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Abstract

Since 1971, nearly four million adults have qualified for a high school equivalency credential based on GED test
results. During Spring 1080 two major studies were undertaken by the GED Tesiing Service: (1) a national norming study
invelving the administration of the GED Tests to a representative sample of U.S. high school graduating seniors and (2)
a national survey of adult examinees. Results of these two studies provided the data for this study, which compared the per-
formance on the GED tests of graduating high school senicrs and GED examinees. The percentiles and average standard
scores for GED examinees, the first such results published, show achievement levels only slightly below the levels for grad-
uating high school seniors.

Detailed analyses indicated that graduating high school seniors outperformed GED examinees in 20 of the 2 test
content areas in the GED battery. Statistically significant differences occurred in the areas of Capitalization and Punctua-
tion, Usage, Sentence Correction on the Writing Skills test, and Algebra on the Mathematics test. Although this perfor-
mance pattern was consisterit, the magnitude of the differences was small.

GED graduates (examinees who eamed standar. scores of at least 35 on each GED Test and an average standard
score of at least 45 on all five tests) outperformed graduating high school seniors in 18 of the 22 content areas in the GED
battery. Statistically significant differences occurred in the aveas of General Reading and Prose Literature on the Read-
ing Skills test. Howrver, although this performance pattern was consistent, the magnitude of the differences between gradu-
ating high school seniors and GED) graduates was small.

ERI

During the past four decades, the Tests of General
Educational Development (GED Tests) have provided
millions of adults who were unable to compiete their
formal high school studies with the opportunities to (1)
qualify for jobs, (2) secure job promotions, (3) undertake
postsecondary education and training, and (4) achieve a
variety of personal goals, including that of personal satis-
facticn. Currently, more than 800,000 candidates (in-
cluding civilians and military personnel) take the GED

Tests each year; of these, about 515,000 earn a high-

school equivalency credential (GEDTS, 1982). Through
the GED Testing Service, tests are administered at more
than 2,900 locations throughout the United States and
Canada to persons who have not graduated from high
school and who meet the eligibility requirements set by
their state, territory, or province.

The purpose of the analyses reported here was to: (1)
report the standard score and percentile rank distribu-
tions for a nationally representative sample of recent GED
examinees and (2) compare and contrast the performance
of graduating high school seniors, GED examinees, and GED
graduates' on each of the 22 content areas in the GED
Tests. Adult education administrators, teachers, and
publishers should find this information useful in planning

and developing instructional programs for GED exam-
inees.2

' Graduating high school seniors refer to scon-to-be graduated high
school students. Throughout the remainder of this paper, gr ting
high school seniors will be called graduating seniors. GED examinees are
persons who take the GED Tests to qualify for a high school equivalency
credential. GED graduates are examinees who earn standard scores of at
least 35 on each test, and an average standard score of at least 45 on the
GED bartery (all five tesss). This iz the most widely used minimum score

requirement in the United States.

The data presented in this research repore are based on spring 1080
samples of graduating seniors and GED examinees. Inferences are based

on the assumption that the overall characteristics of mare recent samples
would be consistent with the 1980 samples. To the extent that these
assumptions are inaccurate (e.g., changes in overall ability levels of
graduating high school senior or examinees, or changes in motivarion/
preparation of high school seniors or GED examinees?, conclusions
may differ from those presented here.
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Description of the GED Tests

The content of the GED Tests is inte..ded to represent
a sample of the expected outcomes of four years of high
school instruction. Resulting from high school curricu-
lum reviews, recommendations detailing the content areas
to be covered and the relative emphasis within each sub-
ject area for the current GED Tests were determined. The
current tests were developed by the Educational Testing
Service. The GED Test battery contains a total of 290
items in five subject area tests: Writing Skills (80 items),
Social Studies (60 items), Science (60 items), Reading
Skills (40 items), and Mathematics (50 items). The tests
contain questions requiring use of concepts, general
knowledge, and thinking skills, There are few questions
about isolated details, definitions, or specific facts. The
GED Tests measure, among other things, the ability to
use information rather than to remember details. For each
item, examinees are asked to select the best answer from
among five alternatives. The items cover a wide range of
subjects and vary in difficulty from easy to difficult. A
brief description of the content areas within each test is
presented belc:  The approximate number of items ap-
pearing on eaci. .st form is in parentheses. Patience and
Whitney (1982) present a more detailed description of
the content of the GED Tests in What Do the GED Tests
Measure?

Writing Skills

The Writing Skills test questions are intended to mea-
sure a person’s ability to use standard written English
clearly and effectively. Fxaminees must identify errors in
spelling, capitalization, punctuation, and grammar; rec-
ognize preferred ways of writing sentences; and analyze

-the organization and logic of sentences within a passage.

