 to 1984. The table
provides data for a number of junior-year to senior-year testing patterns, whereas
the graph includes only data from the within-year patterns with the largest
sample sizes. Overall, the correlations remained relatively stable between 1970
and 1984, ranging from .87 to .89 for most values. For the SAT-V the
March/April-to-November pattern reached a low of .88 from 1974 to 1978 before

returning to the .89 level. Similarly, the March/April-to-December pattern for
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. the SAT-V exhibited a low correlation of .87 from 1973 to 1980. The

introduction of the 85-item SAT-V in October 1974 could have contribu.tcd to
this slight downturn. However, all but one of the correlations from 1979 on
were at the .89 level. The correlations in the later years were in general similar
to those in the earlier years—no obvious trends are discernible.

The test-retest correlations for the SAT-M varied from .86 to .90 but
showed no cbvious trends. The average value was .88.

In general, the form-to-form variation in internal consistency reliabilities
and test-retest reliabilities was small. The intern~" consistency reliabilities for the
SAT-V and the SAT-M were all above .90, and the test-retest correlations fell
into the 88 to .89 range for the most part. There was no evidence of any
deterioration in test reliability over time. If anything, the mofe recent November
and December SAT-V and SAT-M forms had reliabilities at lcast as high as
those administered in the early 1970’s.

Changes in Correlational Patterns

Changes in the SAT, if they had an effect, would presumably have
affected the correlations with other variables as well as the statistics associated
with the test itself. Trends in correlations of the SAT-V and the SAT-M with
other variables and with each other and trends in the correlations of SAT
sections and subscores provide evidence of the stability with which the test
measures what it m-asures. If the test measured the same thing to the same

degree of precision over time, these correlations would tend to remain relatively
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: constant across years. Changes in either of the variables being correlated could,
of course, result in instable correlations over time. Such correlations are affected
by changes in the test-taking population as well. Nevertheless, an examination of
the correlations among the SAT and other tests and among SAT sections and
subscores should provide some evidence as to whether any changes introduced
into the SAT from March 1970 to January 1975 were important enough to affect
these correlations. . |

The correlations among the SAT-V, the SAT-M, and the Test of Standard
Written English (TSWE), which was introduced in 1974, were available from test-
analysis reports. Also available from these reports were correlations of scores
from the two verbal sections and from the two mathematical sections for
November and December SAT test forms. In addition, the test-analysis reports
gave the correlations of the verbal subscores, Reading and Vocabulary. The only
correlations available for the entire 15-year period were the correlations of |
SAT-V and SAT-M, and the correlations of the two verbal and the two
mathematical sections.

Correlations Among the SAT-V, the SAT-M, and the TSWE

The various correlations among these variables are provided in Table 27
and Figure 10. The original correlations as well as those corrected for
attenuation are given; the corrected correlations take account of differences in
test reliabilities and indicate the extent to which the tests rucasure the same

underlying construct. The correlations between SAT-V and SAT-M scores
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: fluctuated somewhat for November and December SAT forms from 1970 to
1984, ranging between .62 and .71. The pattern for the correlations corrected
for attenuation was almost iﬁentica] to that of the origiral correlations, and
clearly showed that the SAT-V and SAT-M were measuring different underlying
constructs. Ignoring the outliers, there is a trend downward in the November
uncorrected correlations from .68 in 1970-72, to .67 in 1974-81, to .56 in 1982-84.
The November correlations from 1973 to 1978 and from 1981 to 1984 were
relatively stable. The large decrease in 1979 followed by a large increase in 1980
was unusual and difficuit to explain. In contrast to the November pattern, the
December pattern showed more fluctuation. There was a large decrease in the
correlation in 1974, but several high correlations occurred later on. There
appeared to be a slight downward trend in the December correlations of about
the same magnitude as that for the November correlations.

As expected, the correlations between the SAT-V and the TSWE were
higher than were those between the SAT-M and TSWE and between the SAT-V
and the SAT-M, since the SAT-V and the TSWE both measure verbal skills and
abilities. On average, the correlation betwaen the SAT-V and TSWE was .78-
.79; the November correlations were slightly lower than the December
correlations. The November 1974 correlation of .75 between the SAT-V and
TSWE was the lowest observed for the November and December forms. For
November there appeared to be a slight increase in the correlations between the

SAT-V and the TSWE from 1974 to 1976 and then a leveling off. For
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; December the SAT-V and TSWE correlations reached a high point in 1978 of
.81 and then dropped down to previous levels (.78 - .79) after that.

In general, the November and December correlations of SAT-M and
TSWE scores ranged between .62 and .64. The November and December 1974
correlations (.59 for both), along with the December 1981 correlation (.55), were
low points for the 15-year period. The November correlations increased from
.59 to .63 from 1974 to 1976 and, after a slight decrease, reached a high value 6f
.64 in 1981. December correlations exhibited an increase of .06 from 1974 to
1977 to a high of .65 and then a gradual decrease of .05. There was a decrease
of .07 in the correlation in 1981, to a low of .55, followed by an increase of .10
in 1982. This decrease was apparently due to the December SAT-M form,
which also had a low correlation with the SAT-V.

Correlations of Sections 1 and 2

The correlations of scores on the separately timed verbal or mathematical
sections (see Table 28 and Figure 11) provide additional information ré]cvént to
whether changes in the content of the SAT affected the homogeneity of the test.
These correlations measure the consistency of scores on two parts of the SAT.
The sections contained snmewhat different content (see Figures 1 and 2) and
were not strictly parallel in difficulty. The two verbal and two mathematical

sections differed in numbers of items, numbers of items of each item type, and

testing time limits. If changes in the test introduced in October 1974 and

afterward affected what and how well the test measured, one would expect
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s slightly lower SAT-V section: correlations from 1974 on relative to the

correlations before 1974. Of particular interest are the correlations corrected for
attenuation, which show whether the sections measured essentially the same
underlying construct(s). The corrected correlations are the estimated correlations
of perfectly reliabie section scores.

The section scores correlated highly after correction for attenuation. The
correcied correlations ranged from .97 to 1.00 for both the SAT-V and the
SAT-M. Corrected correlations that are this high indicate that the SAT-V
sections and the SAT-M sections, regardless of content and format changes,
measured essentially one underlying factor from 1970 to 1984. In general, the
mathematical sections had higher corrected correlations than the verbal sections—
despite the fact that in each of the SAT-M forms, one of the mathematical
sections always contained only Regular Mathematics items. There is a suggestion
in the data for both November and December that the mathematical sections
became more homogeneous after the introduction of the shortened SAT in
October 1974. No such pattern emerged for the SAT-V. These data provided
no evidence of any effect due to the changes introduced into the content of the
SAT from 1970 to 1984.

The uncorrected section correlations for the SAT-V varied somewhat
between November and December administrations. November correlations
tended to be higher. There were no clear trends in the SAT-V data over time.

The SAT-M uncorrected correlations for November and December were more
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; similar than those for the SAT-V. The November correlations peaked in 1975

and 1976 and the December correlations, in 1976 and 1977 and then again in
1984. The correlations for the forms administered from 1974 on tended to be
higher than those for the forms administered from 1970 to 1973. Like the
SAT-V data, these data do not indicate an effect due to the restructuring of the
SAT in 1974.
Correlations of Reading and Vocabulary

The correlations between the SAT-V subscores provide additional
evidence of the essential unidimensionality of the SAT-V from 1974 to 1984 (see
Table 29). For November and December forms from 1974 to 1984, the Reading
and Vocabulary subscores correlated highly with one another. The uncorrected
correlations were more variable than the corrected correlations and varied
arcund a central tendency of .80. The correlations between these subtests,
corrected for attenuation, ranged from .92 to .96, indicating that subscores were
measuring essentially the same underlying construct. For much of the il-year
period from 1974 to 1984, the correlation between the Reading and Vocabulary
subscores varied only slightly.

Summary Analysis of Changes in Statistical Characteristics

Thus far this chapter has focused on changes in a number of statistical
characteristics of the SAT from 1970 to 1985 based on data from November and
December SAT forms. Interpretation of these changes and the identification of

A

trends is difficult because the size of the change is relative to the magnitude and
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_ variability of each particular characteristic, or variable. For instance, a change in

the mean equated delta of .10 is relatively small; while a corresponding change
in reliability is relatively large.

To help identify trends in the data, the data were subjected to a
regression analysis to see whether an overall linear trend appeared across the
15-year period. This regression analysis produced a slope for each variable
studied. The slope for a given variable was then standardized by dividing it by
the standard deviation of that variable across November and December forms
and across years. (See the numbers in the column headed "Overall Slope" in
Tables 30a, 30b, and 30c.) These standardized slopes were thus comparable
from one variable to another. This analysis identified drifts in the statistical
characteristics of the SAT across the entire 15-year period. For instance, it
indicated whether the test become progressively more or less speeded, or
retained the same level of [un]speededness from 1970 to 1984.

From 1970 to 1984 the major change in the statistical specifications of the
SAT occurred in the fall of 1974, when the time limits of each part of the SAT
was reduced from 75 to 60 minutes. (Sec Table 12 for the statistical
specifications for the SAT.) The planned changes affected the equated delta and
to a limited extent the mean item-test biserial correlation. Differences in the
statistical characteristics due to planned changes in statistical specifications would
presumably appear as difference. in the means for the years covered by the

planned changes. To determine whether the actual means differed in the
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. periods before and after the 1974 change in specifications, the standardized

difference between the mean for the 1970-73 period and the mean for the 1974~
84 period was calculated. (See the numbers in the column headed "Difference
Between Period Means" in Tables 30a, 30b, and 30c.) Aithough the
modifications in statistical specifications applied only to the equated deltas and
the item-test biserial correlations, the difference between the period means was
determined for each of the statistical characteristics studied.

While changes coinciding with planned changes in the statistical
specifications would tend to appear as abrupt changes, differences in the other
statistical characteristics of the test might appear as gradual trends in the data
within each period. To identify possible trends within the 1970-73 and 1974-84
periods, within each period the data were analyzed to determine whether a linear
trend existed. As with the previous regression analysis, the slopes were
standardized by dividing them by the standard deviations of the variables. (See
the slopes in the columns of Tables 30 to 32 headed "Slopes Within Periods.")
Of interest was whether systematic linear increases or decreases occurred within
each period.

These analyses were performed on combined November and December
data. On occasion real differences in the November and December trends may
have been present. The readers interested in such differences are invited to

examine the tables and graphs that show the data for boti: months.
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» Test Difficulty

2AT-V. As with the SAT-M, the specified mean equated delta for each
assembled SAT-V form was reduced from 11.7 to 11.4 in 1974. At this time the
standard deviation of equated deltas was increased from 2.9 to 3.3. According to
the trend analysis, the actual standardized mean and standard deviations of
equated deltas were consistent with these changes in test specifications. (See the

difference between period means in Table 30a.) The equated delta was on

average lower for November and December forms administered from 1974 on

than for those administered prior to the change in specifications. In addition,
the standard deviation was on average higher for forms administered from 1974
on. Another measure of test difficulty, the scaled score conversion for the raw
score midpoint, was also lower on average following the change in specifications.
Therefore, the SAT-V was slightly less difficult after 1974 than it was from 1970
to 1973.

In 1982 the specified standard deviation of equated deltas was changed
from 3.3 to 3.0. This change presumably was reflected in the slightly negative
standardized slope for the standard deviations for the November and December
SAT-V forms. This slope, however, was small relative to the slope of .50 for the
1970-73 period, during which the standard deviation should have remained

constant.




: SAT-M. In 1974 the specified mean equated delta for each assembled
SAT-M form was decreased from 12.5 to 12.22. Consistent with this change, the
trend analysis indicated that the mean equated delta was lower for forms
administered from 1974 on than for those administered prior to the change in
specifications. There was also a substantial increase in the average standard
deviation of equated delta. Additionally, the scaled score which corresponds to
the raw score midpoint was lower during the period subsequent to the change m
specifications. Therefore, the SAT-M was slightly less difficult after 1974 than it
was from 1970 to 1973.

While there does not appear to be any noticeable trend across the entire
time period, between 1970 and 1973 the means and standard deviations of
equated deltas increased somewhat, suggesting a more difficult test. During this
period the scaled score corresponding to the raw-score midpoint had a negative
slope, providing evidence of a decrease in test difficulty. A possible shift in the
delta scale was suggested earlier in the report as an explanation of this
inconsistency.

Item-Total Test Correlations

SAT-V. In 1974, the specified mean item-total test biserial correlation was
increased from .42 to .43. The difference in standardized means clearly reflects
this shift. In 1982 the item-test correlations were constrained to be betwcen .41
and .45. The slightly positive slope in the 1974-84 period provides only scant

evidence that the mean biserial correlations were higher from 1982 on.
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SAT-M. The specified mean biserial correlation was .47 from 1970 to

1984. Therefore, no trends were expected. Nevertheiess there an increase in
the mean biserial correlation was evident between the 1970-73 period and the
1974-84 period. Within the period prior to the shortening of the SAT, there was
a slight increase in the item-test correlations.

Relative Test Difficulty

SAT-V. Patterns exhibited by the mean observed delta and the mean
adjusted proportion correct, the two measures of the relative difficulty of the
test, were consistent for the SAT-V forms. The SAT-V forms tended to be
slightly less difficult for the examinees taking the test from 1974 to 1984 than for
those taking the test from 1970 to 1973. The standard deviation of observed
dcl_ta exhibited a relauvely large increase between the two periods, indicating
more varied test performance among later test takers.

SAT-M. Although the absolute difficulty of the SAT-M changed in 1974,
when the specified mean delta was decreased, the relative difficulty of the test
did not appear to change across the 15-year period of this study.

The mean adjusted proportion correct, however, did show a very slight decrease
from the 1970-73 period to the 1974-84 period, indicating a slightly harder test
for the group taking it. A decrease in the standard deviation of observed delta
was evider:t within the 1970-73 period and between this period and the 1974-84
period. The decrease suggests either a more homogeneous test or a more

homogeneous group of test takers.




, Speededness

SAT-V. While no clear linear trends in speededness exist across the
15-year period or within periods, both sections of the SAT-V, but especially
Section 1, the longer section, were clearly more speeded after the shortened SAT
was introduced in 1974.

SAT-M. The trend analvsis of the speededness indices demonstrated that

Section 1 of the SAT-M was considerably less speeded from 1974 to 1984 than it
was prior to this date. The percentage of test takers completing 75% of the test
.incrcased, while the mean number of not-reached items and the ratio of not-
reached and total-test variance decreased. Throughout the time period of this
study, Section 2 of the SAT-M remained a rather unspeeded section. Although
the mean number of not-reached ite.ns increased after 1974, the other
speededness indices displayed little or no change from 1970 to 1984.
Reliability |

SAT-V. The internal-consistency reliabilities showed little change across
the 15-year period. On the other hand, the scaled-score standard error of
measurement decreased somewhat between the two periods, and correspondingly
the adjusted internal-consistency rcliabilﬁy increased. Thus, the test in later
years measured at least as well as the test in the earlier years. Test-retest
correlations for March/April test takers who repeated the test in November or
December decreased somewhat during the 1970-73 period. (These patterns

tended to have the largest repeater volumes in November and December,

respectively). These test-retest correlations were also slightly lower after 1974,




SAT-M. During the 15 years reviewed in this study, the internal-
consistency reliability coefficients for the November and December SAT-M forms
were generally relatively high, at or above .90. Nevertheless, a trend toward
higher reliabilities was evident in 1970-73 and between this period and the 1974-
84 period. When these reliabilities were adjusted to have a standard deviation of
100, reducing the values slightly, the upward trend in 1970-73 was still apparent.
No change was evident in the test-retest correlations for the spring (March/April)
to fall (November or December) patterns. See Table 26 for data on other
repeater patterns.

Correlational Patterns

Only & few meaningful patte.ns appeared in the correlational data. One
pattern of note was the lower correlations for SAT-V with SAT-M from 1974 on.
On the other hand, the correlations between sections 1 and 2 of the SAT-M
were much higher in the later period. Thus, it appears that the factors
measured by the SAT-M and the SAT-V were less highly related after 1974, and
that the SAT-M was a more heterogeneous test. The only other relatively large
changes were two trends in 1970-73: a decrease in the correlations between the
two SAT-V sections and an increase in the correlations between the two SAT-M
section. Given the few changes, the overall picture is one of relative stability in

the SAT correlational patterns.
Changes in Statistical Characteristics and Trends in Predictive Validity
Presurnably, changes in the test, if they were important enough to

influence predictive validity, would also have influenced the statistical
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: Characteristics of the test. Changes in test length and test difficulty, for example,

would likely affect the reliability of the test scores if they had any effect on
predictive validity. If predictive validity depended on changes in the test, one
would expect to see similar patterns for SAT predictive validity and test-related
statistics. This section of the report discusses the relationship of changes in test
difficulty, speededness, reliability, and correlational patterns to trends in
predictive validity. Table 31 summarizes changes in the statistical speciﬁcations..
The previous section reported the trends in the various statistical characteristics
of November and December forms given from 1970 to 1984.
Test Difficulty

Changes in test difficulty could affect the validity of a test if the changes
caused the test to lose measurement power in the score raﬁges of importance to
the colleges conducting validity studies. When the SAT was shortened in 1974,
the SAT-V and SAT-M mean equated item difficulties (equated deltas) were
each lowered by .3, thus making the tests easier. The distributions of item
difficulties were also changed-reducing the number of items of middle difficulty
while providing a larger number of more difficult items (see Table 12). Then in
1982, the SAT-V item difficulty distribution was changed again—this time to
decrease the dependence upon difficult items. The section on test difficulty
noted that the test deviated from specifications somewhat and if anything the test
was slightly less difficult than intended. In general, the intended changes in

difficulty were satisfied.
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Test difficulty and reliability. Changes in test difficulty are intimately
related to changes in test reliability, provided that what the test measures is
consistent over time. The new item-difficulty specifications for the shortened
SAT, derived from test-design anélyses using item response theory, were intended
to preserve measurement power in the middle-to-upper part of the score scale,
yet make the test more appropriate for the average test taker. The analyses
estimated that, relative to a 90-item form of the SAT-V administered in 1971,
the 60-minute, 85-item SAT-V would provide considerably more measurement
power below 300 and less measurement power throughout the rest of the scale
(Braswell & Marco, 1974). Similar estimates for the 60-minute, 60-item
SAT-M showed superior measurement below 450 and above 650 relative to a
1970 form but a loss of measurement power in the 450-650 score region. The
estimated loss of measurement power occurred in the neighborhood of the
SAT-V and -M means for a typical college validity sample (443 to 480 for the
SAT-V and 479 to 509 for the SAT-M-see Tables 2 and 3).

Theoretically, changes like these in difficulty could have affected the
reliability of the test for validity-study samples consisting primarily of students
who scored in the middle part of the score scale, and consequently the predictive
validity for these groups. Predicﬁve validities for selective colleges and colleges
with low-scoring students would presumably have been less affected. However,
reliability estimates using item-response-theory procedures prior to the time the

changes were introduced showed negligible effect on the reliability coefficient, an
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; index of the overall measurement power of a test for a group of test takers.

The analyses estimated a .01 decrease in the reliability of the SAT-V and a .002
decrease for the SAT-M as a result of reducing the number of SAT-V items and
reducing the difficulty of the SAT-V and the SAT-M. Such a small loss in
reliability would not cause any éﬁtf.x’ioration in predictive vaiidity.

The other change in specifications during the 1970-85 period occurred in
January 1982, when the specified distribution of item difficulties for SAT-V was
changed (see Table 12) because of the scarcity of difficult items. The specified
number of items in the delta 13-14 range was increased from 16 to 24 items, and
the specified number of items at delta 15 and above was decreased from 16 to 8.
The new spzcifications called for a distribution of item difficulties much like that
used prior to 1966. Analyses based on item response theory estimated an
improvement in measurement power, relative to forms administered in 1977 and
1979, in the 350-600 score range and a loss of below 350 and above 600 _
(Petersen, 1981). This change would presumably have improved the reliability--
and therefore the validity—of the SAT for the typical college validity-study sample
relative to the forms used between 1974 and 1981.

Trends in the data. The effect of test difficulty on reliability and validity
depends on the extent to which the test met difficuity specifications and the
ability of the students in the colleges who chose to conduct validity studies over
time. Tables 13 and 14 show that the means and standard deviations of item

difficulties for November and December forms were in general close to their




. specified values. If there was a trend, it was for more recent forms to be slightly

easier than specified. The distributions of item difficulties for the November and
December forms deviated somewhat from specifications but averaged across
several forms were consistent with specifications (see Tables 15 and 16 and
Tables B-7 to B-10 in Appendix B). The data ox; score conversions (see Tables
17, 18, and 19), however, indicated that the SAT-V and -M became easier even
after the easier SAT was introduced in 1974.

Tables 2 and 3 show that college students rei)resemed in the validity-study
samples who took the shortened SAT (entering classes from 1975 to 1985) were
in general less able than those that took the longer forms. The SAT-V means
ranged from 443 to 480; and the SAT-M means, from 479 to 509. After a fairly
substantial drop of about 15 points in the SAT-V and -M means in 1977, the
means remained relatively stable from 1977 to 1984. Despite these changes, the
means were still in the region where a loss of measurement power was expected
as a result of the change in SAT specifications. Thus, it is theoretically possible
that changes in difficulty caused a loss of reliability, which in turn resulted in
lowered validity. The section on reliability addresses this issue directly.