Content areas on the Writing Skills test are as follows:

Spelling (10 items), Capitalization and Punctuation (10
items), Usage (24 items), Logic and Organization (12

3
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items), and Sentence Correction (24 items). The Sentence

Correction items include both Diction/Style and Sen-
tence Structure content.

Social Studies

The Social Studies test® questions require examinees
to understand basic social studies principles and ideas and
explain meanings, draw conclusions, and to identify causes
and effects. Test items are selected from the following
areas: U.S, History (15 it2ms), Economics (12 jtems),
Geography (9 items), Political Science (12 items), and

Behavioral Science (12 iteins).

Science

The Science test contains reading passages and indi-
vidual questions that test the understanding of basic scien-
tific principles and ideas. Most Science test questions ask
exsminees to use thE infcrmaticn given ta Sﬂail'yze and

ThE Sclem:e test contains two major fyp&s c;bf 1tems C}ne,
composes about one-third of the test, includes single
multiple-choice items based solely on material presented
in the itera stem. To answer these questions correctly, an
examinee must understand and be able to apply broad
fundamental scientific principles. The second type of
itern, composes approximately two-thirds of the test,

consists of written passages or other stimuli (e.g., graphs,
charts) sx:tcmpamed by related multlpleecﬁzdiéﬁ ques-

ing com-
prehensmn in Ehe sciences snd also to show how well the
examinee can understand, analyze, and use the informa-

tion presented in the passage. Test items are selected
from the following content areas: Biology (30 items),
Earth Science (12 items), Chemistry (9 items), Physics
(9 items).

Reading Skills

‘The Reading Skills test items are based on a written
passage or stimulus from newspapers, magazines, prose,
literature, poetry, and drama. The questions require an
examinee to demonstrate an understanding of what is
read, interpret the meaning of the passages, and draw
conclusions implied but not stated directly by the author.
Items are selected from the following content areas: Prac-
ticai Reading (6 items), General Reading (12 items), Prose
Literature (12 items), Poetry (5 items), and Drama (5
items).

Mathematics

Most Mathematics test items involve some computa-
tion based on real-life situations or ask examinees to inter-
pret graphs, charts, tables, or diagrams. Items for the

}Canadian editions use slightly different specifications represenzative
of social studies curriculum in Canada. Canadian history replaces U.5.
history and the proportional weights given to Economics and Geography
are reversed in the Canadian editons.
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Reportir . SEL st lesults

OED Tesr e
sntil 2 ranke

ale .ys reported as stan-

. he standard score and
percentile =. © ... a ae achievement of U.S,
high schoc ' o du tir. se in such a way that half of
the graduz-=.. ™ h -4l = :niors earn standard scores

Scores or. -
dard scores w:nc

above 50 . a scr “2s at or below 50; standard
scores lesstrx %+ regrzr than 70 are earned by only
about 2% of th- g high school seniors (GEDTS,
1981). Most ..«tes slse setheaverage (or total) standard

SCOre earnec i thi jive tests in determining eligibility
for high school equivalency credentials. Standard scores
and percentile ranks have been used since the beginning
of the GED testing program to relate the level of achieve-
ment for an individual GED examinee to that demon-
strated by recent high school graduates.

The first GED standard score scales were based on a
sample of 1.8, high school seniors tested in 1943. In
order to interpret examinee performance on the test bat-
tery relative to the performance of contemporary high
school graduates, the relationship between the number
of items correctly answered on each test and the standard
score and percentile rank scales was completely redsvel-
oped in norming studies conducted in 1955, 1967, 1977,
and 1980. The scores reported to examinees are based on
the results from the last previous study. Thus, the stan-
dard score scales for all English language GED Tests taken
aﬁ:er anus 7 1 1982 are based on thE achlevemem levels

Eac:h st.' -, province, or territory sets its own mini-
mum scores for awarding a high school equivalency cre-
dential. The ACE Commission on Educational Credit
and Credentials, the policy-making body for the GED
Testing Service, has recommended that state minimum
score requirements be established not lower than standard
scores of at least 40 on each test or an average standard
score of at least 45 across all five GED Tests. This recom-
the Cﬁm-

mendsngﬁ reﬂetts a reascmed ;udgement b”
as to rEprESEnt IEVEIS of achievement far abc:we that dem-
onstrated by recent high school graduates (as being arbi-
trarily unfair to adult examinees) nor so low as to threaten
the credibility of the high school equivalency credential.
Most current minimum state and province requirements
faf a hlgh schccl Equlvalency ::reder\tisl are set 5o that

mday s gfsduatmg senicrs FDi' purposes of cn:t:upatmn
and college admission, credentials based on GED Tests
are considered by many educational institutions and
employers to bz equivalent to a regular high school diplo-
ma received at the end of formal study.

8



Method

Sample Descriptions

The 1980 U.S. High School Norming Study. The process

of selecting schools and students involved careful defini-
tion of a sampling plan to ensure that the makeup of the
norm group would sufficiently represent all graduating
high school students. Approximately 304 U.S. high
schools participated in the norming project conducted
by the Educational Testing Service. The study used a
stratified random sample of approximately 3,600 grad-
uating high school seniors. A more detailed .description
of the sampling process is presented by Spllle (1981).
As part of the 1980 norming study, a questionnaire
elicting background informaton was administered to
‘approximately 3,600 graduating seniors. Information
gathered included: number of years of English, Social
Studies, Science, and Mathematics; specific courses taken
in Social Studies, Science, and Mathematics during four
years of high school; and self-reported high school grades.
Slightly more than 97% of the graduating seniors re-
ported three years or mcre of English; while about 80%
reported four years or more. Percentages of seniors who
reported taking various social studies courses during high
school were as follows: American History (90%), World
History (55%), Political Science (42%), Behavioral Sci-
ence (35%), Economics (28%), Civics (21%), and Geog-
raphy {19%). Specific science courses taken by seniors
were reported as: Biology (81%), Physical Scierice (45%),
Chemlstry (36%), Genersl Smem:e (35%) am:l Physles
were reported as: Algebra (76%), C‘:eemefry (54%),
Advanced Algebra (35%), General Mathematics (32%),
Trigonometry (21%), Business Math (20%), and Calcu-
lus {(7%).
About 33% of the greduatmg hjgh schml seniors re-

D’ , wl-ule approxlmatEly 1% reperteel greeles mostly D
or below.” As expected, because the independent studies
claimed to sample similar populations, the percentages
reported above were nearly identical to those reported
by the National Center for Education Statistics in High
School and Beyond (Peng, Fetters, & Kolstad, 1981).
The 1980 National Survey of GED Examinees. The 1980
national su-vey of GED examinees marked the first time
that detailed demographic and test performance data on
GED examinees were gathered. Examinees tested at ap-
proximately 250 Official GED Testing Centers (10%
stratified random sample of centers) participated in the
national survey of GED examinees. Approximately 13,000
examinees completed a questionnaire eliciting baekgreund
information on age, highest grade completed, reasons for
taking the GED Tests, test preparation activities, reading
habits, and self-reported grades. A full description of the
sampling procedures and survey data is presented by

21 years eld or yeunger, about 70% of the examinees whe
took the GED Tests completed the 10th grade or higher;
nearly 39% of the examinees took the GED Tests chiefly
for job-related reasons, while another 30% took the tests
for reasons related to furthering their education; approx-
imately 80% of the examinees prepared in some manner
to take the GED Tests; about 90% of the examinees re-
ported reading books, magazines, or newspapers at least
once per week. Further, about 11% of the GED examinees
reported grades of “‘mostly A" or “half A and half B”,
41% "“mostly B” or “*half B and half C”, 42% “mostly
C” or “half Cand half D”, and 7% “mostly D and b low.”

A comparison of survey results clearly showed that the
1980 graduating seniors reported higher grades in school
than those reported by 1980 GED examinees, whose
median grade completed was 10. Information on specific
subjects studied wkile in school was not collected in the
national survey of GED examinees,

Pereentzle Raﬁks

Examinee raw scores (number of items correctly an-
swered) on the GED Tests are converted and reported as
standard scores and percentile ranks. The standard scores
and percentile ranks reported to GED examinees are
based. on the performance of graduating seniors in the
1980 norming study. The percentile ranks used in com-
paring the graduating senior performance to GED exam-
inee performance in this report were based on actual
examinee performance.

All raw-to-standard score conversions used in this
study were based on the 1980 high school norming study.
However, the percentiles for GED examinees were calcu-
lated separately and do not correspond to those currently re-
ported io examinees. For example, if a GED examinee
earned a standard score of 45 on the Writing Skills test,
the percentile rank reported would be 31, indicating that
about 31% of the U.S. high school norm group earned
standard scores at or below 45. A standard score of 45
on the Writing Skills test would have a corresponding
percentile rank of 52 i in the GED examinee sample, mdle

dard scores on the Wrmng Skills test at or below 45,

Calculation of Content Area Mean Percent
Correct Values

All discussions and inferences presented in the detailed
comparisons of the GED Test content area performance
of graduating high school seniors and GED examinees are
based on the mean percent correct scores (i.e., mean item
difficulties or mean p-values) for content areas contained
on the GED Tests obtained by the norming and national
examinee samples. The mean content area p-values, stan-
dard deviations, and standard errors of the mean p-values
were obtained separately for graduating seniors and GED
examinees as follows:

7
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were Calculated for each of 290 items
on nine forms of the GED Tests sepa-
rately for seniors and examinees. This
resulted in 2610 item p-values for
each group—a total of 5220 p-values,

2) The mean of all items that com-
pose a given content arsa was com-
puted by sumrning the pevalues aCross
all forms separately by group. For ex-
ample, p-values for Writing Skills
test items 1-10 (spelling) across all
forms were summed. This summed
value was then divided by the total
number of items contained in a given
content area (e.g., 90) to obtain the
mean p-value for spelling items. Iden-
tical procedures were followed for
each content area.

3) 3tandard deviations of the mean
p-vawe for each content area were
calculated separately by group. Stan-
dard errors of each mean p-value were
calculated by dividing the standard
deviations by the square root of the
number Gf items iﬁ es:h respécﬁve
were thgn used in r;alculatmg 99'%%
confidence intervals for each mean
p-value. If the mean p-value confi-
dence intervals between two content
area groups overlap, the performance
differences between the groups were
not statistically significant.

Results
Percentile Ranks for Graduating

High School Seniors and
GED Examinees
T’he percentile rank of a standard
core indicates the percent of persons
in a particular sample scoring at or

below that standard score (see Table 1). Table 2 illustrates
standard scores c:t:rrespi:mdmg to selected pen:EnnlE

respandmg toa pf:rcannle rank of 75 faf GED ex

TABLE 1. Comparison of 1980 GED Examinee Performance! to High Sch.
Senior Performance (Based on Hagh School Norms Effective January 1, 19¢

GED Examinees
Writing Social Reading Battery | !
Seandard HS Skills Studies  Jcience Skills Math Avg A
Scores PR2 PR PR PR PR FR PR E
80 99 99 99 99 99 99 = !
75 99 99 99 99 99 99 99 !
70 98 99 99 99 99 99 90 !
65 93 99 98 99 96 99 99 !
60 84 96 93 94 89 97 97 H
55 69 89 81 82 74 92 B9 ’
50 50 75 66 61 57 73 68 !
45 31 52 42 37 38 50 43
40 i6 23 20 17 15 25 18
35 7 9 7 7 6 8 6
3c Z 3 3 3 3 3 2
25 1 2z 2 Z ) 2 1
ZD 1 1 1 2 2 1 1
MEan 50 45.53 47.40 47.87 49,05 45.70 47.02 c
5D 10 8,19 8.87 8.70 9.64 8.0 7.56 S
Median 50 45 47 48 48 46 47 5

'GED examinee sample based on a 10% sample afi:ent:rs National survey conducted during Ap
and May 1980. Sample sizes for each test are approximately 13,000, About 11,000 examin
completed the entire battery.

2 PEchntllE Rﬁnks (PR) Far graduatlﬁg h;gh school seniorsare bzseﬂ on smgl: test pcrfnrﬁ‘aﬁte T

dard score. Thus, because 16% of the hlgh s-‘:hm:l norm gfuup obtained stam‘“afd scoresator bclc
40, while about 23% of GED examiness obtai ing Skills test at
below 40, it should be concluded that GED examinees da not earn scores as h!gh as those earned
graduating high school seniors.

3Based on a sample of 686 graduating high school seniors participating in the 1980 norming stu
who completed all five tests of the anchor form.

TABLE 2. Standard Scores C&:‘rrespundlng to Selected Percentile Ranks

GED Examinees
Percentile HS Writing Social Readmg Batte
_Rank | Seniors Skills Studies  Science tkille  Math Avy
99 73 65 69 67 73 64 64
95 67 59 62 €1 &5 58 60
90 63 56 59 58 51 56 57
75 57 51 53 53 56 51 52
50 50 45 47 48 48 46 47
25 43 41 42 43 43 41 42
10 37 36 37 37 39 36 38
5 27 32 34 33 34 33 3s
i 20 20 20 20 20 20 Z8

high school seniors and for GED examinees are simil:
for standard scores below 40, but major differences occ
SEDVE 45 Althﬂugh this pattern is similar on all five GE|
ninees

(as a group) are Writing Skills (51), Social Scudies (53),
Science (53), Reading Skills (56), and Mathematics (51).
The standard score corresponding to a percentile rank
of 75 for graduating seniors is 57 on each test (The score
scales are derived so that a standard score of 57 has the
same meaning on each test).