Relative Test Difficulty

Relative test difficulty reflects both actual test difficulty and the ability of

the test takers and thus is an indicator of how well the test measures a group of

individuals. If test difficulty decreases in proportion to decreases in test-taker

ability, relative test difficulty will not be affected. Since the ability level of
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; college-bound seniors as well as validity-study samples declined from 1971 to
1980 before showing an upturn, relative test difficulty provides a better indication
of the measurement power of the test for these groups than does test difficulty

per se. ’

To provide the most measurement power for a group of individua'IS, test
should theoretically be halfway between chance success and the maximum score
(middle difficulty). In the case of the SAT, this value equals .50 in terms of the
mean adjusted proportion correct, or alternatively 12.0 (for the SAT-V) or 11.9
(for the SAT-M) in terms of the mean observed delta (see Educational Testing
Service, 1989). Theoretically, item difficulties should also be peaked at middle
difficulty. | (Of course, the SAT is intended to measure relatively well throughout
the score scale and not just at the score level of the average test taker and thus
uses a wide range of item difficulties.) The previous discussion has already
noted that with the change in the specifications in 1974 came a loss of
measurement power from 300 to 800 on the SAT-V and from 450 to 656 c;n the
SAT-M. Some measure power was recouped for the SAT-V in the 350-600
range when the specified distribution o item difficulties was changed in January
1982.

The data in Table 20 and Figure 5 in fact show a decrease in relative test
difficulty for November test takers from 1970 to 1984. The SAT-V mean

adjusted proportion correct reached a high of .44 in 1984. The trend in mean

adjusted proportions correct for December forms was uneven but also reached a




. high point of .39 in 1984. The SAT-M December mean proportions correct also
peaked in 1984 at .40, and the November mean in 1983 at .45. Since validity-
stur’y samples tended on average to score 10 to 20 points higher than November
test-analysis samples, their mean proportions correct on these forms, if
computed, would have been even higher--although still less than .50. These data
suggest that the test was at least as appropriate for test takers in the later years
as in the 1970-73 period. No decline in validity would be expected.

It is important to understand why the SAT tended to be easier for the
test-analysis sample in the latter part of the 1970-84 period—-despite a fairly
dramatic decline in the average ability of test takers, particularly in December,
and stable test-difficulty specifications from 1974 to 1984. The answer is found
in Table 19 and Figure 3, which give the scaicd scores corresponding to raw-
score midpoints. Even though there was no intended decrease in test difficulty,
the data clearly show that test diificulty eased during the 1970-84 period. Thus,
the measurement power of the test was protected, albeit inadvertently, because
the test became easier.

In saying this, one must at the same time call attention to the difference
between score conversions, which resulted from score equating, and mean
equated deltas, which resulted from deita equating. The latter did not show as
much of a decrease in test difficulty from 1974 to 1984. Because of the rigor of
the score-equating process (sce the next part of the report), however, equating

results are more trustworthy than delta equating results. Hence, the conclusions
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» stated here are based on the score conversions.
Speededness

Relation of speededness to reliability and validity. The speededness of a
test also could affect its measurement power. In the strictest sense, almost all
timed tests are somewhat speeded in that not all test takers are able to reach all
items in the tests. However, when nearly all test takers are able to attempt most
questions, the test may be considered unspeeded from a practical point of view.
The extent to which the speededness of a test might affect predictive validity
depends on the relationship of rate of responding to the construct measured by
the test. Within limits, if the rate of answering is highly related to the
knowledge, skill, or ability being measured, increased speededness will increase
the predictive validity of the test. The SAT is a test of developed verbal and
mathematical abilities. Presumably, the more highly developed verbal and
mathematical abilities are, the faster the rate of response is to test items and the
more accurate the item responses are. That is, increased ability affects both
accuracy and rate of response.

For a test of developed abilities, a test that is slightly speeded for the test
taker probably measures better than a test that is unspeeded. If the testing time
for the SAT were adjusted to make it less speeded, more test takers would finish
the test in the time allotted, thus decreasing ability of the test to distinguish
among high-ability test takers but increasing the measurement power of the test

among those of lower ability. On the other hand, if the test were made more
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: speeded, the measurement power of the test would probably increase for the

very highest scorers but decrease for the low scorers. The time limits for the
SAT are set to enable it to measure well in the middle-to-upper parts of the
score range.

It should be clear that making the SAT more or less speeded could
increase or decrease the predictive validity of a test, depending upon the ability
of the group. In general, however, reduced speededness would be expected to
increase the measurement power of the test for the average test taker. The first
question is, Did speededness change from 1970 to 1974? If it did not, it could
not have affected validity. If it did, were changes in speededness consistent with
the trends observed in predictive validity?

Summary of trends in speededness. As Table 21 to 24 and Figures 6 and 7

show, throughout the time period the percentage of test takers completing most

items in the sections was typically over 95%, and the ratio of the not reached

variance to the section-score variance was considerably less than .25, indicating
that the SAT-V and the SAT-M were not very speeded for' the average test
taker. The speededness indices show that, except for the November 1974 form,
the shorter section of the SAT-V was relatively unspeeded. The longer SAT-V
section was relatively unspeeded until 1976 for the November form and until
1977 for the December form, and since then was more speeded than the other

section for all but the December 1984 form.
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Both SAT-M sections tended to be relatively unspeeded for November
test takers during the entire 15-year period--even more so since the introduction
of the shortened SAT in October 1974. Section 1 of the SAT-M, the 25-item
Regular Mathematics section, tended to be less speeded after the introduction of
the shortened SAT than it was before in both November and December. This
section was slightly more speeded for December test takers. Section 2, on the
other hand, became more speeded in 1974, presumably be_cause of the
introduction of Quantitative Compaison items or their placement in the section.
In the following year the section was no more speeded than it was before 1974
and tended to have about the same degree of speededness as Section 1.
Apparently, the placement of the Quantitative Comparison items in the middle
of the section succeeded in reducing speededness.

The tendency of Section 2 of the SAT-V to become more speeded might
have caused the SAT-V to measure average test takers less well and thus
decreased the measurement power of the test. On the other hand, the decrease
in speededness for the SAT-M would presumably have increased the measure-
ment power of the test for the average test taker. Since neither test was very
speeded, one would expect small, if any, effects on reliability (measurement
power) and validity.

Reliability
Expected changes in reliability. Reducing the administration time for each

part of the SAT from 75 minutes to 60 minutes in the fall of 1974 would have
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. resulted in a 72-item SAT-V and a 48-item SAT-M if test developers had

constructed tests parallel in content to the previous versions. The Spearman-

Brown formula,
ST &- D

gives the reliability of a test k times as long as the original test {see Gulliksen,
1987, p. 78). Applying this formula to a test reduced by 1/5th shows that this
shortening would have reduced reliability of either test by about .02. Because |
test developers increased the proportion of Antonyms in the SAT-V and
introduced Quantitative Comparisons in the SAT-M-items that could be
answered at a faster rate—~the shortened test contained the same number of
SAT-M items (60) and almost the same number of SAT-V items (85 vs. 90).
The "faster" items were used expressly to ensure that the reliabilities for new
forms of the test would remain at about the same levels as the those for
previous forms. Application of the Spearman-Brown formula shows that a _
reduction from 90 to 85 items would reduce the reliability of the SAT-V, usually
in the neighborhood of .91 to .92, by about .005. A test of the same length as
the original test, as in the case of the SAT-M, would of course not suffer any
reduction in reliability.

Expected changes in validity. The formula from classical test theory that
relates changes in validity to changes in reliability is

dree
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¢ where 1,y is the correlation of criterion Y and predictor X’, which is equal to
predictor X with a reliability of ey instead of 1 (Gulliksen, 1987, p. 94).
Application of this formula demonstrates how shortening the SAT would affect
predictive validities. For example a test reliability of .922, the reliability of the
November 1973 form of SAT-V, would decrease to .918 for a test shortened
from 90 to 85 items. A test validity of .41, the validity coefficient for the 1974
entering ciass, would stay at .41 as the result of this change in reliability. |

Table 32 shows the expected effect of shortening the test in 1974 on
predictive validity for several initial values of reliability and validity. The
Spearman-Brown formula from classical test theory was used to estimate the
reliability of a shortened test. This value was substituted in the formula for
estimating the validity of a test whose reliability changed from 1, to 1. The
table shows the results of shortening a test by 1/18th, as in the case of the
SAT-V, the length of which was shortened from 90 to 85 items in 1974. It also
shows the results of shortening a test by 1/5th, as would have been the case had
the SAT-V or the SAT-M been shortened from 75 to 60 minutes without altering
the mix of items in the test. The original reliabilities and validities listed in the
table are intended to cover the range of reliabilities and validities observed for
the SAT-V and the SAT-M from 1971 to 1985.

One can see that shortening the test by as much as 1/5th has only a slight
effect on reliability and has little effect on test validity when validity is in the

neighborhood of .35 or .40. Even when reliability decreases by .03, from .84 to
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. .81, validity decreases by only .01.

Armother way of looking at the possible effects of reliability on validity
trends is to estimate how large a change in reliability would have been needed to
account for the validity changes. Solving the equation that adjusts validity for
changes in reliability for r,y yields

2
Ly = rﬂr. Ta

xy

- Applying this formula shows that changes in reliability could not possibly have |
caused the changes in SAT validity.

To increase validity from .36 to .41, the increase in the observed validity
of the SAT-V from 1971 to 1974, would require an increase in reliability from
916, the reliability of the November 1970 form of the SAT-V, to an impossible
value of 1.19. The corresponding value for the SAT-M, whose observed validity
increased from .32 to .41 in the 1971-74 period, is 1.48! Similarly, to decrease
validity from .41 to .32, the decline in SAT-V validity from 1974 to 1985, wonld
require a decrease in reliability from .922, the reliability of the November 1973
form of SAT-V, to .562. This is the reliability of an SAT shortened from 90 to
about 10 items. The corresponding value for SAT-M, whose validity declined
from .41 to .31, is .522. An SAT-M consisting of about 6 items would provide
suth a reliability.

Summary of trends in reliability. The reliability coefficients shown in
Table 25 and Figures 8 and 9 confirm that SAT test reliabilities for the:

shortened SAT did not suffer any noticeable loss in reliability, Although there
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., was a decrease in reliability for all but the December SAT-V form in the initial
year, the reliabilities were higher in succeeding years. The SAT-M internal-
consistency reliabilities tended to increase or remain stable.

Test-retest correlations, shown in Table 26, in the transition periods
compared with those for the other administrations provide additional general
evidence about SAT reliability. If the SAT were affected when the testing
program introduced the shortened SAT, or IRT equating, or some other change,
then one would expect to see lower test-retest correlations from spring of the
junior year to fall of the senior year én the transition periods than in the other
periods. SAT test-retest correlations were relatively stable for November and
December forms administered from 1970 to 1984, ranging from .87 to .89. The
only sugg siion of a decline in reliability came from the SAT-V March/April to
November and December patterns. The November pattern showed a decrease
of .01 from 1974 to 1978, and the December pattern a decrease of .02 from 1973
to 1976 and from 1978 to 1980. The correlations tended to increase slightly for
the November administrations of the SAT-M. This trend, however, is very slight
and of little practical importance. Little evidence is found for the trends in SAT
predictive validity.

It is clear that changes in reliability did not account for the trends in
validity. As Table 32 shows, slight variation in test reliability would have had a
negligible effect on SAT-V or SAT-M predictive validity. Other factors must

have been operating to account for validity trends from 1970 to 1985.




. Correlational Patterns

For the predictive validity of a test to remain stable over time, the
construct measured by the test and criterion measures should not change.
Changes in the degree to which a test measures a construct would presumably
affect predictive validity--provided that the predicted criterion did not change.
.Changes in the extent to which a test measures a construct would be expected to
manifest themselves in changes in correlations with other tests and also in
correlations among subsets of test items, such as section scores or subscores.

Examination of the internal structure of a test and the test’s relation to
external variables over time can pravide information about the stability with
which the test measured what it was supposed to measure. One would expect
predictive validity to mirror changes in the test’s internal and external
relationships if the latter were in any way associated with trends in predictive
validity.

Analyses of the reliabilities of November and December forms of the SAT
from 1970 to 1984 indicated that, on average, the SAT-V and the SAT-M items
consistcntl& measured their respective constructs. These internal-consistency
measures provided evidence about the degree to which each of the test forms
was unidimensional. When the test is composed of more than one item type,
however, the item types may differ in the degree to which each measures the
same construct. These differences would tend to attenuate overall reliability of

the test, but otherwise would go undetected.
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: Correlations Among the SAT-V, the SAT-M, and the TSWE. As noted
earlier in this report, the observed correlations of the SAT-V with the SAT-M
ranged between .62 and .71, indicating that the constructs measured by the two
test are similar but not the same. Table 27 and Figure 10 show that the
correlations of the SAT-V with the SAT-M tended to decrease from 1970 to

1984. The decrease was only about .02, however. The correlations fluctuated

considerably, however, particularly those for the December forms. The small
difference between the correlations before 1974 and those afterward suggests
that the predictive validity of the SAT with freshman grades could have been
attenuated slightly. On the other hand, a decline in the SAT-V and SAT-M
correlations could have improved the validity of the SAT in that the two tests
were measuring with less redundancy than before. Given the other evidence
cited of the stability of the SAT-V and -M over time, the slight decrease in
correlation is not likely to have had any effect on predictive validity.

The correlations of the SAT-V and the SAT-M with the TSWE, which

was introduced in 1974, fluctuated to a minimal degree throughout the period

from 1974 to 1984. Correlations of the SAT-V with TSWE were higher than
were those between the SAT-M and either the SAT-V or the TSWE, since the
constructs measured by the SAT-V and the TSWE were more similar to one

another than either was to that of the SAT-M. The stability in these correlations

over time suggests that there was no change in the constructs measured by the

SAT that could have affected its predictive validity in this period, assuming no




. change in the criterion.

Correlations between sections 1 and 2. The correlations between the
SAT-V and SAT-M sections corrected for attenuation indicated that the sections
were measuring essentially the same underlying variable over time. The
corrected coefficients ranged from .97 to 1.00. The SAT-M apparently became
more homogeneous from 1974. However, no effect on trends in predictive
validity would be expected.

Correlations between Reading and Vocabulary. The Reading and
Vocabulary subscores were slightly less correlated than the SAT-V sections but
still correlated highly. The correlations averaged about .94 after correction for
attenuation. Again no obvious effect on predictive validity was likely.

Correlations among item types. Correlations among the SAT-V and
SAT-M items types were discussed in the section on changes in the content of
the test (see Table 10) and will not be repeated here. The correlations are,
however, relevant to the issue of whether what the test measured stayed
relatively constant over the period studied. Suffice it to say that those
correlations did not indicate uny major shift in what the test was measuring. For
the most part, the SAT-V correlations among item types remained stable.
Changes occurred primarily in the relationship between Reading Comprehension

and other SAT-V item types. From the 1971 form to the later forms, the

- . H

Reading Comprehension items were less correlated with the other verbal items in

the forms administered. The correlations among item types also showed that
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» Teplacing Data Sufficiency items with Quantitative Comparison items resulted in
no discernible changes in the relationship between SAT-M and SAT-V item
types. These data demonstrated that the SAT-V and SAT-M have remained
essentially unidimensional tests. Therefore one would not expect changes in
predictive validity as the result of changes in correlations among item types.

To conclude, from 1970 to 1984 the correlational patterns of the SAT-V
and the SAT-M were reasonably stable. Although there were a few data points
that deviated from the average, particularly for the December data, there was no
evidence of any systematic trends in the data. The only correlations that
suggested any change in the correlational patterns over time was the slight drop
in the correlation between the SAT-V and the SAT-M, particularly for
November test takers. This decrease was too small to have more than a

marginal effect on predictive validity.
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5. CHANGES RELATED TO EQUATING

Equating is the process by which scores from different forms of the SAT
are placed on scale together. Equating is necessary because test forms vary
somewhat in difficulty and other statistical characteristics despite being assembled
to rigorous c;ontcnt and statistical specifications. Equating, which is conducted
separately for the SAT-V and the SAT-M, occurs when a new form or revised
form of the SAT is first adruinistered. The result of equating is a table that
converts raw scores on a test form to scaled scores, which are reported to test
takers. Score conversions were discussed in the test difficulty section of the
previous part of the report and therefore are not discussed in this section. This
section first provides a description of SAT equating procedures in use from 1970
to 1985. Later sections provide information about trends in statistical indices
associated with the various equatings. The last section relates these trends to

trends in SAT predictive validity.
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Changes in Equating Procedures

Equating Design

Since 1954, SAT equating has used the anchor-test equating design
involving items in common with two old forms (Donlon & Livingston, 1984).
The anchor test provides the data needed for taking account of differences in
total test samples selected from different test administrations. The anchor test,
which throughout the 1970-t0-1985 period consisted of either 40 verbal items or
25 mathematical items, is usually administered in the 30-minute variable section
of the SAT and TSWE test booklet. Thusly administered, it is an "external"
anchor test--i.e,, external to the operational test and thus not counted in the
operational test score. In a few instances in the early 1970’, the anchor test was
administered as part of the operational SAT and thus was "internal" to the

operational test rather than external.

The anchor-test design, whether internal or external, was in use
throughout the 1970-t0-1985 period. Chapters in the Admissions Testing
Program’s technical hundbooks (Donlon & Angoff, 1971; Donlon & Livingston,
1984) describe the anchor-test equating design and technical procedures used
with the SAT in detail. The data for equating come from new- and oid-form
samples. A sample of test takers from a current administration takes the new
form of the SAT and a verbal or mathematical equating test that was previously

given with an old form of the SAT. Four equating tests provide data for a given

equating: two link the new verbal form to two old verbal forms and two link the




. new mathematical form to two old mathematicz' forms.

Braiding System

Each new form of an SAT is usually linked to two old forms according to
a braiding system that protects against the de\:elopmcnt of "strains" among the
test forms. Without such a system it is likely that over time forms from a
particular administration would develop their own scale--one that would deviate
somewhat from the scale of other SAT forms. The braiding system Speciﬁes the
two old forms to which a new form is to be linked. The general principle
driving the braiding system is that over time forms from a given administration
are linked to forms from each of the other administrations in a balanced way.
The braiding system has changed to take account of the increase in the number
of new forms administered in a testing year, but the objective has remained
constant--to ensure the integrity of the score scale by protecting against the
aevelopment of administration-specific strains.

Figure 12 gives the braiding system for the SAT-V forms introduced from
March 1970 to January 1985. The braiding system for the SAT-M forms differed
only ir. a few instances and is not shown. In the figure, each box identifies the
primary form introduced at the Saturday administration in the month and year
indicated by the column and row. At some administrations two or more forms
were introduced, but only one was included in the braiding system for future
equatings. Arrows indicate the two old forms to which the new form was

equated. Boxes with no arrows leading to them denote forms that did not serve

-123-

¥,
G . RO I Vo oz

3 . - B -
Sy




. as parents for other forms. Some, such as those shown for 1971 to 1975, used
old-form equating items as part of the operational test, with no direct provision
for future equatings. Others, such as form 1 in January 1981, were dropped
from the braidinrg system because of the difficulty of equating.

There were several exceptions to the typical procedure of equating to two
previously administered old forms through two external anchors during the 1971
to 1978 time period. Sometimes an external equating section common to an old
form was used as an operational section of a new form. Also, once in a while
one of the two old forms was given at a current administration along with the
new form. Moreover, when more than one new form was introduced at the
same administration, they often used the same external anchor tests and were
equated back to the same old forms. These exceptions caused some forms to be
used as parent forms three or four times and others to be used only once. To
prevent any long-term impact on equating, the braiding system was altered so
that only one of the two new forms equated through the same set of common
items to two old forms could be used as a parent form.

Another change occurred after the expansion from five to seven
administrations per year in 1979. The same or similar old-form equating
assignments were used several times, threatening the development of equating
strains. For example, the December form was equated to a May form in 1980,
1981, 1983, and 1984. This particular problem was identified and corrected

during the 1984-85 testing year. Although the braiding system had to be revised
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. from time to time to avoid problems that developed, its use has protected the

scale against strains and has helped ensure scale stability.!
Equating Methods

Various equating methods can use the anchor-test data collected for the
SAT. Donlon and Angoff (1971), Angoff (1982), Marco, Petersen, and Stewart
(1983), and Donlon and Livingston (1984) have provided descriptions of these
methods. The methods used operationally with the SAT in the 1970 to 1985
period were the following: Tucker observed-score, Levine equally reliable,
Levine unequally reliable (used when total tests were of different lengths),
equipercentile through an anchor test, and item-response-theory (IRT) three-
parameter-logistic true-score. Lord (1980), in his book on applications of IRT,
gave a detailed account of the IRT true-score equating method used with the
SAT. Petersen, Cook, and Stocking (1983) also provided a detailed description
of this method. The last two methods produce curvilinear conversions; the other
three, linear. The Levine and IRT methods are true-score methods in that they
usc estimated true-score relationships to derive score ;:onvcrsions. True-score
equating is considered to give more accurate conversions when samples or test
forms differ considerably in their characteristics.

Table 33 identifies the equating methods that provided the conversion

lines for the November and December forms of the SAT administered from 1970 -

The authors are grateful to David J. Wright for assisting with the

preparation of the section on braiding.
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. t0 1984. IRT equating was first used with the January 1982 SAT to take account
of the revised item-difficulty specifications for the SAT-V. Levine equating was
used whenever the new- and old-form samples differed considerably in ability
level.