A closer inspection of the percentile ranks presented in
Table 1 reveals that the percentile ranks for graduating

*Asan !llusrram:n the percentage of each group earning average stan-
dard scores above 40 (100 minus the percentile rank ) was B6% (100-14;
see Table 1 and column 9, row 9) for the norm group and 82% (100-18;
see Table 1 column 8, row 9) for the GED examinees.

77% Df thz GED examinees and 84% af the graduatir
seniors had standard scores above 40 on the Writir
Skills test. However, 48% of the GED examinees (con
pared to 69% of the graduating seniors) had standar
scores above 45.

Althaugh graduating seniors (as a group) earned highe
scores than GED examinees, the most important diffe)
ences are those affecting rates at which state credenti:
standards would be met. To examine these critical dec
sions, additional analyses were conducted to estimat
the percentages of GED examinees and graduating senion

8
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77% of the scores earned by GED examinees, and
84% of the scores earned by graduating seniors were
abave 40 (to the right of A);

SGED Examinees

48% of the scores earned by GED examinees, and

69% of the scores earned by graduating seniors were
above 45 (to the right of B).

*
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STANDARD SCORES

that met the current minimum score recommendation of
the Commission on Educational Credit and Credentials,
as well as various state requirements. Table 3 shows the
estimated passing rates for GED examinees and high
school seniors at selected minimum score requirements.

As shown in Table 3, graduating seniors and GED ex-
aminees show little difference in the percentages able to
meet the recommended mir mum score requirement,
Similarly, only minor differences in the percentages able
to meet the most widely used state minimum score re-
quirement (Minimum 35 and Mean 45) were observed.

Content Area Group ‘Performance

To further develop the differences between senior/
examinee test performance analyses were conducted for
each of the 22 content areas in the GED battery. The
mean p-value represents the average percent correct
on all items of a given content area. The number of items
contained in each content area and the mean p-values are
presented in Appendix 1.

When comparing group performances on the GED
Tests, it is important to note thatany given test represents
a sample of possible items that may have been used to
measure achievement in a particular content area and
major subject area. In constructing the GED Tests, items
are permitted to vary somewhat in difficulty from one
content area to another. Therefore, when study results
indicate that, for a sample of examinees, one set of items

Q
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(e.g., biology items) is more difficult than another (e.g.,
earth science items) within a particular test, it should not
be concluded that the group was “less prepared” in the
former area. Another set of items may have produced
different results. For this reason, percent correct values

two groups, but not to compare the achievement levels of
a single group on two content areas. ,

The overall performances of both groups only differed
slightly (see Table 4). Graduating high school seniors
correctly answered an average of six more Writing Skills
items, four more Mathematics itemns, two more Social

TABLE 3. Estimated Percent of 1980 U.S. Graduating
High School Seniors and GED Examinees Able to Meet
Various Minimum: Standard Score Requirements,

GED Ex

minees

]
il
1]
o
=
]
"
w

Requirements H

Minimum 40 or Mean 50 70
Mean 45 70
*Minimum 35 and Mean 45 69
Minimum 40 &9
Minimum 40 and Mean 45 67
Minimum 45 or Mean 50 55

I
o O O~
e M0

P
L

'Commission on Educational Credit and Credentials recommended
minimim score requirement.

2Current minifmum score requirement in most states. Refer ro the 1981
Annual Seatistical Report (GEDTS, 1982) for the current minimum
score requirement in effect in specific srates, territories, and provinces.

3
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T ABLE 4. Pgrcent of Items Cnﬁe:ﬂy Answera:l bv Group!

GED Teits Gﬁdﬁanng Seniors? GED Examinees?
Wnung Skll]s 59 51
60 56
55 53
i 65 64
Mathgmatlts 58 51

1A more d:tsﬂf:d table is presented in Appz:;di;c 2.
2Spon-to-graduate U.S. high school seniors.
}Includes GED examinees who do not pass the GED battery.

Studies items, and one more Science item than did GED
examinees. Ec;th gmups cgrrectly answered spprcxié

perfafmaﬁre, av&rage percenﬁ ~correct vslues fm’ content
areas within each or the GED Tests were examined. Grad-
uating seniors earned higher scores than did GED exam-
inees in all content areas except drama and prose literature.
Although differences do exist and the pattern of perfor-
mance is consistent (i.e., seniors perform better than GED
examinees) the magnitude of the actual differences is very
small. Further, the overall rank order (of the mean content
area pevslues) carrelatian c’@efﬁcient was 83 This sug-
seniors also tended to be dlfﬁiblf for GED e exuminees;
likewise, those areas that were less difficult for seniors

(as a group) also tended to be less difficult for examinees.
The most difficult content areas (i.e., types of items) for
both groups were chemistry and slgebra iterns. The least
difficult types of items for both groups were practical
fesd-*ﬁg. drams, snd general ra!ding iterns

ontent
areas that were more dlfficult fm‘ Semars alscn tented

to be more difficult for GED examinees (see Table 5).

TABLE 5. Mean Percent Correct, and Standard Devia-
:mn on Wntmg Shllg Cantent Areas for Graduating

Graduating GED
Seniors Examinees
Content Area Mean SLC Mzan sD
Spelling 63 17 54 18
Capitalization & Puncruation 59 17 47 17
Usage 57 17 50 18
Sentence Correction 61 15 55 15
Logic & ngﬁﬁllsflﬁﬂ 53 12 4'7 12

1 A more detailed table and Explsnatn:n are presented in Appendix 2.

Owverall performance differences ranged from six to nine
percent. The most difficult item type for both groups was
Logic and Organization. The least difficult content areas
for both groups were Spelling and Sentence Correction.
Estimated confidence intervals about the mean content
area p-values (i.e., percent correct) for the two groups are
shown in Table 6. If the confidence intervals overlap (e.g.,
Spelling,and Logic and Organization), the differences be-
tween the groups are not statistically significant (p > .01).
For example, the confidence intervals for the Spelling

eniors and GED examinees
were 58-68%, and 50-59%, respectively. Thus, the dif-
ferences were not statistically significant. However,
graduating seniors outperformed GED examinees in
Capitalization and Punctuation, Usage, and Sentence

content areas for graduating se

ficant differences
ferences in mean

Correction (p >.01). Statistically si
do not exist, despite apparént large d

number of factors mcluding wlthmﬂgrgup v.gnablll,v of

ability3, as well as the number of items contained withi
each content area. In addition, a statistically significant dif-
ference may actually represent only a 1-2 item difference

on a given test. Results Lﬁdlu:ated that seniors CCﬂ’fEEfl

answered about 1-2 more items (within a Writing Skills
ontent area) than did GED examinees.

[

Intervals! on

TABLE 6. Mean Content Area Confidence
Writdng Skills Test

?}sdﬁaﬁng Seniors GED Examinees

Area Content

Spelling 58-68 50-59
Capitl. & Punctuation 54-64 42-52
Usage 54-60 47-53
Sentence Correction 59-64 53-58
Lugu: & C}rgani;atlcm 5(}57 44-50

1These values represent ﬁﬂma[éd 99% confidence intervals and were
ealculated by muldplying the standard error of each mean p-value by
2.58. For example, on the Writing Skills test, graduating high school
senior probably would answer correctly an average of 58-68% of the
spelling items; GED examinees an average of 50-59%. If the intervals
overlap, the differences are not statistically significant (p >.01).

. In contrast to the similarity in overall
perﬁ:rmance on the other GED Tests, the least difficult

type of social studies items for graduating high school
seniors was the most difficult for GED examinees (see
Table 7). As a group, seniors correctly answered approx-
imaiely 61% of the U.S. History items. GED examinees
correctly answered about 56% of the items.

Differences between senior and examinees in mean

content area p-values for thee Social Studles test ranged
from three to five percent, and were not statistically

TABLE 7. Mean Percent Correct, and Standard Devia-
ﬁnm on Sﬂéial Smdiga Content Areas for Graduating

Gﬁausnng GED
~ Seniors Examinees
Content Areas Mean SD Mean sD
Economics 60 15 57 18
Geography 59 15 56 17
Political Science 60 17 57 17
U.S. History 61 17 56 18
Eehavic]fal Science 61 13 56 15

'A more dgtsﬂ:d Eab]i: and explanation are presented in Appzndlx 2.

5Dthe:r things equal, content areas showing the greatest variation in
the itemn p-values (i.e., the largesr standard deviation for p-values) re-
quire a larger d;Fference in means to be statistically significant; areas
with fewer items require a larger difference in means to achieve statis-

tical signifcance.
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significant (see Table B). For example, the confidence in-
tervals for the Behavioral Science items for graduating
seniors and GED examinees were 57-64% and 52-60%
respectively. Graduating seniors corrzetly answered ap-
proximately 1 more item (within a Social Studies content
area) than did GED examinees.

TABLE 8. Mean Content Area Confidence Intervals! on
Social Studies Test

Content Area Gfiduaﬁl';g Seniors GE?? Examinees

Economics 56-64 52-61
Geography 55-63 51-61
Political Seience 56-64 53-61
11.5. History 57-65 52-60
Behavioral Science 57-64 52-60

These values represent estimated 99% confidence intervals and were
‘calculated by multiplying the standard error of each mean p-value by
2.58. For example, on a given Social Studies test, graduating high school
seniors prabably would answer correctly an average of 57-64% of the
Behavioral Science items; GED examinees an average of 52-60%. If
the intervals overlap, the differences are not statistically sigr.ificant
(p<.01).