The SAT conversion line is an average of the two new-form-to-old-form
equatings. The tables show that, except for the 1979 SAT-V line, all of the
SAT-V and -M November lines from 1970 to 1981 were averages of fhe two
Tucker lines. And except for the November 1984 SAT-M equating, all of the
November lines from 1982 to 1984 were averages of the IRT lines. In contrast,
the equating decisions for the December forms varied considerably. Almost half
of the SAT-V and -M lines in the earlier period were Tucker-Levine decisions.
Moreover, some of the conversion lines from 1982 to 1984 were not pure IRT
conversions. The greater variety of equating lines for the December equatings
was due to the larger ability differences between new- and old-form samples.

Changes in Equating Indices

Equating is most effective when the new- and old-form samples are as
equivalent as possible on any and all characteristics. Single-group and random-
group equating designs assure this equivalency. In SAT equating, however, new-
and old-form samples come from different administrations and are nonequivalent
to some degree. Statistical procedures such as those used in equating cannot
compensate completely for differences between nonequivalent samples. If the

equating test is very similar to the total test, as in the case of the SAT, and

-126-
139




. correlates highly with this test, then equating is more likely to provide

appropriate statistical adjustments.

Ideally, equating lines that result from the two separate equating legs
contributing to the operational equating line agree with one another. High
agreement, or reliability, does not necessarily ensure high validity. That is,
equating results could still be biased compared with the results from an ideal
equating even if the two equating lines agreed. Moreover, an unbiased equating.
line could result from averaging two lines that disagreed Nevertheless, high
reliability is desirable. Statisticians tend to distrust more the score conversions
that come from lines that disagree.

Several indices can be used to evaluate equatings. These were derived
from the data on equating samples, which were available from the SAT testing
program statistical files.

Equating Samples

Since most new forms of the SAT have been equated back to two old
forms, data are usually available for two new-form samples and two old-form
samples. Like the test-analysis samples, the equating sampies were selected from
the total population before 1981. Then, because the number of younger test
takers increased, equating samples were restricted to high-school juniors and
seniors, the group for which the test is designed. The new- and old-form
equating samples for the November and December adminis:rations from 1970 to

1984 furnished data for the current study. Tables 34 and 35 provide descriptive
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. statistics on these equating samples. Their means were similar to those for the
November and December senior test takers (see Tables 2 and 3).
Eguating indices

Individual indices. There are a number of indices that can be used to

evaluate equating. The indices available for use in this study were (1)
differences in equating-test means and variances between the new-form and old-
form equating samples, (2) the difference between the two equating lines on |
which the operational conversions were based, and (3) correlations of equating-
test and total-test scores.

Two indices were used to measure ability differences:

| Mnew' Mold I

Suw«l-old

b

the absolute standardized difference between equating-test means, and

Syee’?

old
the ratio of equating-test variances, where M,,, and S,.2 are the equating-test
inean and variance, respectively, for the new-form sample, M., and Sas? are the
equating-test mean and variance, respectively, for the old-form sample, and
Saevs+aid is the equating test standard deviation for the combined new- and old-
form samples. These indices are calculated routinely in equating and are used to
help Aecide whether to use Tucker or Levine equating. Levine equating is
generally preferred whenever the absolute value of the difference in means is

greater than or equal to .25, or the ratio of the variances is less than or equal




.10 .8 or greater than or equal to 1.25. These two indices were available frnm
equating files for each pair of new-form and old-form equating samples used in a
particular equating.

The measure of how well the equating test paralleled the total test, was
the correlation between the scores on these tests for each of the new- and old-
form samples. Since a few of these correlations were based on equating tests
that were a part of the total test (internal equating tests), these particular
correlations were adjusted to make them comparable to correlations based on
external equating tests. Procedures developed by Angoff (1956) were used for
computing the adjustment. (One of the SAT-V correlations for November 1974,
however, could not be adjusted because it was based on a total test that included
some but not all of the equating-test items). A trend of lower correlations over
time would not only result in a larger standard error of équating but would also
suggest less adequate correction of ability differences between samples.

The other index, used to measure the difference between the two equating
lines on which the operational conversions were based, was simply the absolute
value of the difference between the scaled scores produced by these two
equating lines at the midpoint of the raw-score range. This difference ignores
differences across the full score range, but captures that part of the score range
where the data are relatively dense.

Composite index. Because it is difficult to interpret information on so

many indices, individual indices for a given administration were combined to
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: form a composite index of equating. The composite index should not be
interpreted as a measure of equating quality, for it is based only on the
individral indices, which include only a few of the possible indices that colu]d be
used to measure equating quality. Also, because the scale for the composite
index is based on the distributicns of the individual indices, and thus is
normative, a low average composite index should not be interpreted as low in an
absolute sense. “The equating methods used for the SAT ensure that SAT
equatings are of high quality. A low composite index indicates only that the
index was low relative to the indices for the other equatings.

The composite index is admittedly arbitrary, but is based on some logical
considerations. The overall composite was computed by weighting each of the
two equatings and the difference between the two equating lines equally. For
the first and second equatings, individually, the absolute standardized difference
between means on the equating test was weighted twice as much as the ratio of
the equating-test variances. These variables measure the ability differences
between samples, and are used operationally to choose between true-score and
observed-score equating. The difference between equating lines is considered
important in evaluating operational equatings. Differences that are large (say 20
points or more) are considered problematic and may lead to weighting one of
the lines less than the other line. The ratio of the variances and the two
equating-test-total-test correlations were given equal weight in the composite

index. The correlations, while also important, are generally high and therefore
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. tend to have less effect on equating resuits,

‘The weights assigned to the individual indices were as follows:
1. First Equating or Second Equating (total f 8 points each)

a. Standardized Difference Between Equating-Test -
Means: 4

b. Ratio of Equating-Test Variances: 2

c. New Sample Equating-Test-Total-Test
Correlation: 1

d. Old Sample Equating-Test-Total-Test
Correlation: 1

2. Difference Between Equating Lines: 8
In the one instance in which the equating-test-total-test correlation was
unavailable, the one available correlation for that equating was assigned a weight
of 2 rather than 1. The grand total was thus 24 points.

These weights could not be applied to the "raw" equating indices because
the indices are on different numerical scales, For purposes of forming the -
composite index, each of the indices was expressed on a three-point scale
(1=low, 3=high). This scale was determined normatively l?y dividing the
observed range for a given individual index into three equal intervals. The
observed range was taken over all indices of the same type (i.e., standardized
differences in means, variance ratios, correlations) for the SAT-V and the
SAT-M separately. For example, the range for the standardized difference
between equating means for the SAT-V was based on the minimum and

maximum values observed for November and December at both equatings--a
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,..total of 60 observations.

Transformations were made to three of the individual equating indices for
determining the boundaries of the three-point scale: (1) The absolute values
rather than the signed values were used for the standardized differences between
equating test means; (2) the ratios of the equating test variances were
transformed to the natural log scale and then absolute values were determined,
thus providing equivalent measures for values; less than or greater than one;

(3) the correlations were changed to normal deviates by the transformation

1471
1-r°

z = .Slog.

The ranges of the transformed variables were divided by three to obtain the cut
points. The boundaries for the three-point scale represented equal intervals on
the transformed scale but not necessarily on the original scale. The overall
composite equating index was computed by taking the average of the weighted
composite. |
Trends in Equating Indices

The information on equating indices is provided in Figures 13 and 14 and
in Tables B-14 to B-17 in Appendix B, which include the boundaries for the
three-point scale expressed in the criginal metrics. To allow easier interpretation
of trends in the data, the figures depict the absolute values of the standardized
differences and the inverses of variance ratios less than 1 (e.g., .8 was plotted as

1.25).
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Standardized differences between sample means. Figures 13 and 14 (Panels

a and b) show the differences in standardized equating-test means between new-

form and old-form samples. The plots for the SAT-V and the SAT-M are very

similar--as one might expect when variables are correlated and when the samples
from the same populations are used in equating. (The SAT-V and -M equating
samples for a given test administration were essentially random samples from the
population of test takers at that administration.) Therefore, whatever is said
here applies to SAT-V and SAT-M equatings except where noted.

Of the November SAT-V or -M standardized differences, only those for
1982 exceeded the .25 cutoff used to decide between Tucker and Levine
equating methods. Most of the values were less than .15, indicating that the
differences between new- and old-form equating saraples were relatively small in
November. From 1979 to 1984 four of the SAT-V or -M standardized
differences for the second equating tended to be lgrger_than the other
differences. Otherwise there is no indication of any differences on this index
among the various equatings.

The standardized differences for December SAT-V or -M equatings, on
the other hand, were much more variable, and eight SAT-V and four SAT-M
values exceeded the .25 cutoff (see Tables B-14 and B-15). From 1980 on there
were fairly large discrepancies in standardized means between the two sets of
new-form-old-form equating samples. However, these discrepancies were due to

differences between the equating samples for the first equatings that were
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; smaller than the general trend, not to differences that were larger. There is no
indication that later December equatings had larger standardized mean
differences than earlier equatings.

Ratios of equating-test variances. The ratio of the variances of the new-
and old-form samples on the equating test is another indicator used in equating.
(See Panels c and d of Figures 13 and 14.) A ratio that is greater than or
equal to 1.25 or is less than or equal to .80 suggests that Levine equating rather
than Tucker equating should be used. For plotting purposes, values less than
1.00 were converted to values greater than 1.00 simply by dividing the original
value into 1.00. This transformation permitted differences in the plots to be
compared without having to consider scale direction. The trends for the SAT-V
and the SAT-M tended to be somewhat different and thus are discussed
separately.

The November and December SAT-V ratios of equating-test variances for
new- and old-form samples all were less than the 1.25 cutoff used to dccide;
between Tucker and Levine equating. The November and December ratios
tended to fall between 1.00 and 1.10. The November 1982 and 1983 ratios were
the two highest observed in November. Relatively large December ratios
occurred in 1971, 1980, and 1982. The only evidence of any trend frem 1970 to

1984 was the increase in the ratios for the November first equating from 1980 to

1983.
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The ratios for the SAT-M fluctuated more than those for the SAT-V. As

a result, larger differences occurred between the two new-form-old-form-sample
ratios at any given administration. Differences were particularly small, however,
in November from 1976 to 1979. None of the ratios came close to 1.25, but a
number were close to 1.15. The larger ratios tended to occur throughout the
1970-84 period in both November and December. No systematic trends were
evident from the data. |

Correlations between equating tests and total tests. The plots for the
correlations between equating and total tests (see Panels e and f of Figures 13
and 14) are more difficult to interpret because two correlations exist for each
equating: one for the new-form sample and one for the.old-form sample.
Because three of the early 1970 equatings used internal equating tests for new-
form samples, which caused the correlations to be spuriously high, the affected
correlations were adjusted to make them comparable to the correlations for
external equating tests. The old-form sample for the November 1974 SAT-V
equating involved an equating test that was partly internal and partly external
because only some of its items were used in the operational test. This value
could not be corrected and stands out in the plot because it is spuriously high.
This value should be ignored in assessing trends. All other correlations are
comparable.

The correlations between SAT-V equating and total tests were slightly

higher for November than for December. They tended to vary beiween .86 and
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.88 for November and between .85 and .87 for December. No effect was
noticeable due to thg introduction of the shortened SAT in 1974, which if
anything should have caused the correlations to be slightly lower for SAT-V new-
form samples. The plot shows that the correlations for both.old- and new-form
samples were up slightly in November 1974 and down slightly in December 1974.
One notes little difference between the correlations from 1974 on and the
correlations before-1974 for ‘either November or December. In November one
of the old-form samples tended to have higher correlations than other three
samples in 1980, 1981, 1982, and 1984; the other correlations seemed slightly
depressed. In December one of the old-form samples tended to have higher
correlations than the other samples in 1970-73.

In the case of the SAT-M, the correlations were somewhat lower than
those for the SAT-V and more variable. The fluctuation occurred throughout
the 1970-84 period. The average correlation was approximately .85 in both
November and December. Especially large differences among the four cqﬁating-
test-total-test correlations from given administrations occurred in November 1978
and 1981. Such differences can affect the quality of equating. No systematic
trends were evident in the data.

Differences between equating lines. Absolute values of the differences
between scaled scores at the raw-score midpoints for SAT-V and SAT-M were
also plotted (see Panel g of Figures 13 and of Figure 14). In a more

comprehensive analysis, differences across the entire scale would be considered;
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. such an analysis was beyond the scope of this study. Differences between
equating lines, particularly differences in the densest part of the observed-score
distributions are important in evaluating the consistency of equating. Ideally, the
equating lines would agree. The differences «t the midpoints provide evidence,
albeit limited, of the consistency of the score conversions resulting from the two
individual equatings.

The differences between -equating lines for SAT-V equatings were quite
variable, ranging from near 0 to over 15. The differences for November were
relatively large in 1974 and 1975; those for December were relatively large in
1973 and 1980. The November equatings manifested a run of small differences
in 1970-73 and in 1978-82. Otherwise no trends were evident.

The differences between equating lines for the SAT-M were much less
variable than those for the SAT-V. The only differences that stood cut in the
plot of November and December differences were those for the December 1973
and 1974 forms. Interestingly, the November equatings tended to have slightly
larger differences between equating lines than did the December equatings.
Only five of the differences for December exceeded the November differences.
No particular trends were noticeable in the data.

Equating Composite. The equating composite provides an overall index
that combines information from the individual indices. While the particular
composite used here was arbitrary, it was based on some logica! considerations

as to which of the individual indices mattered most in an equating. This
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. composite index reflects only some of the variables that could be used to

compute such an index and thus should not be interpreted as a measure of
equating quality. Nevertheless, as an overall equating index, the equating
composite provides a useful way of taking all of the variables into account at the
same time. Panel h of Figures 13 and Panel h of Figure 14 show the plots of
the SAT-V and SAT-M equating composites.

The composite equating indices for SAT-V -equatings varied considerably
and were relatively low in 1974-75 and in 1982-84 for November equatings, and
in 1973, 1980, and 1981 for December equatings. The relatively high period, on
the other hand, occurred in 1970-73 and 1977-81 for November equatings and
1970-73 and 1979 for December equatings. Only in 1983 was a composite index
from December higher than that from November. The SAT-V December 1973
equating had the lowest composite index (1.6) and the SAT-V November 1978
equating, the highest (3.0). Althpugh the composite indices for November were
relatively low in 1982-84, the equating composites for December SAT-V
equatings in 1982-84 were as high as many of the other December composites.
Therefore, the data did not provide evidence of a decrease in the equating
composite after the change in SAT-V item-difficulty specifications and the
introduction of IRT equating in January 1982. No systematic patterns were
evident in the composite equating indices for SAT-V equatings from 1970 to

1984.
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The composite indices for SAT-M equatings were less variable than those

for SAT-V equatings. The composite indices for December SAT-M equatings
were similar to those for November except for the 1973-75 period, when the
indices were low. The highest composite index (2.9) occurred in November 1977
and in December 1970, and the lowest (1.8) in December 1973. Although the
equating composites for the more recent SAT-M equatings were slightly lower
than for earlier equatings, the trends in the composite indices appeared to be
unsystematic and unpredictable.

Of interest is the comparison of the composite equating indices for the
different periods: 1970-73, 1974-77, 1978-81, and 1982-85. The means for these
periods are shown under the column headed "Period Avg." in Tables B-16 and

B-17. In the case of the SAT-V equatings, the periods with the highest average

. equating composite were the 1970-73 and 1978-81 periods for November. For

the SAT-M equatings, the highest average composite came in the 1970-73 and
1974-77 periods, also for November. The overall equating composites for l;oth
the SAT-V and the SAT-M tended to be lower in December than in November,
particularly in the 1970-73 and 1974-77 periods. |

Although there were some equatings with relatively low composite
equating indices, the evidence did not indicate a general decrease in the
composite equating index from 1970 to 1984. Nor did the data indicate a
decrease in the composite index due to the shortening of the SAT in 1974 or to

the change in SAT-V ctatistical specifications in 1982 and the introduction of




P
o
: IRT equating for both the SAT-V and the SAT-M.

Changes in Equating Methods and Trends in Predictive Validity

The primary consideration in this section is to assess how changes in
equating might have affected correlations between the SAT and a criterion. In
general, equating, by making more comparable scores from different
administrations, would be expected to improve validity relative to the validity of
unequated scores. That is, across test administrations, one would expect |
correlations based on scaled scores to be higher than correlations based on raw
scores.

There is a condition under which equating does not affect predictor-
criterion correlations: when all of the scores come from a single test
administration, and linear equating is used. Then correlations based on scaled
scores are no different from correlations based on raw scores, for correlations
are not affected by linear transformations. There is also a condition under which
equating attenuates validity: when scaled scores are curvilinear transformations
of raw scores but the criterion is linearly related to raw scores. In general,
however, curvilinear equating would be expected to "straightens out" a curvilinear
relation with the criterion that is introduced at the raw score level, as when a
new form is much easier or much harder than its predecessors.

As Tables 2 and 3 show, more of the SAT scores for a given college-
bound senior cohort came from the November administration than from any

other administration, and over half came from the November and December
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. administrations. Given this condition, one would not expect equating to

influence validity very much, even if equating produced scaled scores that were
slightly off scale at different administrations, particularly for forms with
conversions established by linear methods. The equatings for forms administered
at times other than November and December would presumably influence
validity oﬁ]y marginally because only a small proportion of individuals in the
validity-study samples would have taken any one of these forms.

Of course, to account for increases or decreases in validity, equating
procedures would have to have affected scores differently over time.
Presumably, changes in equating procedures would have occurred during times of
increasing validity and also during times of decreasing validity. The evidence
presented in the section on equating changes does not indict equating methods
as a cause of validity decline. The equating indices, including the equating
composite, showed little difference from the 1970-74 period to the later periods.
Few consistent patterns were discernible in the data on equating indices. Still, it
may be instructive to review other evidence that bears on the relationship
between equating and validity.
Comparisons of Results from Different Equating Methods

When the shortened SAT was introduced in the fall of 1974, linear rather
than curvilinear equating was used. At that time the number of SAT-V items
was reduced from 90 to 85, while the number of SAT-M items remained at 60.

A curvilinear equating procedure might have been appropriate for the SAT-V
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; then--at least during the time test forms from the 1970-73 period provided the
old-form equating data. Curvilinear procedures were not introduced until
January 1982, however, when the verbal item-difficulty specifications were
changed. (The computing power necessary to use IRT equating with the SAT
was not available in the late 197)’s; otherwise IRT equating might have been
used earlier.) Equipercentile equating results, which express curvilinear
relationships between new-'and old-form scores, were routinely available during..
the 1970-85 period and may be compared with operational equating resulits.

Did the decisions to continue to use linear equating in 1974 and to switch
to IRT equating in 1982 affect reported scores in ways that could have
influenced predictive validity? Comparing the results of different equating
methods helps answer this question. Two comparisons were made in this study
regarding the effect of choice of equating methods in 1974 and 1982 on reported
scores. One was based on an index that measured the discrepancy between the
operational equating line and the equipercentiie equating line at the midpoint of

the raw score range. The other was based on indices that measured the

discrepancy of equating results across the entire score range for equatings in
November 1974, December 1974, and January 1982,

Comparison of operational and equipercentile equating results at raw-score
midpoints. During the 1970-74 pbriod, before the SAT was shor;cned, linear
methods were used to equate SAT scores. The use of linear methods at that

time was due primarily to the fact that test developers assembled the test forms




. administered during the period to the same statistical specifications, thus ensuring

essentially parallel forms. It was due also to the lack of a fully satisfactory
curvilinear equating procedure and the unavailability of a computer system that
accommodated curvilinear equating. Although equipercentile equating through
an anchor test was performed in addition to linear equating, it was used only as
a check on the curvilinearity of equating and as a i asis for empirical "ddg]egs,"
which were linear line segments covering a small part, usually the upper end, of
the score range.

Despite changes in statistical specifications for SAT-V and SAT-M in 1974
when the shc;rtened SAT was introduced, linear methods continued to be used.
The specified distribution of item difficulties for SAT-V became more like that
of the period before 1966 except for an increase in the standard deviation of
item difficulties. The bimodal distribution included more items at delta levels
greater than or equal to 15 to ensure good measurement at the upper end of the
scale despite the decrease in test difficulty. The distribution of SAT-M item
difficulties shifted downward slightly to make the test less difficalt but otherwise
looked very much like the distribution for the earlier period.

Despite these changes in specifications, linear methods continued to be
used to equate SAT scores until January 1982, when IRT methods were
introduced. The qhangc in SAT-V statistical specifications in 1982, which called
for fewer difficult items but the same mean item difficulty as before, was

expected to produce curvilinear relationships between scores on new forms and




. scores on previous forms. IRT equating is an equating method that not only
‘. permits curvilinear relationships but also, as a true score method, can adjust for
relatively large ability ciifferences in equating samples.

It is poSsible that the use of linear rather than curvilinear equating for the
shortened SAT could have affected reported scores, especially when new forms
were equated to forms administered prior to the fall of 1974, 1t is likewise
possible that the switch to IRT equating in 1982 could have affected reported
scores in ways that influenced predictive validity.

Linear and curvilinear equating results exist for all equatings conducted
from 1970 to 1985. During these years Tucker equating, Levine equating, and
equipercentile equating through an anchor test were performed routinely.
Equipercentile equating produces curvilinear results, whereas the other two
methods produce linear results. Theoretically, equipercentile equating and other
curvilinear equating methods will result in a line that is essentially linear if linear
equating is appropriate.