Science. In general, content areas that were more d. - -
cult for seniors also tenc=d to be more difficult for exam-
inees. Overall performance differences ranged from one
to three percent. Chemistry items were the most difficult
for both high school seniors and GED examinees, The
least difficult area for both groups was Biology (see
Table 9).

TABLE 9. Mean Percent Correct, and Standard Devia-
tions on Science Content Areas for Graduating Seniors
and GED Examinees!

GED

Graduating
Seniors Examiniees
Content Area Mean sD " Mean sD
Bialagy 58 17 56 20
Earth Science 56 15 55 19
Chemistry 46 15 43 19
Physics 54 14 51 18

'A more detailed table and :xplaﬁatinﬂ are presented in Appenﬂlr 2.

As shown in Table 10, performance differences be-
tween graduating seniors and GED examinees were not
statistically significant. For example, the estimarted con-

TABLE 10. Mean Content Area Confidence Intervals:
of Science Test

Graduating Seniors

Content Area

Biology 56-61 53-’59
Earth Science 53-60 50-60
Chemistry 41-50 38-48
thsif.s 50=§S 46-56

’Thﬁ& \fﬂlues r:pres:nt :snmat:d 99% confi d:nt:: mt:rvsls gnd were

Z 58. For :xsmﬂle on the Science test, grsdustiﬁg hlgh sthml seniors
probably would answer carrectly an average of 56-61% of the Biology
items; GED examinees an average of 53-59%. If the intervals overlap,
the differences are not statistically significant (p <.01).
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fidence intervals for Earth Science items were 53-60% for
graduating seniors and 50-60% for GED examinees.
Graduating seniors and GED examinees correctly an-
swered approximately the same number of items within

a specific content area with the exception of Biology. On
average, senir:’;rs tﬂrfetflij srls’wered apprgximiatély 1 more

Reading Skills. Content areas that were more difficult
for seniors, also tended to be more difficult for GED ex-
aminees. Overall performance differences ranged from
one to four percent. The most difficult item type for both
groups was Poetry (see Table 11). The least difficult con-
tent area for both groups was Practical Reading.

TABLE 11. Mean Percent Correct, and Standard Devia-
ti:m n R rading Conteant Areas for Graduating Seniors
and G ED Examinees.!
Graduating GE]ZI -
Seniors Examinees

Content Area Mean sSD Mean sD
Practical Reading 73 17 69 15
General Reading 65 14 &4 17
Prose Litarature 63 16 &4 17
Poetry 60 15 58 15
Drama 66 15 67 14

1A more detallaﬂ table and explanation are przsented in Appendix 2

As shown in Table 12, differences between graduating
ser:iors and GED examinees were not statistically signifi-
cant. Er::th groups carrefztly answeréd appraximat&ly the

TABLE 12. Mean Content Area Confidence Intervals!
on Reading Skills Test

Cﬁntent Area

Graduating Seniors  GED Examinees

Practical Reading 68-79 63-75
General Reading 62-62 60-68
Prose Literature 59-67 60-68
Poetry 55-66 51-64
Dfama 60-71 50973

Egli:ulatgd by mulnplymg Eh:, st,sndard error Eif :,,szh mean pgvalug by
2.58. For example, on the Reading Skills test, graduating high seniors
probably would answer correctly an average of 68-79% of the Practical
Reading items; GED examinees an average of 63-75%, If the intervals
overlap, the differences are not staristica!ly significant (p <.01).

Mathematics. Content areas that were more difficult
for seniors, were also more difficult for GED examinees.
The most difficult item type ﬁ::r bmh groups was Algebra

frgm 4-15 pefcgnt! The lf:ast dlfﬁc:ult content area for
both groups was Arithmetic.

As shown in Table 14, except for Algebra items, differ-
ences between graduating seniors and GED examinees
on Mathematics content area p-values were not statisti-
cally significant. Graduating seniors correctly answered

11
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TABLE 13. Mean Percent Correct, and Standard Devia-
tions on Mathematics Content Areas for Graduating
Seniors and GED Examinees.!

Graduating GED
Seniors Examinees
Content Area Mean sSD Mean SD
Arithmetic 63 20 59 23
Geometry 57 21 48 24
Algehrg 49 IQ 34 18

' A more detailed table and :xplanatmn are pres&ntéd in App:ﬂdlx 2.