Equipercentile equating through an anchor consists of two separate
equipercentile equatings: one linking scores on the new form to scores on the
equating test and one linking the equating test scores to scores on the old form.
This type of equipercentile equating, which uses only the four separate marginal
distributions on the anchor test and total tests, is theoretically inferior to
equipercentile equating that uses information from the bivariate distributions of

total-test and equating-test scores. Still, it is instructive to compare the
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. Operational equating results with the results that would have obtained had

equipercentile equating been used. Here comparisons made use of data at the
midpoint of the raw score range, where much of the data were relatively dense.
If curvilinear equating were appropriate in 1974, one would expect to see
the following differences between the operational (linear) and equipercentile
equating lines at the midpoint of the raw score range for the November and
December SAT test forms administered from 1970 to 1981:
o Relatively large deviations for the equatings of shortened test forms
that went back to old forms administered before the fall of 1974;
0 Somewhat smaller deviations for the equatings of shortened test forms
that went back to one old form administered before the fall of 1974
and one old form administered after the shortening of the test;
o Relatively small deviations for the equatings that went back to old test
forms that were similar to the new form, as during the 1970-73 and
1978-81 periods.
Because the 60-minute SAT-M test forms, although somewhat easier than
previous forms, contained 60 items like the previous forms, slightly smaller
deviations than for SAT-V forms were expected to occur for equatings going
back to forms administered prior to the fall of 1974.
If linear equating were appropriate in 1974, then one would expect to see

the following:
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o relatively small deviations between the operational and equipercentile
equating lines in the 1970-81 period;

o no larger deviations for shortened forms that went back to one or two
forms administered before 1974 than for forms that went back to old
forms similar to the new form.

One would also expect to see relatively small deviations between the
operatiohal (IRT, sometimes in combination with other methods) and
equipercentile equating results in the 1982-84 period regardless of whether linear
or curvilinear equating were used from 1982 to 1984. Thus, these data did not
address the appropriateness of IRT equating. The appropriateness of IRT
equating is dealt with in the discussion of the data from the selected equatings in

January 1982.

Table 36 gives the differences at the midpoint of the raw-score range for
the November and December forms from 1970 to 1984. Table 37 summarizes
the data in Table 36 by distinguishing between the equatings of new forms .that
went back to forms from an earlier period and those of new forms that went
back to forms within the same period. These comparisons are referred to as
"between" and "within" in the table. Equatings for which one old form came
from the same period and one came from an earlier period are referred to as
"mixed" comparisons. Because equating lines can deviate from one another in
cither direction, signs were ignored to compute the values in the summary table.

Two types of evaluations were appropriate here. One took into
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. consideration the size of the deviations. The other took into consideration the

deviations betwéen periods compared with deviations within periods. Table 36
shows that, in general, departures from the equipercentile lines at the midpoints
were small--most entries are less than 5.0. The maximum value is 7.3--for the
December 1976 SAT-M form. The small sizes of the deviations suggest that at
least in the 1970-81 period, linear equating was app;opriate in most cases.

The comparisons of deviations for the different periods found no larger
differences for deviations from between and mixed comparisons than for
deviations from within comparisons. Interestingly, the departure from
equipercentile equating resuits were about as large for IRT equating as for linear
methods. Thus, between-method variation was as large when similar curvilinear
methods were compared (1982-84) as when linear and curvilinear methods were
compared. Contrary to expectations, the mean deviations of the equatings of the
1974 and 1975 November and December SAT-V forms were not as large as
those for some of the within-period equatings. In the case of the SAT-M, the
mean deviation for the November 1974 and 1975 forms exceeded any other
mean deviations. On the other hand, in December the mean deviation for the
1974 between-period SAT-M equating was not as large as the within-period
equatings in years 1978 to 1¢81. For both the SAT-V and the SAT-M, only the
Deccmber SAT-V administrations showed the expected pattern of increasing
mean deviations from within- to mixed- to between-period comparisons. . The

mean deviation for the 1975-77 or 1976-77 period fell between the within-period
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- and between-period equatings in only two of the four cases.

The inconsistency of the data indicates that the decision to retain linear
equating in 1974 probably had little effect on reported scores. It suggests,
moreover, thail even if linear methods were inappropriate in a few instances, the
effects were‘small and probably inconsequential.

Comparison of linear and curvilinear equating results Jor selected forms.
Other data for comparing operational equating results with those of 6ther
methods came from two 1974 administrations and the January 1982 administra-
tion. These "case studies” provided additional evidence regarding the
appropriateness of linear equating methods in 1974 and provide fresh evidence
about the appropriateness of IRT equating in 1982. IRT procedures, sometimes
in combination with other methods, were used to equate SAT scores during the
1982-84 period. IRT procedures were introduced in January 1982 because of the
change in SAT-V specifications and the expectation that the raw-score-to-scaled
score relationships would be curvilinear. For the 1974 and 1982 equatings, |
operational equating lines--either linear or IRT conversions-were compared with
"experimental" equipercentile or linear equating lines. These comparisons were
based on information on scores throughout the range rather than on information
at only one score point and thus provide more information than the analysis

discussed in the previous section.

Tables 38 and 39 show the comparisons of the four SAT-V and the four
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SAT-M forms. The tables report scaled scores for selected raw scores and
provide summary information about differences between the lines. The index
that tells most abouf overall differences in the lines is the root mean squared
difference. It takes account of the average difference as well as differences
throughout the score scale and is computed by the formula

J(Meangg? * SDyrd).
This index scaled to a standard deviation of 110 for operational scores is
probably the most infcrmative of the various indices. It is more comparable
than the unscaled ront mean squared difference from equating to equating
because it adjusts for differential vaﬁati‘on from group to group. The tables give
the correlations between operational and experimental scores as well as root
mean squared differences.

Again two types of evaluation are meaningful here: one taking into
consideration the size of the difference between linear and curvilinear equating
lines and one taking into consideration the differences between these lines for
forms that went back to similar old forms and forms that went back to dissimilar
old forms. The latter comparison was possible only for the 1982 equatings.

The amount of curvilinearity m the equating results is a matter of interest,
as it could affect the relationship of SAT scores with other measures, including
freshman grade point average. If changes introduced into the SAT-V could have
been accounted for by either IRT or linear equating, then the particular equating

method used would not have affccted test scores to any large extent.
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The differences between linear and curvilinear equating results bear on
the issue of whether the choice of equating method affected test scores. The
experimental and operational conversions and the root mean squared differences
were compared for the 1974 equatings and the 1982 equating for the SAT-V and
SAT-M. For the 1974 equatings the experimental line was derived through
. equipercentile equating; for the 1982 equatings it was derived through linear
equating.

The equipercentile equating results for the 1974 SAT-V and SAT-M
forms, all of which were built to changed specifications, were similar to the linear
operational results. The score conversions and the means and standard
deviations of the score distributions were very similar. Also, the root mean
squared differences for these four forms were similar in magmtude to those for
the January 1982 SAT-V form built to previous specifications and less than the
root mean squared differences for the January 1982 SAT-M forms, which were
also built to previous specifications. Moreover, the correlations between linear
and equipercentile scores were essentially .98 or .999. These data suggest that
continuing to use linear equating in 1974 had little effect on reported scores.

The comparison of the SAT-V equating results for the January 1982
administration in particular allows an assessment of the effect of changing the
verbal statistical specifications and switching equating methods. One of the
SAT-V forms was built to the new statistical specifications and one was built to

previous specifications. Presumably, if curvilinear equating procedures were
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.needed, the equating results for the form built to the new spcciﬁcaﬁ{éns would
deviate more from linearity than those for the other form. The results in

Table 38 show, however, that the operational IRT conversions were more similar
to the linear conversions for the form built to the new specifications than for the
form built to previous specifications. In addition, the root mean squared
difference between the IRT and linear equating results was 5.19 for Form 2,
which was assembled to revised specifications, compared with 6.73 for Form 1.
In both cases the scaled score means and standard deviations associated with the
two equating lines differed by no more than a point or two. This comparison
demonstrates that the change to IRT equating in 1982 had little effect on scaled-
score conversions.

For the January 1982 SAT-M forms, which were built to the same
specifications as their predecessor forms, the linear and IRT means were less
than three'points apart. The standard deviation for the IRT equating of Form 1
_in January, however, was nearly four points higher than the standard deviation
for the linear equating. The root mean squared difference for this form was also
larger than that for the other January SAT-M form. The scaled score
conversions at selected raw scores indicate that the IRT equating line was higher
at the higher end of the score scale and lower at the lower end. It appears that
this particular form, despite being assembled to the same statistical specifications

as the other form, yiclded scores that were slightly curvilinear.
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In January 1982 the test scores produced by linear equating were similar

to those produced by IRT equating for both SAT-V forms and for one of the
SAT-M forms. Thus, the choice of equating method was of little consequence.
Effect of Curvilinear Equating on Predictive Validity

iitle evidence exists of the direct effect of curvilinear equating on
predictive validity. Data that were available on a sample of test takers who were
included in the 1985 VSS validity-study samples, however, did permit a direct
comparison of the validity of linear equating results and the validity of curvilinear
equating results. A match of November 1984 testing program files with VSS files
for the entering class of 1985 resulted in a sample of 59,383 test takers who had
SAT scores, both raw (formula scores) and scaled, and freshman grade point
averages.

The SAT-V equating for November 1984 was based on two IRT equating
lines, and the SAT-M equating was based on one IRT line and three linear lines
(see Table 33). Because IRT equating results in curvilinear conversions, both
SAT-V and SAT-M scaled scores for the November 1984 administration had
curvilinear relationships with raw scores. Given that correlations of raw scores
are not affected by linear transformations, the correlations of raw scores with
freshman grade point average are those that would have resuited from linear
equating lines. Thus, one could compare the correlations of raw and scaled
scores with freshman grade point average to assess the effects of using

curvilinear conversions.
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The raw- and scaled-score correlations with freshman grade point average
were very similar. SAT-V raw scores correlated .3662 with freshman grade point
average, while SAT scaled scores correlated .3650. The corresponding
correlations for the SAT-M were .3445 and .3442. Thus, for this sample the use
of linear conversions would have had little effect on predictive validity. The
correlations are affected to an unknown extent by differences in the meaning of
grades from one college to another. Such differences would attenuate the
correlations of SAT-V and SAT-M with college grades across colleges, but would
not be expected to affect the essential singularity of raw scores and scaled scores
and the relationships of these scores with grade point averages.

The analysis of data from test takers from other test forms could yield
different results. The ﬁndings reported here, however, coupled with the small
differences found in most cases between linear and curvilinear equating results,
suggest that the choice of choice of equating method had little effect on
predictive validity.

Scale Stability

Perhaps the strongest evidence of the integrity of the equating process
comes from the scale-stability studies that have been conducted. The latest study
(McHale & Ninneman, 1990) covered the period 1973 to 1984 and thus is
directly relevant to the time period addressed in the current study. Earlier scale
stability studies (Stewart, 1966; Modu & Stern, 1975, 1977) focused on the

periods 1948-63 and 1963-1973, respectively. The findings from the earlier
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studies were as follows:

1948-53: SAT-V scale 20-35 points higher in 1953;
SAT-M scale not investigated
1953-63: SAT-V scale stable;
SAT-M scale not investigated
1963-73; 1966-73: SAT-V scale 8-14 points higher in 1973;
SAT-M scale 17 points higher in 1973
The 1966 and 1975 studies utilized the anchor-test design, in which tw» equating
sections previously administered with the old forms wére administered with a
new form of the SAT. The 1977 study collected data from a special SAT
administration--the old and new forms were spiralied '(form A, form B, form A,
form B, etc.) in packets and administered in high schools. The 1975 and 1977
studies identified a likely bias in the anchor test design—-equating results are
slightly too high when new-form samples are of lesser ability than old-form
samples, and slightly too low when they are of higher ability.

McHale and Ninneman took account of this possible bias by using not
only the traditional anchor-test design but also a spiralled-section design. The
anchor-test design involved the administration of verba! and mathematical
equating sections given with three 1973 and one 1974 SAT. These sections were
re-administered with two 1983 and two 1984 SAT forms. The spiralled-section
design involved the administration of each of the SAT-V and the SAT-M

operational sections of a 1974 SAT form in the variable section of a 1984 form.
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. In addition, the operational sections of a 1975 form were administered with a

different 1984 form. The latter design is theoretically superior to the anchor test
design in that its results come from essentially equivalent samples. Because a
given sample took only one of the two sections of an old form, however, special
statistical (section pre-equating and IRT) methods had to be applied to estimate
results for a complete old form. Thus, both designs suffered to some extent
from certain weaknesses. Of course, both designs assumed that the old testing :
material was appropriate for the new groups.

McHale and Ninneman concluded that the SAT-V scale was relatively
stable from 1973 to 1984. They found, however, inconsistent results for SAT-M.
The four anchor-test equatings suggested an upward drift of 6 to 13 points,
whereas two spiralled equatings indicated a downward drift of 6 to 14 points.
While this study showed a possible drift in the SAT-M scale between 1973 and
1984, the drift is at worst no more than one and a half scaled-score points a

year. Scale shifts this small are unlikely to have any effect on validity.
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Table 1, Average Adjusted Correlations of the SAT with College Freshman
Grades for Classes Entering College from 1970 to 1985a,b

Multiple
Year SAT-v¢ . SAT-M€ SATC
1970 .48 .46 .52
1971 .50 .51 .56
1972 .48 47 .52
1973 .50 .50 .55
1974 .51 .53 .57
1975 .49 .51 .56
1976 .51 .51 .56
1977 .50 .51 .56
1978 .49 .50 .55
1979 .48 .49 .53
1980 .48 .50 .54
1981 .48 .49 .54
1982 .49 .50 .54
1983 .48 .49 .53
1984 .46 .48 .52
1985 .47 47 .52

AThe estimates were based on data from the College Board Validity Study
Service (VSS). The correlations were estimated from data on 472 colleges
that participated in the VSS more than once from 1970 to 1987 and reported
college freshman grades on a scale of 0 to 4,

bCorrelations were adjusted for restriction of range on SAT scores and
high school record due to selectivity in college admissions and enrollments.

CThe @verage correlations for the SAT-V and the SAT-M are the means of
zero-order correlation coefficients with college freshman grades. The
average correlations for the multiple SAT are multiple-correlation
coefficients.
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Table 2.

Numbers of Test Takers, Scaled-Score Means,

and Scaled-

Score Standard Deviations for Various Groups of SAT-Verbal Test
Takers by Year of High-School Graduation

Yaar

Coll Namdm?un Decenber Validity Study
-Band Adminis Adminis ion Service Enteri
Séﬁznﬁ Saﬁggg Saﬁggg Enmhmndﬁg
N Mean 8D N Maan 8D N Maan 8D N  Maan fo)

1671

1972

1973

1874

1875

1876

1877

1978

1979

1880

1981

1982

1083

1084

1085

1,116,311 455 111
1,022,820 453 111
1,014,853 445 108
985,238 444 110
906,428 434 109
989,800 431 110
976,306 429 110
986,185 429 110
981,617 427 110
901,245 424 110
084,048 424 110
988,270 426 110
062,877 425 108
064,684 426 110

877,361 431 111

369,119 462 107 288,286 4359 110

385,456 459 108 242,784 451 109

363,056 452 107 214,583 438 106
362,023 458 108 212,213 474 110
379,580 447 108 208,400 424 107
306,457 442 106 205,082 408 109
404,009 442 106 185,086 406 105
373,258 435 108 184,227 408 105
332,338 436 106 173,688 400 104
328,601 434 106 183,235 2396 102
288,513 432 107 200,864 403 102
315,736 432 108 171,833 402 -1
382,735 434 104 158,574 3ge 101
367,767 437 106 160,249 385 102

381,474 440 107 162,126 403 101

32 471 84
100 480 87
83 460 8s
111 465 88
130 463 88
138 463 80
151 440 -1
173 448 86
185 448 87
181 443 86
182 446 B84
173 444 86
1486 448 85
154 440 86
143 459 85

'Ixclpt for 1671, dete sre from College Bosrd netionsl reports on collegs-bound geniors;
ths 1671 dete ers esstimetes from testing yser dets for 1968-70 Juniors end 1970-71 eeniors.

brhe Hovember and December ssnior dete are from ths fell of the Yyser preceding the yesr of
gredustion.

Bassd on dstes reported in Ramist (1884), pp. 162-1863, axpendsd to include dets for

clessss sntering in 1883,

1884,

end 10885

drh. N'a ers ths numbers of colleges utilising ths Velidity S8tudy 8Servico; the meens end
stendard devistions ars ths unweighted sversges of entering-class mesns snd stendsrd devietions.
(Summery deta on individusle are not availabls.)
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Table 3. Numbers of Test Takers, Scaled-Score Means, and Scaled-
Score Standard Deviations for Various Groups of SAT-Mathematical
Test Takers by Year of High-School Graduation

November Decenher Validity Study
College-Bound Adninistragion Aduinistragion  Service Mntering
Seniors? Frestmen©:

Year N Masn 8D N Maan 8D N Mean D N Mamn D
1971 1,116,311 488 133 369,110 499 110 288,206 492 114 32 498 83
1972 1,022,680 484 115 365,456 487 115 242,784 484 113 100 s08 88
1973 1,014,704 481 113 363,056 490 113 214,593 482 113 88 497 87
1974 985,115 480 116 362,023 483 115 212,213 469 114 111 so0 01
1975 996,301 472 115 379,560 482 112 209,400 460 112 130 so1 62
1976 999,776 472 120 396,457 482 121 205,082 455 116 138 503 94
1977 $79,344 470 110 404,000 480 118 185,096 455 114 151 485 @3
1978 989,049 468 118 373,258 475 114 184,227 444 115 173 483 90
1979 991,405 467 117 332,338 472 114 173,660 445 110 185 484 90
1980 991,056 466 117 329,601 477 114 183,235 444 111 181 460 89
1981 993,672 466 117 288,513 474 114 200,864 445 112 162 486 87
1982 987,042 467 117 315,736 472 114 171,933 447 113 173 479 @0
1983 $62,542 468 110 362,735 473 114 158,574 443 109 146 487 89
1984 964,685 471 119 367,767 477 113 160,249 446 111 154 490 8%
1985 977,361 475 110 381,474 485 115 162,126 452 113 143 498 87

'Excopt for 1871, dete are from College Boerd netionel reporte on college-bound eeniors;
the 1971 dete ere estimates from teeting year deta for 1968-70 Juniors end 1970-71 eeniors.

brho November end December senior date are from the fall of the Yeer preceding the yeer of
graduation. :

Based on deta reported in Ramist (1984), pp. 162-163, expended to include date for
classes entering ir 19083, 1984, and 1985

drh. N's are the numhers of colleges utiliszing the Validity Study Service; the meens and

etandard deviations are the unweighted eversgee of entering-claes means and etandard devietions.
(Summary data on individuals are not available.)
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Table 4. Numbers of Items Specified Within Various
Classifications for SAT-Verbal Tests from 1961 to
the Present®

Jan. 1961- Oct. 1974- Oct. 1978-
Item Type Classification Sept. 1974 Sept. 1978 Present

Sentence Content

Completions Aesthetics/philosophy
World of prectical sffeirs
Science
Humen relationships

Structure

One wissing word sg 3-7 3-7
Two missing words 12 8-12 8-12
(Total) (18) (15) (15)

LY WY N
W s
(20 B i

Antonyns Content
Aesthetics/philosophy &
World of prsctice sfZsirs 5
Science 3
Human relationships L}
Gensrality of Reguired Distinction
Genersl definition 1o: 12-16 12-16
Fine distinction 8 9-13 9-13
Structure b
Single words 12 13-17 1sP
Phraees 6° 8-12 10P
Part of Speech Usad
Verb sP 4-10 4-10
Noun sP 4-10 4-10
Adjective s® 8-14 8-14
(Totsl) (18) (25) (25)

O~NOO
.
BN O

Analogies Content
Aesthetics/philosophy 5
World of precticnl affairs 5
Science 5
Humen relationsl.iz= 4
Abstraction of Terms
Concrete Bb 4-8
Abatract sP 4-8
Mixed sb 6-1
Indepandence of Stem and Xey
Independent 13b 11-15 11-15
Overlepping e 5-9 5-9
(Total) (18) (20) (20)

[V IV T Y]
[TV NV NV

Reading Contant

CompreLension Rarrative
Biologicel ecience
Phyeicel science
Argumentstive
Humanities
Synthesis
Social etudies

Functionel Skill

Hain idee
Supporting idea
Inference
Application
Evaluation of logic
Style and tone
(Total)

LWL LWL
Lo LW

[
MWW IN
LN MNMNO LWL
LNNNO L

~
(2]
-~
~
N
~
~
N
~

2The epecifications epplied to any new form administered during the indiceted periods.

blo explicit devietione were listed as pert of the specificetions, but there were at timee
deviations as lerge as 4 in either direction.

°Bo;1nn1n; in December 1977, one of the reading pesseges wes regquired to aeve s minority-
group orientation.

dOnly one ecience pessege wes permitted on the test.
17+ ‘
Q :
Wi;ﬁﬁ
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Table 5. Actual Ranges in the Numbers of Items Within Various
Classifications for November and December SAT-Verbal Test Forms

from 1970 to 1984

1970- 1974~ 1978-
Item Type Classificatian 1973 1977 1984
Sentence Content
Completions Aesthetics/philosophy 4-5 3-5 44
World of practical effairs 5-6 4-5 4-5
Science 5-5 3-4 3-4
Buman reletionships 3-4 3-3 3-3
(Total) (18) (15) (15)
Antonyms Content
Aesthetics/philosophy 3-5 5-6 4-7
World of practice affairs 4-7 6-7 5-7
Sciance 4-5 6-7 4-8
Buman reletionships 3-5 5-6 5-8
(Total) (18) (25) (25)
Analogies Content
Aesthetics/philosophy 4-6 5-5 4-6
World of practical effairs 4-6 5«6 5-7
Science 5-6 4-5 4~6
Buman reletionships 3-5 4-5 4-6
(Total) 18) (20) (20)
Reading Content
Comprehension Rarrative 5-5 5-5 3-5
Biological acience 5-10 5-5% 2-5
Physical science 0-5 o-o* 3-5
Argumentative 5-10 5-5 3-5
Bumanities 5-5 5-5 3-5
Synthesis 0-5 0-0 0-0
Sociel studies 5-5 5-5 3-5
Functional Skill
Main idea 2-8 3-8 1-6
Supporting idee 4-10 4-10 2-8
Inference 11-16 6-10 8-11
Application 1-4 1-3 1-3
Evaluetion of logic 1-6 1-3 1-4
Style end tone 2-5 2-2 0-3
(Total) (35) (25) (25)

'Only one ecience pessage was permitted on the test.
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Table 6. Numbers of Items Specified Within Various
Classifications for SAT-Mathematical Test Forms from
1969 te the Present®

Nov. 1969-  Oct. 1974- Jan. 1976- Oct. 1981-

Item Type Classification Sept. 1974 Dec. 1975 Sept. 1981 Present
Reguler Arithmetic 13 12-13 12-13 12-13
Msthemstics Algebrs 11 11 11 11

: Geometry 13 11 11 11
Miscelleneous 5 5-6 5-6 5-6
(Totel) (42) (40) (40) (40)
Dats Arithmetic 4-5
Sufficiency Algebre 4-5
Geometry 6-7
Miscelleneous 3-4
(Total) (18)
Quentitetive Arithmetic 6 [ 6
Comperisons Algabre 6 6 &
Geometry 5-€ 5-6 5-6
Miscelleneous 2-3 2-3 2-3
(Total) (20) (20) (20)
All Setting
Concrete 11-31 11-31 11-31 11-21
Abstrect 29-49 20-49 2949 39-49
Ability
Recell factuel knowledge
(Level 0) ] 0-3 2-21 0-1
Perform meth msnipulations
(Level 1) 0-3 4~13 0-3 0-3
Solve routine problems
(Level 2) 0-5 8-17 0-5 0-10

Demonstrete compreheneion

of meth idees end concepts

(Level 3) 22-30 22-31 22-41 22-43
8olve nonroutine probleme

requiring insight or

ingenuity (Leval 4) 10-18 10-18% 10-29 10-31
Apply "higher” mentel processes

to methemetics (Level 5)® 20-28 7-18 7-26 7-28
(Totel) €30) (€0) (60) (60)

®The especificetione epplied to eny noew form edminietered during the indiceted periods,

/
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Table 7. Actual Ranges in the Numbers of Items Within Various
Classifications for November and December SAT-Mathematical Test
Forms from 1970 to 1984

1970- 1974- 1976~ 1981 -
Item Type Classification 1973 1975 1980 1984
Regular Arithmetic 13-13 12-12 12-13 12-13
Mathematica Algebra 11-13 11-11 10-11 11-11
Geometry 12-13 11-12 11-11 11-11
Migcellaneous 4-5 5-6 5-6 5-6
(Totsal) (42) (40) (40) (40)
Data Arithmetic 4-5
Sufficiency Algebrs 3-5
Geometry 5-8
Miscellaneous 3-4
(Totsal) (18)
Quantitative Arithmetic 6-7 6-7 6-6
Comparisons Algebra 5-6 5-6 6-6
Geometry 5-6 5~6 5-6
Miacellaneous 2-3 1-3 2-3
(Total) (20) (20) (20)
All Setting
Ccncrete 12-24 13-16 10-16 14-19
Abstract 36-48 44-47 44-50 41-46
Ability
Solve routine problems
(Levels 0, 1, and 2) 7-10 14-20 10-18 11-17
Demonatrate comprehension
of math ideas and concepts
(Level 3) 21-26 22-25 23-32 24-31
Apply "higher" mentsl
pProceases to math
(Levels 4 and 5) 26-31 16-24 16-22 17-21
(Totsal) (60) (80) (60) (60)
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Table 8. Numbers of SAT-Verbal and SAT-Mathematical Items
and Other Material Contained in Student Booklets Describing
the SAT

— Sagple Questions
Solutimm
Solution Method Review of
Total Method Not Basic
Tearll) ot veRAHd, Belind S
&nﬁ%} of Pages ad Ceametry Cooments

1970-71 55 16 17 57 36 Ko Quantitetive Comperiszons
added to explained
items (1870-71 to present)

1971-72 55 16 16 57 36 No

1972-73 to 15 10 7 0 ¢ Ko Bulletins meiled to

1973-74 etudents with
regietretion msterisls
(1972-73 to 1973-74)

1074-75 to 12 L] 8 21 8 ¥o

1975-76

1976-77 15 [} 7 15 14 No

1977-78 1c 0 0 30 30 No

1078-79 to 48 21 17 85 80 Yoo Expended bulletin

1051-82 introduced with
full-length test

1882-83 to 62 23 18 85 60 Yeos (1978-79 to preeent)

1084-85




Table 9. Summary of Changes Made to SAT Item Types,
iContent, and Test Format from March 1970 to January

1985

Beginning Date Change

March 1973 One minority-relevant reading passage 5
included in at least one SAT-V form o
administered during the testing year

October 1974 Two 30-minute SAT-V sections (40 and 45

items, respectively) introduced in place of
one 45-minute section (50 items) and one 30~
minute section (40 items)

Two 30-minute SAT-M sections (25 and 235
items, respectively) introduced in place of
one 45-minute section (35 items) and one 30-
minute section (25 items)

30-minute Test of Standard Written English
(50 items) introduced and administered in
test booklet with the SAT

Number of SAT-V items of a particular item

type changed:

0 Number of Antonyms increased from 18 to
25

© Number of Analogies increased from 19 to
20

o Number of Sentence Completions reduced
from 18 to 15

o Number of Reading Comprehension passages
reduced from 7 to 5; number of Reading
Comprehension items reduced from 35 to
25.

Length and content of reading passages

altered:

© Total words in reading passages reduced
from a maximum of 3,500 to 2,000-2,250;

0 Deletion of Synthesis and one of two
science passages (Biological and Physical
Science at the discretion of test
assembler)

o 1533




.Table 9. (Continued)

Beginning Date

Change

November 1975

1977-78

December 1977

Reading (based on Reading Comprehension and
Sentence Completion items) and Vocabulary .
(based on Antonym and Analogy items)
subscores introduced: '

o Reading and Vocabulary items required to
have similar mean item difficulties and
standard deviations of item difficulties

o Difficult vocabulary not used in
Sentence Completion items

o Number of more difficult Sentence
Completion items increased.

Number of SAT-M items of a particular item

type changed:

o Number of Regular Mathematics items
reduced from 42 to 40

o 20 Quantitative Comparison items added

o 18 Data Sufficiency items deleted

Six (rather than one cf twe) fixed section
orders used at each test administration

To attempt to reduce speededness:

o 10 Reading Comprehension items (based on
two passages) moved from end to middle of
SAT-V 40-item section, and 15 Reading
Comprehension items (based on three
passages) moved from the middle to the
end of SAT-V 40-item section

o 20 Quantitative Comparison items moved to
middle of SAT-M 35-item section

Slight reduction in the number of SAT-M

items requiring a more complex knowledge of
geometry

Virtual elimination of the generic "he"
from the SAT-V

One minority-relevant reading passage
included in each new form of the SAT-V

163




iTable §. (Continued)

Beginning Date

Change

October 19578

1979-80

1980

October 1980

1981-82

Number of Reading passages increased from

five to six: _

o Three 200-250 word passages replaced two
400-450 word passages

© Second science passage returned to test

© Two to four rather than five items used
for each shorter passage

One of two fixed section orders used at
each administration

Seven rather than five new forms produced
each year to fulfill the requirements of
test disclosure

Test sensitivity guidelines implemented;
tests reviewed to eliminate any materiail
offensive and patronizing to females and
minority groups; representation in test
items of contributions of females and
minority groups to American society;
improvement in the ratio of male-to-female
references

One of three fixed section orders used at
each administration

Nine or ten new forms produced each year to
fulfill the requirements of test disclosure

11
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Table 10.

Administered in March 1971 and in November and December from
1981 to 19842

Correlations Among Item Types for SAT Test Forms

No. of SC ART ANA RC RM DS Qc
Itex Type Items .
March 1971 (N = 865)
Sentences
Completions (SC) 18 25 .86 .86 .96 .73 .71 -—-
Antonyms (ANT) 18 .73 228 .85 .89 .70 .67 ---
Anelogies (ARA) 18 .71 .71 23 .94 .84 .78 -—-
Reeading
Comprehension (RC) 35 .78 .71 .73 83 74 .72 -——-
Reguler Meth (RM) 42 .69 .57 .68 .63 88 .92 -——
Date b
Sufficiency (DS) 18 .54 .50 .58 .57 .75 15 .92°:¢
Quentitetive b b
Comperisons (QC) 60 -— .- .- -—- i .76 291
Novenber 1981-84 (N = 1490 - 1805)
Sentence
Completion (SC) 15 ) 86-,72 .66-.88 .01-.97 .93-.95 .,66-.73 ——- .66-.73
Antonyms (ANT) 25 .68~.73 75-.7 .92-.85 .87-.88 .65-.68 - .65-.69
Anelogies (ANA) 20 .86~-.71 .71-.73 206,78 .87-.89 .68-.72 -——- .68-.74
Reeding
Comprehension (RC) 25 .68-,72 .68-.71 .67-.71 B1-.82 .60-.73 --- .60~.73
Reguler Math (RM) 40 .50-.57 .33-.56 .55-.50 .58-.61 _07- .88 -—- .08-.99
Quentitative
Comperisone (QC) 20 .48-.54 .50-.53 .51-.58 .55-.58 .80-.82 -——— J27-.79
Decamber 1981-84 (N = 1505 - 1910)

Sentence
Completion (SC) 15 JB6-.72 .93-.86 .93-.06 .86-.03 .63-.72 - .67-.71
Antonyms (ANT) 25 .68-.70 _74-,78 .82-.94 .87-.80 .81-.68 --- .63-.71
Anelogiee (ANA) 20 .63-,72 ,68~.70 J1-.28 .86-.88 ,70-.72 bt 71,75
Reeding
Comprehension (RC) 25 .65-.70 .67-.68 .64~ .89  _78-.80 .67-.72 -—- .68-.71
Reguler Meth (RM) 40 .40~-.56 ,50-.35% .56~ .60 .56~-.50 _87-.89 - .87-.99
Quentitetive
Comparisone (QC) 20 .A7-.53 .48~.35 .53-.57 .52-.57 .78-.84 -—— JJ22-.83

®The diegonal elements of the corrsletion metrices ere internel-comnsistency reliebility

coefficients.

Entries sbove the diagonels ers correletions corrected for ettenustion.

bTh. dete for Quentitetive Comperisons are besed on 55 items edministered in the
verieble section of the December 1970 SAT; the dete for Dete Sufficiency ere hesed on
18 items edminietered in en operetionel essction of the December 1870 SAT-M.

CCorrected using the Dete Sufficiency reliebility from the Merch 1971 edministration.
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Table 11. Test-Analysis Sample Sizes, Means, and Standard
Deviations of Scaled Scores for November and December SAT
Test Forms from 1970 to 1984

SAT-Verbal SAT-Mathematical
Year Sample N2 Mean D Maan )
November Administr-tians
1870 2000 458 106 495 108
1971 2345 458 108 486 113
1972 1895 454 106 490 113
1973 1005 458 108 491 111
1974 1815 446 107 484 111
1975 1895 440 106 478 120
1976 1745 442 109 477 117
1977 1685 439 105 476 112
1978 1685 435 103 471 111
1973 1939 435 103 475 113
1980 1605 428 106 473 115
1981 1805 430 108 470 112
1982 1610 434 108 473 116
1983 1490 440 108 477 113
1084 1555 443 105 491 116
Decanber Administrations
1870 2500 452 111 487 115
1971 2000 A48 108 481 110
1972 1935 436 105 479 111
1973 1750 434 111 466 113
1974 1765 424 206 457 113
1975 1830 412 110 456 113
1976 1560 408 108 456 111
1977 1895 413 108 4&7 114
1978 i315 396 105 444 110
1979 2360 3gs 105 442 113
1980 1850 410 102 456 114
1981 1505 404 103 453 116
1982 1910 398 101 447 111
1983 1505 402 104 454 114
1984 1515 412 104 463 118

%From 1970 to 1080 ths samples wars ststistically representastive 3¢ ths totsl populstion;
from 1981 to 1984 samples were sslected from Junior end eenior test takers.

BEST COPY AVAILABLE
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Table 12. Statistical Specifications for SAT-Verbal and
SAT-Mathematical Test Forms from 1966 to the Present?®

Item SAT-Verbal SAT-Mathematical
Difficulty
(Equated Aug. 1966- Oct. 1974- Jan. 1982- Aug. 1966- Oct. 1974-
Delta) Sept. 1974 Jan. 1982¢ Present® Sept. 1974 Present
> 18 0 0 0 3 3
17 2 2 0 4 4
16 4 4 2 4 4
15 8 10 6 4 4
14 10 10 14 5 4
13 10 6 10 5 4
12 10 6 8 5 4
11 10 6 7 8 8
10 10 8 7 8 8
.9 8 8 10 7 8
8 7 10 8 4 5
7 6 8 6 2 1
6 3 4 4 1 2
<5 2 3 3 0 1
Numbex
of Items 90 85 85 60 60
Mean Delta 11.7 11.4 11.4 12.5 12.17-12.27
SD Delta 2.9 3.3 3.0 Pl 3.1 3.1-3.3
Mean 42 .43 .41-.45 T .47 47
Biserial rd4 (.47) (.48) (.46-.50) (.53) (.53)

8The statistical specification applied to any new form administered during
the indicated periods.

bFrom August 1966 to July 1967 the statistical specifications for SAT-V
vere as follows: Mean Delta = 11.8, SD Delta = 3.0, Mean Biserial r = .42.

“One of the two January 1982 forms was assembled to the specifications
for the 1974-81 period. :

9The mean biserial r is specified in terms of pretest items, which are
not included in the total-score criterion. The equivalent means for a total-
score criterion that includes the item, given in parentheses, are .05 higher
for the SAT-V and .06 higher for the SAT-M. .
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Table 14. Specified and Actual Item Statistics for November and December SAY-Mathemetical Test Forms from 1970 to 1984
Specified November Actual December
Mean SO HMean sD Mean sD

Equated Equatad Mean Equated Equated Mean Equated Equated

Year Dalta Delte Bisariel r' Delta Delta Bieerial r Delta Delta

1870 12.5 31 .53 12.3 3.0 .52 12.3 3.0

1971 12.5 3.1 .53 12.2 3.0 .54 12.3 3.0

1972 12.5 3.1 .53 12.4 3.1 .58 12.3 3.1

1973 12.5 3.1 .53 12.8 3.5 .54 12.5 3.0

1974 12.2 - 12.9 3.1 -3 .53 12.5 3.8 .53 12.1 3.0

1975 12.2 - 12.3 3.1 -3.3 .53 11.8 3.3 .58 11.8 3.1

1978 12.2 -~ 12,3 3.1 -3.3 .53 12.1 3.2 .58 12.0 2.9

1977 12.2 - 12.3 3.1 -3.3 .53 12.2 3.2 .54 12.4 3.5

1978 12.2 -~ 12.3 3.1 ~ 3.3 .53 12.1 3.1 .52 12.2 3.3

1979 12.2 - 12.3 3.1 -3 .53 12.3 3.3 .54 12,2 3.2

1880 12.2 - 12.3 3.1 -123.3 .53 12.2 3.1 .54 12.2 3.1

1861 12,2 - 12.3 3.1 - 3.3 .53 12.1 3.5 .58 12.4 2.9

1882 12.2 - 12.3 3.1 -3.3 .53 12.3 3.3 .55 2.1 3.1

1863 12.2 - 12.3 3.1 - 3.3 .53 12.1 3.4 .55 12.0 3.2

1084 12.2 - 12.3 3.1 - 3.3 .53 12.8 3.3 .54 12.2 3.5

®Specified in tarms of final-form items, which are included in tha total-score criterion
(‘\ !
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Table 15. Mean Numbers of Items by Item Difficulty (Equated
Delta) for November and December SAT-Verbal Test Forms Within
Specified Periods from 1970 to 19842

%isaﬂ 1970- 1974- 1978- 1982-
ta 1973 1977 1981 1984
November Administrations
> 18 0.0 0.0 0.3 0.3
17 1.8 1.5 0.5 0.0
16 5.3 5.5 3.0 2.0
15 5.8 9.0 11.3 7.0
14 10.3 9.0 8.1 13.0
13 9.0 7.8 9.1 8.7
12 10.5 4.5 6.3 7.4
11 11.8 7.3 5.5 11.1
10 10.8 7.8 7.8 5.7
) 7.0 8.0 8.8 8.4
8 7.3 7.8 8.3 7.4
7 6.3 8.5 9.6 5.7
6 2.8 5.3 3.0 3.0
< 5 1.8 3.3 5.5 4.3
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December Administrations
> 18 0.3 0.0 0.0 0.0
17 1.5 1.0 1.3 1.0
16 4.3 4.0 5.3 1.3
15 7.3 7.3 10.0 7.4
14 12.3 12.5 9.3 8.4
13 9.5 7.8 €.3 10.4
12 12.5 5.0 5.8 11.4
11 6.5 8.3 7.0 6.0
10 9.8 8.5 7.0 8.0
9 9.3 6.8 9.3 9.4
» 5.5 9.5 7.3 8.7
7 4.8 6.5 6.8 7.0
6 3.3 5.8 5.5 4.0
< 5 2.5 2.5 3.3 2.0
Totelb 90.4 85.2 85.2 85.0

SThs equeted delte wes not computed for one item on eech of five forms beceuse fewer
then 50X of the test takers reeched thet item. Theee forms were edministered in the following
months: Decembex 1§75, 1077, 1978, end 1984 end November 1980. For distributions with 84
items, eech frequency wes multiplied by 85/84 in computing the meen velues.

bbocoulo numbers ending with 5 in the hundredths plece were rounded up, e given totel doee
not necesserily equel the number of teet iteme.

e
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Table 16. Mean Numbers of Items by Item Difficulty (Equated
Delta) for November and December SAT-Mathematical Test Forms
Within Specified Periods from 1970 to 19843

ggﬁaﬁ 1970- 1974- 1978- 1982-
ta 1973 1977 1981 1984
Novaber Adninistrations
> 18 1.3 2.5 1.5 2.7
17 3.8 3.0 3.8 4.3
16 4.8 4.5 5.3 4.3
15 5.3 4.5 4.3 4.3
14 4.0 “.8 3.8 4.3
13 4.3 3.5 3.3 3.7
12 6.3 6.3 6.1 4.7
11 9.1 7.8 8.3 7.3
10 2.1 5.8 7.1 9.7

P 6.8 6.8 8.1 5.3
8 3.3 3.8 3.3 6.0
7 2.5 4.5 2.0 1.7
6 1.0 1.8 2.3 1.0
< 5 0.5 0.8 0.8 0.7
Total®? 60.1 60.4 60.2 60.0
Decamber Administrations
> 18 1.3 1.3 1.3 1.4
17 2.5 2.5 3.5 3.0
16 5.0 6.6 4.8 5.7
15 4.5 3.3 4.0 6.1
14 6.3 ‘.8 4.0 2.4
13 s.8 4.3 6.8 4.0
12 5.5 5.3 5.0 5.7
11 7.3 5.8 8.8 5.8
10 6.5 5.8 7.0 .8
9 8.0 8.6 6.3 6.4
@ 3.8 3.s a.s 5.1
7 1.8 2.8 2.0 3.0
6 1.3 2.0 2.0 1.3
< 5 0.8 0.5 1.3 1.4
Tote1? 60.4 £0.1 50.1 60.1

%The equeted delte was not computed for one item on eech of five forms because fower
than 5021 of the test takers reached thet item. These forms were administered in the following
months: December 1875, 1877, 1978, end 1984 and NMovember 1980. Also, one i%em wes 1ot ecored
on the Kovember 1981 form and on the December 1983 form. Therefore, the equeted drlte of thaese

.ites were not included in the distributions. For distributions with 58 items, eazh fregquency

wes multiplied by 60/59 in computing the meen values.

bB.cnu.. numbere ending with 5 in the hundredthe plece wers rounded up, e given total does
not neceeearily equal the number of test iteme.
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Tatle 17.
for November and December SAT Test Forms from 1970 to 1984

Scaled Scores Corresponding to Raw-Score Midpoints

Yaar SAT-Verbal SAT-Mathemtical
November Administrations
1870 517 544
1971 510
528
1872 493
1973 o
1873 515 524
1674 480 536
1075 486 518
486 522
1977 481
518
1978 480
1878 480 P
1980 224
461 523
1981 471
1982 471 207
1983 "o6
1583 480 498
478 518
Decamber Administrations
1870
527 548
1671 526 '
1972 519 P
1973 508 230
1974 436 o
1975 486 P
1876 480 P
1977 495 P
1978 47 by
1879 ' : P
481 533
1980 478
521
1931 474
538
1982 489
504
1083 466
1984 476 2k
514




Table 18. Scaled-Score Ranges Corresponding to Selected Raw
Scores for New SAT-Verbal Test Forms from March 1970 to
January 1985

Harch 1970 October 1974 October 1978 Jauary 1982
to

to to to
il 1974 g?rBWB Decenber 1981 S/ 1985
(20 Forms) (24 Forms) (28 Forms)

Forms)

800 8C0 800 800
760-800 740-770 750-770 720-750
720-760 710-730 700-730 €70~-710
660-720 €70~700 660-690 630-670
650-690 640-660 610-650 600640
620-650 600-620 580-620 570-600
580-610 570-580 540-580 540-570
540~580 530~550 510-550 510-540
510-550 200-520 480-510 470~500
480~-510 460-450 440-470 440-470
440-470 430-450 410-440 410-440
410-440 390~410 380-410 380-419
370-400 350-370 350-370 340-380
340-370 320-340 310-340 310-340
310~340 280-310 280-310 270-310
270~-310 250-279 240-270 240-270

5/'°S 230-270 210-240 210~240 200-240

0/ 0 200~-240 200 200~210 200

®Tha raw scoras on the left are for the 90-item forms sdministared from March 1970 to April
1974; those on the right are for the 85-item forms sdministered from October 1974 to January
198 .
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Table 19. Scaled-Score Ranges Corresponding to Selected Raw
Scores for New SAT-Mathematical Test Forms® from March 1970
to January 1985

HMarch 1970 Novenber 1974 October 1978 January 1982
to to to to
i1 1974 ggy 1978 Decamber 1981 J. 1985
Raw Score Forms) (18 Forms) (21 Forms) (26 Forms)
60 200 800 800 200
55 750-800 740-770 740-760 720-750
50 700-750 680-720 680-710 670-710
45 660-700 640-670 6A0-670 630-670
40 610-650 © 600-830 600-630 $80-620
35 570-600 560-580 560-580 540-570
30 520~560 520-540 $10-540 490-530
2s 460-510 470-4890 470-490 440-400
20 440~480 430-450 430-450 400-450
1s 300-410 390-410 380-410 380-400
10 340-370 350-370 340-2360 320-360
s 300-330 300-330 280-320 " 280-310
0 250-290 260-290 250-280 240-280

®Forms with unscorad .itams ara not included.
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Table 20. Mean Adjusted Proportions Correct and Observed
Delta Stastistics for November and December SAT Test Forms
from 1970 to 1984

SAT-Verbal SAT-Mathemtical
Mean Adj. Meaan SD Mean Adj.  Mean D
Prop. . Obs. Prop. Cbs. Obs.
Year Correct® Delta Delta Carrect? Delta Delta
November Administratians
1970 .40 12.9 2.8 41 12.0 2.7
1971 41 12.8 2.7 .42 12.7 2.8
1972 .43 12.7 2.9 .42 12.8 2.8
1873 .40 12.8 2.8 .43 12.6 2.5
1974 Y 12.6 3.1 .40 12.8 2.8
1875 42 12.7 3.0 .42 12.7 2.7
1976 42 12.7 3.0 A1 12.8 2.6
1§77 .43 12.7 3.0 .42 12.8 2.7
1978 .42 12.3 2.9 .40 12.9 3.0
1979 A2 12.7 3.1 42 12.7 2.6
1980 .44 12.5 3.0 .41 12.8 2.8
1981 .43 12.7 3.0 .43 12.6 2.7
1982 Y 12.6 2.8 .43 12.5 2.8
1983 .43 12.7 2.8 Y 12.4 2.8
1984 Y 12.5 2.9 Y 12.5 2.9
Decenber Administrations
1870 .38 13.2 2.6 .39 13.2 2.8
1871 .37 13.3 2.7 .40 33.0 2.9
1972 .36 13.3 2.7 .37 13.3 2.8
1073 .38 13.1 2.8 .36 13.4 2.7
1974 .38 13.2 3.0 .36 13.3 2.7
1875 .37 13.2 2.9 .36 13. 2.6
1976 .38 13.2 2.9 .36 3.2 2.5
1977 .36 13.4 2.9 .34 13.4 2.5
1978 .36 13.4 3.0 .34 13.4 2.6
1979 .36 13.5 2.9 .33 12.8 2.6
1980 .38 13.2 2.8 .38 13.1 2.6
1981 .38 13.2 2.9 .34 13.4 2.5
1982 .37 13.2 2.7 .38 13.1 2.6
1983 .38 13.2 2.8 .40 12.9 2.5
1984 .39 13.1 2.6 .40 i2.9 2.8

SRaw-score nean divided by the number of test items
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Table 21.

SAT-Verbal Test Forms from 1970 to 1984

Percentages of Test Takers Completing
75% and 100% of Sections for November and December

Verbal 1 Verbal 2
(50/45 Items?) 440 Items)
Yaar 758 1008 758 100%
Novarber Administrations
1870 89.5 77.8 $9.7 71.6
1971 $0.4 75.7 $9.5 71.5
1972 $9.6 76.4 $9.6 77.1
1973 $8.8 72.3 89.5 €7.5
1974 $9.6 8s8.0 85.6 70.9
1975 89.1 88.1 $9.2 59.3
1976 94.5 76.0 89.8 82.6
1977 $9.1 65.3 $5.7 68.9
1978 $8.8 74.3 $9.6 74.1
1879 88.1 48.5 99.8 76.9
1980 85.2 4h. 4 8.2 79.0
1981 $7.7 55.0 $9.1 64.8
1982 85.7 s1.1 $9.9 74.6
1983 87.4 47.6 $9.7 78.7
1984 87.0 65.3 $9.8 65.5
Decanber Administrations
1870 98.4 58.8 $9.5 71.9
1971 $8.2 82.7 $9.8 68.8
1972 $8.6 68.3 $9.0 62.0
1973 99.3 69.7 99.7 76.1
1874 $9.2 72.5 87.4 85.5
1975 88.1 49.8 88.4 ©2.8
1976 98.2 78.5 98.9 $9.9
1877 $6.8 87.% $8.7 68.8
1978 $6.3 51.5 88.9 63.3
1979 84.5 65.0 $9.7 70.7
1980 98.2 s8.1 88.7 57.6
1981 85.6 47.2 o.7 70.0
1982 95.5 61.8 99.1 64.2
1983 £5.3 42.4 $9.3 73.8
1984 $8.6 64.3 88.2 67.3

SFrom 1670 to 1873, 45 minutes were ellowod for completion of this section.
This time limit wes reduced to 30 wminutes for all forms administered from October
1974 un.
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Table 22. Percentages of Test Takers Completing
75% and 100% of Sections for November and December
SAT-Mathematical Test Yorms from 1970 to 1984

Mathamtical 1 Mmhmn%ggz
(25 Items) 35 It

)
Year 75% 100% 758 1008

Noverd - .

1870 85.2 43.2 89.4 94,1
1871 86.7 38.3 9.1 77.5
1972 87.4 ' 60.5 86.5 82.5
1873 97.0 53.3 €8.5 85.5
1974 9.1 63.1 82.0 66.5
1875 88.1 81.3 98.7 72.0
1876 86.6 68.2 890.5 83.1
1977 $0.2 76.6 88.5 54.5
1978 89.8 77.0 87.5 54.9
1879 88.9 68.1 98.3 54,2
1980 88.9 84.6 8.5 46.2
1981 88.1 65.4 20.4 72.9
1882 89.4 62.1 98.7 58.0
1983 8.3 66,4 86.7 64.8
1884 89.5 61.4 80.6 72.8
Decenber Administrations
1870 5.0 68.9 08.3 85.2
1971 85.7 86.0 88.4 86.3
1872 87.1 68.8 86.1 64.3
1073 5.8 69.5 ’ 86.6 77.1
1874 87.8 68.7 84.7 75.8
1875 87.6 56.7 97.1 45.0
1876 88.3 78.8 88.6 54.2
1977 88.2 71.3 88.7 48.3
1978 87.9 55.0 80.1 38.5
1876 88.6 81.1 g8.8 © 53.2
1880 88.6 77.8 88.2 51.0
1981 85.5 64.8 88.5 52.4
1982 88.3 64.0 89.0 61.4
1983 87.4 67.8 89.6 56,4
1984 88.6 86.6 88.6 49.1
- ®From 1870 to 1973, 45 minutes wers ellowed for completion of this section.
This time limit wes reduced to 30 minutes for all forms edministered from October
1874 on.
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Table 23. Means and Standard Deviations of the Numbers of Itenms
Not Reached and Ratios of Variances for Sections of November and
December SAT-Verbal Test Forms from 1970 to 1984

Verbal 1 Verbal 2
(50/45 Itams®) (40-Items)
Ratio of, Ratio of,
Year Maan S Variances? Mean 8D Variances?
Novenber Administrations
1870 1.05 2.58 .07 .82 1.75 .05
1971 1.09 2.47 .07 1.18 2.24 .07
1972 .01 2.25 .06 .88 2.60 .06
1973 1.38 2.85 .08 1.30 2.35 .08
1874 - .53 2.24 .08 1.57 3.50 .21
1875 .56 2.25 .07 1.86 2.83 .13
1976 1.75 4.02 .20 .80 2.09 .07
1977 .85 2.01 .08 1.34 2.45 .10
1978 .95 2.29 .07 1.05 2.15 .08
1978 1.72 2.82 .12 .87 1.94 .07
1980 2.14 3.75 .18 .78 1.93 .06
1981 1.48 2.96 .10 1.27 2.40 .12
1982 2.13 3.78 .18 .95 1.98 .06
1983 1.88 3.15 .12 .72 1.78 .05
1084 1.74 3.as .16 1.37 2.27 .07
Decamber Administrations
1870 2.10 3.36 .13 1.02 2.17 .07
1971 2.51 3.78 .18 1.11 2.11 .07
1972 1.61 3.19 .14 1.72 2.74 .11
1973 1.65 3.17 .11 .01 2.02 .08
1874 1.20 2.67 .11 1.04 2.71 .12
1975 1.36 2.79 .20 1.84 3.13 .14
1976 1.08 2.83 .12 1.60 2.67 .12
1977 1.67 3.37 .17 1.35 2.52 .10
1978 2.27 3.68 .21 - 1.53 2.70 .12
1979 2.26 4.15 .24 1.17 2.28 .10
1980 1.80 2.90 .13 1.83 2.80 .12
1981 2.16 3.s2 .20 1.14 2.16 .08
1082 2.05 3.79 .18 1.14 2.25 .10
1983 2.53 3.84 .18 1.08 2.33 .08
1084 1.33 2.54 .08 1.71 3.02 .13

*From 1970 to 1873, 45 minutes were allowed for completion of this section. This
time limit wes reduced to 30 minutes for all forms administered from October 1974 on.

brho varience of not reeched items in the section divided by the variance of the totel
score on the section.
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- Table 24. Means and Standard Deviations of the Numbers of Items
Not Reached and Ratios of Variances for Sections of November and
December SAT-Mathematical Test Forms from 1970 to 1984

Mathamtical 1 Mathematical 2 :
(25 Items) (35 Itans?) }
Ratio aof Ratio of
Year Mean D VariancesP Mean I Variances?
k3
s Novanber Administratians
1970 1.70 2.34 .18 24 1.41 .04
. 1971 1.97 2.34 .19 .64 1.76 .05
-7 1972 .86 1.81 .10 .28 1.39 .03
_ 19873 1.06 1.87 .10 .45 1.86 .08
- 1974 .65 1.24 .05 1,96 3.93 .28
1975 .57 1.55 .07 1.20 2.48 .08
A 1976 1.06 2.00 .11 .80 1.73 .04
1877 .48 1.18 .04 1.66 2.67 .12
. 1978 .46 1.15 .04 2.09 3.00 .19
- 1979 .69 1,53 .08 1.86 2.71 .12
o 1980 .49 1.41 .06 1.57 2.40 .10
. 1981 .61 1.28 .05 .93 1.99 .06
) 1982 .72 1.29 .05 1.12 2.06 .07
- 1983 .80 1.48 .07 1.03 1,88 .06
1984 .69 1.28 .05 .71 1.55 .04
, Dacenber Administrations
N 1870 1.25 2,38 .21 .58 2.16 .08"
: 1971 1.24 2,31 .17 .55 2.20 .10
} 1972 1.07 2.15 .15 1,02 3.06 .17
_ 1973 1.24 2.43 .19 1.00 2.60 .14
1974 .91 1.75 .10 1.31 3.31 .18
1975 1.33 2,07 .12 2.37 3.27 .17
' 1976 .64 1,80 .06 1.45 2.37 .08
_ 1977 .62 1.47 .06 1.23 2.19 .08
) K . 1978 .96 1.73 .09 1.62 2.14 .08
1979 .84 1.71 .10 1.46 2.30 .08
3 1980 .59 1.489 .06 1.52 2.19 .08
g 1981 1,28 2,32 .14 1.58 2.39 .10
h§-1.} .85 1.69 .09 1.02 2.09 .06
1983 1.04 1,96 .12 1.08 1.78 .05
1984 hé 1.45 .06 1.81 2.48 .09
- A
. “From 1970 to 1973, 45 minutes were allowed for completion of this section. This tims
- limit was reduced to 30 minutes for all forms administered from October 1974 on.
* "'rh- variance of not-reached items in the section divided by the variance of the total
scors on the section.
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Table 25.

Measurement for November and December SAT Test Forms from
1970 to 1984

Reliability Coefficients aud Standard Errors of

SAT-Verbal SAT-Mathematical
Standard Stardard
Re]. Error of . Rel., Error of
Year Reliability  (SD=100)8 Measuremmt Relisbility — (SD=100)2 Meastrement
Novanber Administrations
1970 .918 .906 30.7 .902 .885 33.9
1871 .918 .901 31.0 .907 .882 34.4
1972 .921 911 20.8 .813 .888 33.5
1973 .922 .909 30.1 .913 .892 32.8
1974 .909 . 806 32.2 .906 .882 34.3
1975 .917 .906 30.6 .925 .892 32.3
1976 .924 .810 30.0 .922 894 32.6
1977 .909 .901 31.5 .912 .890 33.2
1978 .913 .907 30.5 .898 .875 35.4
1979 .908 .902 31.3 .912 .886 33.7
1980 .921 .912 29.7 .e11 .882 34.3
1981 . 920 .807 30.5 .914 .861 33.0
1982 .926 .814 29.3 811 .881 3.5
1983 .926 .902 31.3 .913 .883 34.2
1084 .922 .900 31.7 .912 .878 34.9
Decarber Administrations
1970 .915 .895 32.4 .905 .875 35.3
1971 .915 .901 31.4 .903 .884 34.1
1972 .e10 .901 31.5 .908 .886 33.7
1973 .908 .887 33.6 .910 .886 33.8
1974 .909 .808 32.0 .903 .876 35.2
1975 .920 .903 3r.2 .916 .892 32.9
1976 .910 .80¢ 31.8 .922 .905 30.8
1977 .914 .901 31.5 .916 .890 33.2
1978 .912 .905 30.9 .904 .883 34.2
1979 .907 .897 22.1 .908 .882 34.3
1980 .910 .906 30.7 .909 .883 34.2
1881 .916 911 29.8 .910 .880 34.6
1982 .911 .908 30.4 914 .893 32.7
1983 .921 .905 30.8 .915 .888 33.4
1984 .916 .200 31.7 . 925 .890 33.1

®Reliabilities were estimated for a hypothetical reference group with a scaled-score

standard deviation of 100.
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Table 26. Test-Retest Correlations

1970 to 19848.b,c

Jor the SAT from

’ Harch/Aprjl- - June/July- March/. 51- - June/July-
Yaar Akn%nggial hk:ﬁgger Akné;bég e Ik:ﬁgier Deceubéz
SAT-Verbal
1870 .90 .89 .87 .90 .89 .88
1871 .89 .87 .89 .88
1872 .89 .88 .89 .88
1973 .88 .88 .87 .88
1974 .88 .88 .87 .88
1975 .88 .87 .87 .87
1976 .88 .88 .87 .88
1977 .88 .88 .88 .88 .88 .88
1978 .88 .88 .87 .87 .88 .88
1979 .89 .88 .87 .87 .88 .86
1980 .39 .88 .88 .87 .87 .87
1981 .88 .88 .88 .88 .87 .88
1982 .89 .88 .88 .89 .88 .88
1983 .89 .88 .88 .89 .89 .88
1084 .89 .89 .89 .88 .89 88
SAT-Mathematical
1870 .88 .86 .86 .88 .87 .87
1971 .88 .86 .88 .87
1672 .88 .87 .89 .88
1973 .88 .87 .88 .89
1974 .87 .87 .87 .88
1975 .89 .87 .88 .88
1076 .89 .88 .90 .90
1977 .88 .89 .88 .88 .89 .88
1878 .88 .88 .88 .88 .88 .88
1679 .88 .88 .88 .88 .88 .88
1980 .88 .87 .86 .87 .87 .87
1981 .87 .38 .88 .87 .88 .88
1982 .88 .87 .88 .8% .88 .88
1983 .88 .88 &9 .88 .89 .88
1084 .88 .87 .87 .89 .88 .88

®Aieptation of Table 3.9 in Donlon (1984)

bThono correletione are based on students who took the SAT in the apring of their
Junior year in secondery echool and repeated the test in the fall of their senior year.

SThe Junlor=year to eenior-year testing patterns with the largeet numbers of

repeatere were the following:

Sanple Size
: Senior-Year Junior-Yeer Range
leazr(s) Administzation Administration —{in 000°'s)
1970 Movember May 126 - 126
1871-77 November Merch/April 77 - 165
1978-84 November Mey 81 - 117
1970 December May 66 - 65
1971-76 December March/April 383 - 56
1077-84 December May 21 - 29

ant- are from the March administration in 1970, the April administrations from

1071 to 1876, and the March administrations from 1977 to 1984.
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Table 27. Correlations Among SAT-V, SAT-¥, and TSWE, Including
Correlations Corrected for Attenuation, for November and
December SAT Test Forms from 1970 to 1584

SAT-V and SAT-M SAT-V and TSWVE SAT-M ad TSWE :
Original Corrected Original Corrected Original Corrected 1
Year Carrelation Correlation Correlation Carrelation Carrelarion Correlatim A
Novenber Administrations
1970 .88 .75
1971 .68 .75 ' :
1972 .71 .77 ¢
1973 .67 .73
1974 .67 .74 .75 .83 .59 .66
1975 .28 .74 .77 .85 .62 .68
1976 .67 .73 .78 .88 .63 .70 :
1877 .67 .73 .76 .85 .62 .68 d
1978 .67 .74 .77 .85 .61 .69
1979 .84 .70 .79 .88 .62 .68
1680 .70 .77 .78 .86 .63 .70
1981 .87 .72 .80 .88 .64 .71
1982 .86 .72 .78 .86 .64 .70
1983 .86 .72 .77 .85 .61 .68
1084 .86 .72 .78 .84 .65 .71
Decaber Administrations b
1970 .88 .75
1971 .86 .72
1972 .69 .75
1873 .89 .76
1974 .62 .69 .78 .87 .59 .86
1975 .68 .74 .78 .86 .62 .88
1976 .85 .70 .78 .87 .63 .70
1977 .87 .73 .79 .88 .65 .72
1978 .84 .71 .81 .80 .62 .70
1979 .88 .75 .80 .89 .63 .70
1980 .87 .74 .79 .88 .82 .69
1981 .83 .69 .78 .86 .55 .61
1082 .88 .74 .78 .88 .65 .72
1983 .66 .72 .79 .88 .62 .69
1984 .84 .70 .77 .87 .80 .67




Table 2B. Correlaticns of Verbal Sections and of Mathematical
Sections, Including Correlations Corrected for Attenuation, for
Novembar and Daecember SAT Test Forms from 1970 to 1984

-V 1 -
Original Corrected Original Corrected
Year Correlation Correlation Correlation Correlation

November Administrations

1.00 .80 .98

.98 .81 .98
.99 .82 .98
.98 .84 1.00
.98 .82 .99
.97 .84 .98
.98 .85 1.00
.98 .83 .99
99 .81 99
1.00 .83 98
97 .83 99
99 .82 98
93 .83 1.00
98 .83 99
97 84 1.00

Decembér Administrations

.98 .81 .99
.98 .81 .98
.97 .83 .99
.97 .81 .97
97 .82 1.00
98 .83 98
1.00 .85 89
99 .85 1.00
99 .82 1.00
97 .81 98
97 .83 93
97 .83 99
99 .83 98
98 .83 98
99 86 1.00
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Table 29.
Subscores,
for Novenbe

Correlations Between SAT Reading and Vocabulary

Including Correlations Corrected for Attenuation,

r and December SAT Test Forms from 1974 to 1984

Original Corrected
Yaar i lation
Novent \iming .
1974 .78 .93
1975 .80 .94
1976 .80 .92
1977 .80 .95
1978 .81 .96
1979 .79 .94
1980 .81 .95
1981 .81 .94
1982 .80 .92
1983 .81 .94
1984 .80 .93
D ber Admini ,
1974 .78 .93
1975 .81 .95
1976 .78 .93
1977 .81 .95
1978 .80 .95
1979 .78 .94
1980 .78 .94
1981 .80 .94
1982 .80 .95
1983 .80 .94
1984 .80 .94
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Table 31. Summary of Changes in SAT Statistical
Specifications from March 1970 to January 1985

Beginning Date Change

October 1874 SAT-V statistical specifications changed:

o Mean item difficulty (delta) reduced from
11.7 to 11.4

o Standard deviation of item difficulties
(deltas) increased from 2.9 to 3.3

o Number jof difficult (delta = 15 and
above) items increased from 14 (out of ‘|
80) to 16 (out of B5); number of easy &
(delta = 8 and below) items increased
from 18 (out of 90) to 25 (out of 85)

o Mean biserial item-total correlation
increased from .42 to .43 (in terms of
pretest statistics) )

SAT-M statistical specificat.ions changed:
o Mean item difficulty (delta) reduced from
12.5 to 12.2 -
o Standard deviation of item difficulties .
(deltas) increased from 3.1 to 3.2
o Number of difficult (delta = 15 and
above) items remained at 15; number of
easy (delta = B and below) items
increased from 7 to 9
0 Mean blserlal item-total correlation
remained at .47 (in terms of pretest
statistics)

January 1982 Number of difficult SAT-V items reduced and
statistical specifications changed:
o Standard deviation of item dif’ ‘culties
(deltas) reduced from 3.3 to3.0
o Number of difficult (delta = 15 and
above) items reduced from 16 to 8;
number of moderately difficult (delta =

13-14) items increased from 16 to 24

O




Table 32. Reliability and Validity as a Function of

Reduced Test Length

New Validity Corresponding to

Original New _Original] Vaglidity of:
Reliability Reliability .30 .33 .36 .39 .42
Test Shortened by 1/18th
.94 .94 .30 .33 .36 .39 42
.92 .92 .30 .33 .36 .39 .42
.90 .89 .30 .33 .36 .39 .42
.88 .87 .30 .33 .36 .39 .42
.86 .85 .30 .33 .35 .39 .42
.84 .83 .30 .33 .36 .39 .42
Test Shortened by 1/5th
.94 .93 .30 .33 .36 .39 .42
.92 .90 .30 .33 .36 .39 .42
.90 .88 * .30 .33 .36 .39 .41
.88 .85 .30 .33 .35 .38 .41
.86 .83 .29 .32 .35 .38 .41
.84 .81 .29 .32 .35 .38 .41
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Table 33. Equating Methods® Used for November and December
SAT-Verbal and SAT-Mathematical Equatings from 1970 to 1984

SAT-Verbal SAT-Mathemtical
First Secand First Second
Yaar Equating Equating - Equating Equating
Novamber Administrations
1870 Tucker Tucker Tucker Tucker
1871 Tucker Tucker Tucker Tucker
1972 Tucker Tucker Tucker Tucker
1973 Tucker Tucker Tucker Tuckexr
1974 Tucker Tucker Tucker Tucker
1975 Tuckes Tucker Tucker Tucker
1978 Tucker Tucker Tuckes Tucker
1977 Tucker Tucker Tucker Tucker
1978 Tucker Tucker Tucker Tucker
. 1979 Tucker Levine Tucker Tucker
1880 Tucker Tucker Tucker Tucker
1981 Tucker Tucker Tucker Tucker
1882 IRT IRT IRT IRT
1983 IRT IRT IRT IRT
1984 IRT IRT IRT/Tucker? Tucker/Tucker?
Decamber Administrations
1970 Tucker Tucker Tucker Tucker
1871 Tucker Tucker Tucksr Tucker
1972 Levine Tucker Tucker Tucker
1873 Tucker Levine Tuckex Levine
1974 Tuckesx Tucker Tucker Tucker
1975 Levine Levine Levine Tucker
197¢€ Tucker Tucker Tucker Tucker
1977 Tucker Levine Tucker Levine
i978 Levine Tucker Levine Tucker
19789 Tucker Tucker Tucker Tucker
1980 Tucker Tucker Tucker Tucker
1981 Tucker Levine Tucker Levine
1982 IRT IRT IRT IRT
1983 IRT Levine IRT IRT
1984 IRT/IRTP Tucker/Tucker? IRT/IRT? Tucker/Tucker?

®“IRT" refers to item response theory.

brhin equeting went beck to the two perent forms for the old form rether then to the old form
iteelf. One of the perent forms for the old form used in this equeting wes ths eame as one
of the perent forms used in the other equeting. Therefore, in evereging the two equeting
lines, the equating to the common perent form wes weighted helf es much es the equeting to
the distinct perent form.
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Table 36. Comparisons of Operational and Equipercentile Xquating lLines at the

Midpointa of the Raw-Score Ranges for NHovember and December SAT Test Forms from
1970 to 1984 ’

SAT=Yerbal SAT-Mathematical
Dates of Operational Oper. Line Dates of Operational Oper. Line
old Form Conversion Minus old Form Convarsion Minus
Administrations at Midpoint Equi. Line Administrations at Midpoint Equi. Line

November Administrations

1-2/67; . . 1-2/67: 11/69
1-2/66; 5 3-4/67; 11/69
3-4/68; 3-4/68; 11/70

12/6€8; 4 12/68; 4-5/71

11/70; 0 11/70; 3-4/72
4-5/71; 4-5/71; 1-2/74
3-4/173; 3-4/73; 11/715
3-4/73; 1 3-4/73: 1-2/76

11/75; 3 11/75: 3-4/77

12/76; 12/76; 11/78
1-2/78; 1-2/78: 11/79
3-4/79: ; 3-4/79: 11/80
1-2/80; 1-2/80; 11/81
3-4/81; : 3-4/81; 11/82
3-4/82; 3-4/82; 11/83

o 6 6 6 6 & ¢ 8 2 2 8 a2 s s 8
MNVDWRITEANAARANDON WD

4
4
1
2
6
3
2
2
2
3
2
1

Decenber Administrations

1970 3-4/67; 12/69 - .4 3-4/67: 12/69
1971  4-5/68; 12/70 : .5 12/67: 3-4/70
1972 12/67: 3-4/70 .5 4-5/68; 12/70
1973 11/68; 4-5/71 =3.1 11/768; 4-5/71
1974 12/70; 1-2/73 3.4 12/70; 1-2/73
1975  3-4/72; 11/74 .9 3-4/72; 11/74
1976 12/73; 12/75 3.4 12/73; 12/15
1977 12/73; 3-4/76 - .6 12/73; 3-4/76
1978 12/75; 4-5/11 -1.8 12/75: 4-5/77
1979  1-2/77; 12778 5.3 1-2/77; 127718
1980 4-5/78: 12/79 6.3 4-5/78; 12/79
1981  4-5/79; 12/80 .8 4-5/719; 12/80
1¢82 3-4/80; 12/81 469.2 -3.3 3-4/80; 12/61
1983 4-5/8Bl1; 12/82 466.1 .1 4-5/81s 12/82
1984 4-5/82; 12/83 475.5 -2.0 4-5/82; 12/83 513.6

I
VHWTOWADWAOHNALIWOO

A BPRANSUOON W

Hote: Linear equating was used operationally from 1970 to 1984, and curvilinear equating,
sometimes in combination with linear equating, from 1982 to 1984.
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" Table 37. Comparisons of Opaerational and
Equipercentile Equating Lines at Midpoints of the
Raw-Score Ranges Batween and Within Paeriods

Type of SAT-Verbal —LAT-Mathematical
Period Comparison Mean Range Mean Range

November Administrations

1970-73 Within 3.13 .5 - 6.0 z2.75 5 - 4.4
1978-81 Within 1.78 .0 - 4.8 1.91 2 - 2.7
1984 Within 5.71 5.7 - 5.7 1.15 1.2 - 1.2
Within 2.81 .0 - 6.0 2.20 2 =~ 4.4
1976-77 Mixed 2.25 1.5 - 3.0 2.10 .6 - 3.6
1983 Mixed 3.46 3.5 - 3.5 2.24 2.2 - 2.2
Mixed 2.65 1.5 - 3.5 2.15 .6 - 3.6
1974-75 Between .71 .0 - 1.4 4.50 2.8 - 6.2
1982 Between .49 .5 - .5 3.83 3.8 - 3.8
Between .63 .0 - 1.4 4.28 2.8 - 6.2
1970-84 All 2.34 .0 - 6.0 2.60 2 - 6.2
December Administrations
1970-73 Within 1.13 .4 - 3.1 1.68 .3 - 3.0
1978-81 Within 3.54 .8 - 6.3 2.39 .7 - 6.6
1984 Within 1.97 2.0 - 2.0 1.91 1.9 - 1.9
Within 2.29 .4 - 6.3 2.02 .3 - 6.6
1975-77 Mixed 1.63 .6 - 3.4 5.10 2.8 - 7.3
1983 Mixed .09 B T | 5.49 5.5 - 5.5
Mixed 1.25 .1 - 3.4 5.20 2.8 - 7.3
1974 Between 3.40 3.4 - 3.4 2.20 2.2 - 2.2
1982 Between 3.32 3.3 - 3.3 4.33 4.3 - 4.3
Between 3.36 3.3 - 3.4 3.27 2.2 - 4.3
1970-84 All 2.16 .1 - 6.3 3.03 .3 - 7.3
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Ko. of Items:

Jenuery 1961-
September 1§74

October 1874-
Octobar 1875

November 1875~
September 1978

October 1978-
December 1985

Figure 1.

Verbel 1
(45 mins.)

10 RC
(2 pass.)

15 RC
(3 pass.)

Verbel 2
(30 mins.)

10 sC

10 ANA

10 RC
(2 pass.)

Verbel 1
(30 mins.)

10 RC
(2 pess.)

Verbel 2
(30 mins.)

15 RC
(3 pess.)

10 ANA

Verbel 1
(30 mins.)

10 RC
(2 pees.)

Verbel 2
(30 mins,)

10 ARA

15 RC
(3 pess.)

Verbel 1
(30 mins.)

10 RC
(2 pess.)

Verbel 2
(30 mins.)

10 AKA

15 RC
(4 pess,)

Item-0Order S

of the SAT-Verbal Test

ERI

PAFullToxt Provided by ERIC

= Reeding Comprehension
= Sentence Completion

= Antonym
= Anelogy

pecifications for Sections




No. of Items: 0 5 10 15 20 25 30 3s

Mathematical 1 25 RM
(30 mins.)
January 1861-
September 1874
Mathematical 2 17 RM 18 DS
(45 winse.)
Mathematical 1 25 RM
(30 mins.)
Octobsr 197a-
October 1875
Mathematical 2 15 RM 20 QC
(30 mine.)
Mathematical 1 25 RM
(30 mins.) "
November 1975- ,
Present ]
Mathematical 2 7 RM 20 QC 8 RM
(30 mins.)

Key:

RM = Reguler Msth
DS = Data Sufficiency
QC = Quantitative Comparison

Figure 2. Item-Order Specifications for Sections of
the SAT-Mathematical Test

B ) ) ()r7
~ <




126

] :
1244
. i 1224
8 120 5 ;
& p 3 :
11.8 4 2 "
% 1164 §
& 114 4 S N
§ 11.2 4 g i
= 11.0- =
q—0— Dec Actual — Specified
10.6 vy v— r— 10.6 + ——r——
1976 1974 1978 1982 1970 1974 1978 1982
Year Year
{a) Actual and Specified Means (b) Actual and Specified Means
of Equated Deltas for SAT-V of Equated Deltas for SAT-M
36 8
3.5+ 3.5+ >
344 3.4
§ aad E 33 !
3 3
g 324 8 324
g 3.1+ Ry 4 E 3.1+
E 30- T 304
.g 2.9+ ] g 294
% 284 D 2.8<
274 —=0== Nov. Actual 274 =0 Nov. Actual
" | =%— Dec. Actual = Specified " | =-e— Dec Actual ——— Specified
26 v .1 v 1T vy vrr 2.6 MR AENn Sun Shun T vr
1970 1974 1978 1982 1970 1974 1978 1982
Year Year
() Actual and Specified (d) Actual and Specified
Standard Deviations of Standard Deviations of "
Equated Deltas for SAT-V Equated Deltas for SAT-M
550
540
530 3
5201
£ s10- £
c% 500 ~ S :
2 490+ ke
470 i;
460 460 g
= Nov. —=®— Dec. l =0 Nov. —8— Derc.
450 M ' T ' Jryryrrr 450 M. MR vy
1970 1974 1978 1982 1870 1874 1978 19: 2
Year Year :
(¢) SAT-V Scaled Scores Corresponding (f) SAT-M Scaled Scores Corresponding
to Raw Score Midpotnts to Raw Score Midpotnts

Figure 3. Trends in Test Difficulty for November and December SAT Test
Forms Administered from 1970 to 1984 :
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Mean Biserial Correlation

040 T+—v—r—V——T—"—"""T T
1970 1974 1978 1982
Year

(a) Actua! und Speclfied Means of
Biserial Correlations for SAT-V

0.60
0.58 4
0.56 =
0.54 =
0.52
0.50
0.48 -
0.46 4
0.44

0.42
0=~ Dec. Actual
0.40 -

+
1870 1974

Mean Biserial Correlation

0= Nowv. Actual

Specified
‘
1982

- v

L ]
1978
Year

(b) Actual and Specified Means of
Biserial Correlations for SAT-M

Firure 4. Trends in Actual and Specified Biserial Correlations for November
and December SAT Test Forms from 1970 to 1984




138 13.8
13.6 13.6
8 134 8 13.4
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=0~ Nov. —— Dec. L""ﬂ—' Nov. —8— Dec.
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Year Year

(a) Mean SAT-V Observed Deiltas

(b) Mean SAT-M Observed Deltas
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Year Year

(c) SAT-V Raw-Score Means

SAT-M Raw-S M
Divided by Number of Items (d) core Means

Divided by Number of Items

Figure 5. Trends in Relative Test Difficulty for November and December SAT
Test Forms Administered from 1970 to 1984
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(b) Percentages of Test Takers Completiny

75% of the December Sections
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(f) Mean Numbers of Not-Reached
Items for December

Figure 6. Trends in Speededness Indices for November and December SAT-Verbal

Test Forms Administered From 1970 to 1984
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Jan/Feb Mar/Apr Apc/May Jun Oct Nov Dec
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1871 ! 2 3 N 5])
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1973 ! 2
1074 1 2 3 4
S
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1976 (K 2 s D
1077 ) 2 s 23))
1976 i 2 3 4 )
1979 3 2 ) 4 5 ) 7
1980 1 3 4 [ 7
1961 1 2 s 4 ) .
1962 1 s ] . 7 [) o

3
1983 1 3 (g ‘; 7 ] []
1984 1 3 8 L L ] 1
1985 1

Figure 12. Genealogical Chart for SAT-Verbal (This
figure does not include new or revised forms that lie outside
the braiding plan.)
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SAT DIRECTIONS AND SAMPLE QUESTIONS

SAT-VERBAL

Antonyms, Analogies, Sentence Completions, Reading Comprehension

40 Questions

Time—30 minutes  For each question in this section, choose the best answer and fill in
SECTION 1 the corresponding oval on the answer sheet.

Antonyms

Analogies

Each question below consists of a word in capital
letters, followed by five lettered words or phrases.
Choose the word or phrase that is most nearly
opposite in meaning to the word in capital letters.
Since some of the questions require you to distin-
guish fine shades of meaning, consider all the choices
before deciding which is best.

Example:
GOOD: (A) sour (B) bad (C) red
(D) hot  (E) ugly

OCeDOD D

Each question below consists of a related pair of
words or phrases, followed by five lettered pairs of
words or phrases. Select the lettered pair that best
expresses a relationship similar to that expressed in
the original pair.

Example:
YAWN : BOREDOM :: (A) dream : sleep
(B) anger : madness (C) smile : amusement
(D) face : expression (E) impatience : rebellion
COoeDD

Sample Questions

1. SURPLUS: (A) shortage (B) criticism
(C) heated argument (D) sudden victory
(E) thorough review

2. TEMPESTUOUS : (A) responsible
(B) predictable (C) tranquil
(D) prodigious (E) tentative

Correct Answers: 1. A
2. C

Sample Questions

3. APPAREL : SHIRT :: (A) sheep : wool
(B) foot:shoe (C) light:camera
(D) belt: buckle (E) jewelry : ring

4. BUNGLER:SKILL: (A) fool : amusement

(B) critic: error  (C) daredevil : caution
(D) braggart : confidence (E) genius : intelligence

Correct Answers: 3. E
4, C
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o

Sentence Comipletions

Each sentence below has one or two blanks. each
blank indicating that something has been omitted.
Beneath the sentence are five lettered words or sets of
words. Choose the word or set of words that. when
inserted in the sentence, best fits the meaning of the
sentence &s a whole.

Example:

Although its publicity has been -—-, the film itself is
intelligent, well-acted, handsomely produced. and
altogether -—.

(A) tasteless. .respectable (B) extensive. .moderate
(C) sophisticated. .amateur (D) risqué. .crude

(E) perfect. .spectacular *®oT D

Sample Questions

5. Either the sunsets at Nome are ----, or the
one | saw was a poor example.

(A) gorgeous (B) overrated (C) unobserved
(D) exemplary (E) unappreciated

6. Specialization has been emphasized to such a degree
that some students ---- nothing that is --— to their
primary area of interest.

(A) ignore. .contradictory
(B) incorporate. .necessary
(C) recognize. .fundamental
(D) accept. .relevant

(E) value. .extraneous

Correct Answers: 5. B
6. E

Reading Comprehension

the basis of what is stated or implied in that passage.

Each passage below is followed by qucsuons based on its content. Answer the qucsuons following each passage on

From the beginning, this trip to the high plateaus
in Utah has had the feel of & last visit. We are getting
beyond the age when we can unroll our sleeping bags
under any pine or in any wash, and the gasoline situa-
tion throws the future of automobile touring into doubt.
T would hate to have missed the extravagant personal
liberty that wheels and cheap gasoline gave us, but I wiii
nol mourn its passing. it was part of our time of waste-
fulness and excess. Increasingly, we will have to earn our
admission to this spectacular country. We will have to
come by bus, as foreign: tourists do, and at the end of
the bus line use our legs. And if that reduces the number
of people who benefit every year, the benefit will be
qualitatively greater, for what most recommends the
plateaus and their intervening deserts is not people. but
space, emptiness, silence, awe.

I could make a suggestion to the road builders.
too. The experience of driving the Aquarius Plateau
on pavement is nothing like so satisfying as the old
experience of driving it on rocky, rutted, chuckholed.
ten-mile-an-hour dirt. The road will be a lesser thing
when it is paved all the way, and so will the road over
the Fish Lake Hightop, and the one over the Wasatch
Plateau, and the steep road over the Tushar. the highest
of the plateaus, which we will travel tomorrow. To sub-
stitute comfort and ease for real experience is too Amer-
ican a habit to last. It is when we feel the earth rough to
all our length, as in Robert Frost's poem, that we know
it as its creatures ought to know it.

The reading passages in this test are brief excerpts or adeptations
of excerpts from published material. The ideas contained in them
do not necessarily repreaent the opinions of the College Board or
Educationa' Testing Service. To make the text suitablie for testing
purposes. 1. @ mey in 20mMe cases have sitered the style. contents,
or point of view of the original.

BEST COPY AVAILABLE

7. According to the author, what will happen if fewer
people visit the high country each year?

(A) The characteristic mood of the plateaus will be
tragically altered.

(B) The doctrine of personal liberty will be scnously
undermined.

(C) The pleasure of those who do go will be hexght-
ened.

(D) The people who visit the plateaus will have to
spend more for the trip.

(E) The paving of the roads will be slowed down
considerably.

8. The author most probably paraphrases part of a
Robert Frost poem in order to

(A) lament past mistakes

(B) warn future generations

(C) reinforce his own sentiments

(D) show how poetry enhances civilization
(E) emphasize the complexity of the theme

9. It can be inferred from the passage that the author
regards the paving of the plateau roads as

(A) a project that will never be completed

(B) a conscious attempt to destroy scenic beauty
(C) anillegal action

(D) an inexplicable decision

(E) an unfortunate change

Correct Answers: 7. C
8. C
9. E

24 ;




SAT- MATHEMATICAL

Regular Mathematics, Data Sufficiency, Quantitative Comparisons

ivmo S In this section solve each problem, using any available space on the
Time—30 mintites page for scratchwork. Then decide which is the best of the choices

SECTION R
25 Questions given and fill in the corresponding oval on the answer sheet.

The following information is for your reference in solving some of the problems.

Circle of radius r: Area = nr?; Circumference = 2xr Triangle: The sum of the measures in
The number of degrees of arc in & circle is 360. C degrees of the angles of a
The measure in degrees of a straight angle is 180. trianglg is 180.
Definition of symbols: If LCDA is a right angle, ther
= is equal to < is less than or equal to ; = AB x CD
# is unequal to 2 is greater than or equal to A D B (1) area of A4BC 2
I

< is less than is parallel to ? - 2 2

> is greater than 1 is perpendicular to (2) 4C 4D* + DC
Note: Figures thataccompany problems in this test areintended to provide information useful in solving the problems.
They are drawn as accurately as possible EXCEPT when it is stated in a specific problem that its figure is not drawn
to scale. All figures lic in a plane unless otherwise indicated. All numbers used are real numbers.

Regular Mathematics
Sample Questions .

1. If 2y = 3, then 3(2))? =
) 2

(B) 18

81
4

D) 27
(E) 81

<

2. Of seven consecutive integers in increasing order, if
the sum of the first three integers is 33, what is the
sum of the last three integers?

(A) 36
(B) 39
(C) 42
(D) 45
(E) 48

Correct Answers: 1. D
2. D




Data Sufficiency

* Directions: Each of the data sufficiency problems below consists of a question and two statements, labeled {1) and (2),
in which certain data are given. You have to decide whether the data given in the statements are sufficient for answerning
the question. Using the data given in the statements plus your knowledge of mathematics and everyday facts (such as
the number of days in July or the meaning of counterclockwise), you are to fill in the corresponding oval

A if statement (1) ALONE is sufficient, but statement (2) alone is not sufficient to answer the
question asked;

if statement (2) ALONE is sufficient, but statement (1) alone is not sufficient to answer the
question asked;

if BOTH statements (1) and (2) TOGETHER are sufficient to answer the question asked, but
NEITHER statement ALONE is sufficient;

if EACH statement ALONE is sufficient to answer the question asked;

if statements (1) and (2) TOGETHER are NOT sufficient to answer the question asked, and
additicnal data specific to the problem are needed.

mg O 9w

Numbers: All numbers used are real numbers.

Figures: A figure in a data sufficiency problem will conform to the information given in the question, but will not
necessarily conform to the additional information given in statements (1) and ).

You may assume that lines shown as straight are straight and that angle measures are greater than zero.
You may assume that the position of points, angles, regions, etc., exist in the order shown.

All figures lic in a plane uniess otherwise indicated.
Example:

In APQR, what is the value of x? x°

(1) PQ = PR

y° 2°
@ y =40 ¢ R

Explanation: According to statement (1), PQ = PR; therefore, APQR is isosceles and y =2,

Since x +y +2z =180, x + 2y = 180. Since statement (1) does not give a value for y, vou cannot answer the
question using statement (1) by itself. According to statement {2), y = 40; therefore, x + z = 140. Since statement
(2) does not give a value for z, you capnot answer the question using statement (2) by itself. Using both statements
together, you can find y and z; therefore, you can find x, and the answer to the problem is C.

Sample Questions

isa+b=g?
(1) =0
(2) a =10
4, Isrectangle R a square?
(1) Theareaof R is 16.
(2) The length of a side of R is 4.

Correct Answers: 3. A
4 C




Quantitative Comparisons

gucstions 5-6 each consist of two quantities, one in EXAMPLES :
olumn A and one in Column B. You are to compare Column A Column B I Answers
the two quantities and on the answer sheet {ill in oval l
A if the quantity in Column A js greater; El 2x6 2+6 i S0
B if the quantity in Column B is greater; 1 —
C if the two quantities are equal; |
D if the relationship cannot be determined from the ]
information given. x°~y° I
AN E RESPONSE WILL NOT BE SCORED. E2. 180 - x y : PPODD
|
E3. p-gq 9-p : o0 D
Notes:
1. In certain questions, informaticn concerning one or both of the quantities to be compared is centered above the
two columns.
2. In a given question, a symbol that appears in both columns represents the same thing in Column A as it does in
Column B.
3. Letters suchas x, n, and k stand for real numbers.

Sample Questions .

Column A Column B
5. The least positive 24
integer divisible by
2,3,and 4

Parallel lines £, and 2, are 2 inches apart. P is
apointon £, and Q isa point on '79

6. Length of PQ 3 inches

Correct Answers: 5. B
6. D
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EXAMPLES OF EXPLAINED SAT ITEMS*
lo ampl
Remember that a pair of words can have more than one relationship. For example:

PRIDE : LION : : (A) snake : python (B) pack : wolf
{O) rat : mouse (D) bird : starling (E) dog : canine

A possible relationship between pride and Lion might be that "the first word
describes a characteristic of the second (especially in mythology)." Using this
reasoning, you might look for an answer such as wisdom : owl, but none of the given
choices has that kind of relationship. Another relationship between pride and lion is
"a group of lions is called a pride"; therefore, the answer is (B) pack : wolf; "a group
of wolves is called a pack."

athematics le
If16-16- 16 =8-8-P, then P =

(A)4 (B)8 (C)32 (D)48 (E)64

This question car be solved by several methods. A time-consuming method would
be to multiply the three 16s and then divide the result by the product of 8 and 8.
A quicker approach would be to find what additional factors are needed on the
right side of the equation to match those on the left side. These additional factors
ere two 2s and a 16, the product of which is 64. Yet another method involves
solving for P as follows: '

2, ok
6 36 16 .
P= 2 4 =2-2-16 = 64

The correct answer is (E).

*From Taking the SAT (College Entrance Examination Board, 1984).
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Table B-11.
November and December SAT-Verbal Test Forms from 1970 to 19848

Scaled Scores Corresponding to Selected Raw Scores for

Rav Score?

Year 0 20/21 40/42 60/64 80/85 85/90
Novamber Administrations

1970 230 360 $00 640 770 800¢810)
1971 220 350 490 630 770 800

1972 210 340 480 620 760 800

1873 230 360 $00 630 770 800

1074 200(¢170) 320 460 610 760(750) 800(790)
1975 200 330 470 610 750(740) 800(770)
1876 200 340 470 600 750(740) 800(770)
1977 200(180) 320 460 600 760(740) 800(780)
1978 ©200(190) 330 480 600 750(730) 800¢770)
1979 200(180) 320 480 600 750(740) 800¢780)
1980 200(¢180) 310 440 580 750(710) 800(740)
1981 200(180) 320 450 590 750(730) 800(760)
1982 200(¢170) 320 460 582 730(710) 800(770)
1983 200(¢190) 340 460 590 730 800(780)
1984 200(180) 330 460 580 730 800(780)

Decanber Administrations

1970 220 3Bo 510 65¢ 800 800¢830)
1871 230 an 510 650 790 800(830)
1972 220 360 .500 640 780 800¢820)
1973 200(¢190) 340 480 640 780 800¢820)
1874 200 340 480 620 760 800

1975 200(¢180) 330 470 610 750(740) 800(780)
1976 200(¢180) 320 460 600 750(740) 800(780)
1977 200 340 480 620 760 800(790)
1978 200(190) 320 460 600 750(740) 800(770)
1979 200(180) 320 460 800 760(750) 800(780)
1980 200(180) 330 460 600 760(730) 800(760)
1981 200(¢190) 330 460 590 750(720) 800(750)
1982 200(180) 320 450 580 740(720) 800(770)
1983 200 320 450 580 730 800¢770)
1884 200 330 480 580 730 800(780)

®The sceled scores in perentheses ere these thet
of "doglegs” to emsure thet et leest one rew acors for sech form converted to 800, end without

the truncation of ecores to the 200 to 800 eceie.

bTh. sceled scores given for 1070 to 1073 correspond to rew scorass 0, 21, 42, 64, 85,
90; the sceled scores givem for 1974 to 1884 correspond to rew scores 0, 20, 40, 60, 80, and 85.

would heve resulted without the epplicetion

end
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Table B-12.
November and December SAT-Mathematical Test Forms from 1970 to

Scaled Scores Corresponding to Seclected Raw Scores

for

1984%
Rawv Score
Year 0 15 20 30 40 45 60
November Administratians

1970 280 410 450 540 630 €80 800(810)
1971 250 300 440 530 620 670 800

1972 270 400 440 530 620 670

1073 270 400 440 520 610 660(650) 800(780)
1974 270 400 450 540 620 670 800

1975 260 3go 430 520 610(600) 660(650) 800(780)
1976 270 390 44D 520 610 650 800(780)
1977 260 390 430 520 600 850 800(770)
1978 250 390 430 520 620 660 800

1978 260 390 430 520 600 650 800(780)
1980 250 390 430 520 610 660 800(790)
1081P 250 380 430 510 590 630 800(760)
1982 250 370 420 510 600 640 800(770)
1983 250 370 410 500 590 640 800(790)
1084 260 380 430 520 610 660 800(780)

Deceamber Administrations

1970 270 410 460 550 640 690 800(830)
1971 260 400 - 440 530 630 670 800(810)
1972 280 410 460 550 640 630 © 800(810)
1873 270 410 450 540 630 870 800(810)
1974 260 400 440 530 620 670 800

1975 270 400 440 530 620(610) 670(660) 800(780)
1976 200 410 440 520 600 640 800(760)
1977 270 400 440 530 810 660(650) 800(780)
1978 260 seo 440 530 610 660 800(790)
1878 270 400 4590 530 620 660 800

1980 260 390 430 520 610 650 800(780)
1931 270 410 450 540 630 670 800
1082 280 380 410 500 800 650 800(790)
1983 270 380 420 510 590 630 800(780)
1884 270 380 430 510 600 640 800(780)

39,

®The sceled ecores in perentheses ere those thet would heve resulted without the applicetion
of "doglegs” to snesure thet ot leest one rsw score for sech form conve:ted to 800, end without
the truncetion of scores to the 200 to 800 scels.

A4,

and 59.

L s A

BEST COPY AVAILABLE

-a,

bOnly 30 items were scored; the sceled scores given correspond to rew scocres 0, 15, 20, 30,




s

Table B-13. Numbers of SAT Scaled-Score Intervals with Scaled-
Score Ranges of Particular Sizes@:

:kiﬁgggxe Mu%;wﬂ) axdfglxm axdﬁglﬁm J&u%glﬁv
Range April 1974 © May 1978 December 1981 January 1985 Total
SAT-Verbal

40 8 0 4 6 18
30 ) 4 10 10 33
20 0 12 2 0 14
10 0 0 1 0 1
0 1 2 1 2 6

SAT-Mathamatical

50 2 0 0 2 4

40 4 0 0 6 10

30 4 € 6 4 20

20 2 5 3 o 14

10 0 0 0 0 0
0 1 1 1 1 4

%Based on the following pumber of test forms (forms with unscored items are not included):
1070-74 1074-78 1978-81 1982-85

SAT-V 20 20 24 28
SAT-M 20 18 21 26

bBll.d on the ecaled-ecore ranges in Tables 18 and 19 correaponding to 18 SAT-V ecores and
13 SAI-M ecores.

[ *
o
~I

{
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Table 3-14. Equating Indices for November and Dacexbar
SAT-Verbal Equatings from 1970 to 1984

—  Elrst Equating —Second Egquating Dif.
std. Naew old std. New oid Betw.
Mean Var. Eq.- Eq.- Mean var. Eq.- Eq.- Equat.

Year Dif. Ratio Tot. r Tot. r Dif. Ratio Tot. r Tot. r Lines

November Administrations

1970 .076 .979 .8780 .8727 -.088 . 995 .8734 .8709

3.3

1971 -.068 .942 .8632 .8879 -.098 .927 .8647 .8777 1.7
1972 -.102 .965 .8701 .8756 -.105 . .989 .8728 .8780 2.2
1973 -.140 1.018 .8658 .8557 .060 .983 .8545 .8600 1.6
1974 .085 1.022 .8808 Unav. -.174 1.000 .8590 .8742 13.5
1975 .122 .998 .8766 .8738 -.114 1.024 .8636 .8571 13.8
1976 .0o08 .%40 .8660 .8729 .004 .956 .8802 .8839 6.8
1977 -.005 .993 .8662 .8713 -.032 .942 .8725 .8764 5.3
1978 121 1.028 .8745 .8696 -.051 .971 .8840 .8839 .7
1979 .032 1.019 .8682 .8721 .243 .999 .8626 .8618 .6
1980 -.055 .987 .8600 .8626 .218 .937 .8607 .8799 1.3
1981 .002 .991 .8574 .8555 .055 .928 .8522 .8773 .1
1982 -.005 .972 .8600 .8500 .353 .910 .8600 .8700 .6
1983 .010 .926 .8582 .8533 .097 .8%4 .8540 .8597 8.0
1984 .032 .974 .8500 .8605 .168 .933 .8639 .8790 7.9

December Administrations

1970 -.045 1.011 .8751 .8718 -.030 .972 .8702 .8795 6.8
1971 -.174 1.131 .8560 .8500 -.134 .966 .8675 .8751 .8
1972 -.290 .989 .8607 .8659 -.114 .980 .8528 .8752 1.6
1973 -.188 1.067 .8573 .8576 -.404 .957 .8683 .8814 16.6
1974 -.176 .947 .8393 .8471 -.062 .931 .8467 .8536 11.0
1975 .317 1.021 .8722 .8590 -.296 1.034 .8763 .8614 2.0
1976 -.192 .951 .8552 .8741 -.074 .990 .8612 .8722 10.7
1977 .008 1.023 .8610 .8520 -.150 .948 .8576 .8573 6.1
1978 .298 .932 .8626 .8743 -.101 .922 .8547 .8722 .9
1979 -.023 1.018 .8585% .8612 -.084 .849 .8553 .8778 .7
1980 ~.065 .978 .8573 .8585 -.207 .921 .8627 .8671 14.8
1981 .005 .936 .8647 .8616 -.288 .944 .8533 .8661 6.2
1982 .027 .999 .8504 .8470 -.175 .895 .8552 .8671 2.6
1983 -.012 .974 .8587 .8528 -.292 .968 .8592 .8580 .3
1984 -.054 .957 .8677 .8664 -.262 .941 .8607 .8579 10.7

Boundary:

Top .0020 1.0000 .8879 .8879 .0020 1.0000 .8879 .8879 .07
2 -3 .1360 1.0561 .8735 .8735 .1360 .9469 .8735 .8735 5.58
1 -2 .2700 1.1153 .8573 .8573 .2700 .8966 .8573 .8573 11.09
Bottom .4040 1.1779 .8393 .8393 .4040 .8490 .8393 .8393 16.60

Note: The boundaries listed for variance ratios differ depending on
whether the ratios are less than one or greater than one. The boundaries listed
for the first equatings are for ratios greater than or equal to one; those
listed for the second equatings are for ratios less than or equal to one.
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Table B-15. Equating Indices for November and Daecembar
SAT-Mathematical Equatings from 1970 to 1984

— Flrst Eguating —Second Fouating Dif.
std. New old Std. New old Betw.
Mearn Var. Eq.- Eq.- Mean var. Eq.- Eq.- Equat.
Year Dir. Ratio Tot. r Tot. r Dif. Ratio Tot. r Tot. r Lines

November Administrations

15870 .073 .880 .8524 .8603 -.122 .947 .8453 .8546 .5
1971 -.073 .958 .8351 .8495 -.111 .951 .8265 .8449 6.1
1972 -.094 1.011 .8407 . 8540 -.040 1.025 .8442 .8524 6.5
1973 -.098 .958 .8583 .8685 .043  1.124 .8668 .8619 1.6
1974 .054 .930 .8329 .8562 -.131 1.028 .8512 .8619 3.7

1975 .134 1.020 .8585 .8478 -.038 1.100 .8740 .8506 7.7

1976 .064 1.046 .8755 .8617 -.011 1.017 .8733 .8786 8.3
1977 .0004 .980 .8595 .8696 -.042 1.024 .8631 .8533 7.1

1978 . 040 .994 .8283 .8405 -.104 .997 .8616 .8786 4.7

1979 .039 1.022 .8622 .8600 .221 1.002 .8535 .8559 9.1

1980 -.051 .992 .8376 . 8535 .233 .907 .8613 .8767 7.6

1981 -.004 .923 .8249 .8335 .082 .980 .8487 .8784 12.8

1952 -.002 .961 .8500 .8600 .257 .924 .8400 .8600 3.0

1983 . 020 .983 .8332 .8370 .035 .876 .8483 .8551 .6
1984 .086 1.082 .8454 .8477 .158 .951 .8534 .8684 10.5

December Administrations

1970 .002 .974 .8727 .8760 -.057 1.005 .8514 .8492 3.6
1971 -.125 1.12% .8535 .8528 .019 .969 .8463 .8602 .8
1872 -.080 1.142 .8516 .8360 -.124 .970 .8503 .8727 1.6
1973 -.173 1.101 .8654 .8545 ~.354 1.115 .8673 .8468 15.5
1974 -.023 .987 .8517 .8547 -.182 1.006 .8326 .8362 - 23.1
1975 - -.262 1.038 .8534 .832¢ -.235 1.021 .8524 .8615 2.6
1976 -.125 .37% .8715 .8654 .012 1.052 .8605 .8536 7.5
1977 -.035 1.002 .8680 .8691 -.147 .903 .8619 .8654 4.3
1878 -.291 . 960 .8355 8469 -.056 .968 .8345 .8534 1.4
1979 .007 .998 .8612 .8637 -.053 .923 .8543 .8749 1.7
1980 .012 .994 .8583 .8612 -.151 .565 .8413 .8697 4.4
1981 -.042 .95% .8362 .8395 -.247 1.012 .8398 .8478 2.2
1982 -.008 .957 .8372 .8395 -.081 .936 .8421 .8638 8.3
1983 .033 1.018 .8481 .8370 -.251 1.023 .8751 .8695 4.9
1984 .034 .969 .8635 .8611 -.210 .875 .8204 .838€ 3.2

Boundary:

Top .0004 1.0020 .8786 .8786 . 0004 .9980 .8786 .8786 .50
2 -3 .1183 1.0469 .8615 .8615 .1183 .9552 .8615 .8615 8.03
1 -2 .2361 1.0938 .8422 .8422 .2361 .9142 .B422 .8422 15.57
Bottom .3540 1.1429 .8204 .8204 .3540 .8750 .8204 .8204 23.10

Note: The boundaries listed for variance ratios differ depending on
whether the ratics are less than one or greater ticn one. The boundaries listed
for the first equatings are for ratios greater than or equal to one; those
listed for the second equatings are for ratios less than or equal to one.
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Table B-16. Summary Equating Indices for Novembar and December
SAT-Verbal Equatings from 1970 to 1984

Pirst Eauating Second Equating Dif.
std. " New 0ld Std. New old Betw. Over-
Mean Var. Eq.- Eq.- Mean Var. Eq.- Eq.- Equat. All Period

Year Dif. Ratio Tot. r Tot. r Dif. Ratio Tot. r Tot. r Lines Comp. Avg.

November Administrations

197¢C
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1979
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1981
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1984

2.78

a o ® & & & & »

.41

a e o s

WWWLWWWWWWWWwWN WWW
WNWWWWWWRNWWWWN W
HOMROMRNRODNWRODNWWRORNN W
NHEREPRROMRNR LW

NWHWRNRNWWWWRANWWWW
NHEOMMODODWWOWWWWWR W
NMHEROMHEFBODNWBRNWONOENRDR
WRNRNWWRNWWWHWRNWWN
MNVNWWWWWWRNHFWWWW
PMONRDODRNWRORNRORNNDNODNORN
WNBLJNJODUINF O W@

nN

2.26

December Administrations
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Boundary:

Top .0020 1.0000 .8879 .8879 .0020 1.0000 .8879 .8879 .07
2 -3 ,1360 1.0561 .8735 .8735 .1360 .9469 .8735 ,8735 5.58
l-2 .2700 1.1153 .8573 .8573 .2700 .8966 .8573 .8573 11.09
Bottom .4040 1.1779 .8393 .838%3 .4040 .8490 .8393 .8393 16.60

Note: The boundaries listed for variance ratios differ depending on whether the
ratios are less than one or greater than one. The boundaries listed for the first
equatings are for ratios greater than or equal to one; those listed for the second
equatings are for ratios less than or equal to onc. )
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Table B-17. Summary Equating Indices for Novexber and Dacember
SAT-Mathematical Equatings from 1970 to 1984

Eirst Eguating Second Eguating Dif.
Std. New old std. New old Betw. Over-
Mean Var. Eq.~ Eq.- Mean Var. Eq.~ Eq.=- Equat., All Period
Year Dif. Ratio Tot. r Tot. r Dif. Ratio Tot. r Tot. r Lines Comp. Avg.
November Administrations
1970 3 1 2 2 2 2 2 2 3 2.4
1972 3 3 1 2 3 2 1 2 3 2.7
1972 3 3 1 2 3 3 2 2 3 2.8
1873 3 3 2 3 3 1 3 3 3 2.8 2.67
1974 3 2 1 3 2 3 2 3 3 2.6
1975 2 3 2 2 3 1 3 2 3 2.5
1976 3 3 3 3 3 3 3 3 2 2.7
1977 3 3 2 3 3 3 3 2 3 2.9 2.69
1978 3 3 1 1 3 3 3 3 3 2.8
1979 3 3 3 2 2 3 2 2 2 2.4
1980 3 3 1 2 2 1 2 3 3 2.5
1981 3 2 1 1 3 3 2 3 2 2.4 2.52
1982 ‘3 3 2 2 1 2 1 2 3 2.4
1983 3 3 1 1 3 1 2 2 3 2.6
1984 3 2 2 2 2 2 2 3 2 2.2 2,39
December Administrations )
1970 3 3 3 3 3 3 2 2 3 2.9
1971 2 1 2 2 3 3 Z 2 3 2.5
1972 3 1 2 1 2 3 2 3 3 2.5
1973 2 1 3 2 1 1 3 2 2 1.8 2.42
1974 3 3 2 2 2 3 1 1 1 1.9
1975 1 3 2 1 2 3 2 3 3 2.3
197¢ 2 3 3 3 3 2 2 2 3 2.7
1977 3 3 3 3 2 1 3 3 3 2.7 2.40
1978 1 3 1 2 3 3 1 2 3 2.4
1879 3 3 2 3 3 2 2 3 3 2.8
1980 3 3 2 2 2 3 1 3 3 2.7 .
1981 3 3 1 1 1 3 1 2 3 2.4 2.57 :
1982 3 3 1 1 3 2 1 3 2 2.3
1983 3 3 2 1 1 3 3 3 3 2.5
1984 3 3 3 2 2 1 1 1 3 2.5 2.44
Boundary:
Top .0004 1.0020 .8786 .B786 .0004 .9980 .8786 .8786 .50
2 -3 .,1183 1.0469 .8615 .8615 .1183 ,9552 .B615 8615 8.03
1l -2 .2361 1.0938 .8422 .B422 .2361 ,9142 ,8422 .8422 15.57
Bottom .3540 1.1429 .8204 .8204 .3540 .B8750 .B204 .8204 23.10

Note: The boundaries listed for variance ratios differ depending on whether the

boundaries listed for the first
ne; those listed for the second

ratios are less than one or greater than one. The
equatings are for ratios greater than or equal to o
equatings are for ratios less than or equal to one.