TABLE 14. Mean Content Area Confidence Intervals!
on Mathematics Test

Graduanng Seniors GED é minees

Content Area

Arithmetic 60-66 55;63
Geometry 51-63 42-55
Algebra 44-53 29-38

'These values represent estimated 99% confidence intervals and were
caleulated by multiplying the standard error of each mean p-value by
2.58. For example, on the Mathematics test, graduating high school
seniots probably would answer correctly an average of 44-53% of the
Algebra items; GED examiness an average of 20-38%. If the intervals
overlap, the differences are not statistically significant (p > .01).

approximately one to four additianal items (within a
content area) than did GED examinee

i

vs. GED Graduates

To this point, this paper has addressed the perfor-
mance of GED examinees and graduating seniors sampled
in the 1980 studies. A questic n frequently asked by adult
educators, administrators, teachers, admissions officers,
and employers is “How do GED ‘graduates’ compare
with graduaring high school seniors on the GED Tests?”
To address this issue, analyses similar to those noted
above were performed using only the item data from
examinees who earned a minimum of 35 on each GED
TEEE and an average Qf 45 across the GED battery (Thls
ment to earn the hlgh s:hac:l Equl ,,lency credentlal based
on GED Test results.)

As shawn in Table 15, these detailed Enalyses indicated

seniors (based ©On mean content area prvalues) in 18 of the
22 content areas contained in the GED battery. The con-
tent area p-values for graduating seniors, GED examinees,
and GED gfaduates are shnwrn in Flgure 2. Estlmated con-
dix 2. Thé most m:ntable dlfferenzes t:u:curred on the
Reading Skills test. Differences between GED graduates
and graduating seniors were statistically significant in
General Reading and Prose Literature. Estimated confi-
dence intervals for the General Reading items for GED
graduates and graduating seniors were 71-79% and 62-
69%, respectively. Estimares for the Prose Literature
items for GED graduates and graduating seniors were
70-79% and 62-69%, respectively.

Q
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TABLE 15. Mean Percent of Items Correctly Answered
by Graduating Hzgh School Seniors and GED Graduates.!

Graduatmg GED
Seniors Graduates
No.

Content Area Itermns? Mean 5D Mean sD
Writing Skills
Spelling a0 63 17 61 18
Capitl. & Punctuation s} 59 17 53 19
Usage 16 57 17 58+ 19
Sentence Correction 216 61 15 65+ 16
Logic & Organization 108 53 12 56F 14
Social Studies
Ecenomics 105 60 15 66+ 18
Geography 86 59 15 65+ 18
Palitical Science 110 60 17 67+ 18
U.S. History 134 61 17 65+ 19
Behavioral Science 105 61 13 66+ 16
Science
Biology 262 58 17 65+ 21
Earth Science 111 56 15 65+ 21
Chemistry 85 46 15 50+ 22
Physics 82 54 14 59+ 20
Reading Skills
Practical Reading 54 73 17 79+ 16
General Reading 113 65 14 75+ 16
Prose Literature 103 63 16 74+ 17
Poetry 45 60 15 69+ 17
Drama 45 66 15 76+ 15
Mathematics
Arithmetic 251 63 20 68+ 24
Geometry 91 57 21 56 26
A]gebra 108 49 19 39 21

fram a 3@% rsndgn 5ample Exf examinees parﬂtlpatmg in th: 1980
National Survey. Percent correct values for GED graduates are based

on a subset of the GED examinec sample (i.c., those examinees who

earned a minimum of 35 on each test and an average 45 across all five
GED Tests). Values followed by a plus sign (+) represent areas where
GED graduates outperformed grsduaﬂng seniors.

2Mumber of items on nine forms of the GED battery that were used in
these analyses. All available forms that had data for both groups were
included in the analyses.

Discussion

The observed difference in overall performance indi-
cated by the percentile ranks of each group was probably
related to the GED examinee awareness of the current
minimum standard score requirements in effect in most
states. Unlike GED examinees who take the GED Tests
with a specific objective (i.e., to earn scores high enough
to qualify for a high school equivalency credential), grad-
uatiﬁg seniors partiéipating in the nt:rming study are

the tests um‘ll thraugh instruction or self study, they are
reasonably confident of earning standard scores of at
least 35-45. The availability of widely used predictive
tests (e.g., Official GED Practice Tests (GEDTS, 1979))

may cgntﬂbute to the relaﬁvely small ﬁumbers of GED

12
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than dld C‘:ED examinges s in every content area contained
on the GED Tests except Drama and Prose Literature.
Performance differences on Capitalization and Punctua-
tion, Usage, Sentence Correction, and Algebra were
statistically significant. Differences between the two
groups showed that, in general, seniors correctly an-
swered one to four additional items per test than did GED
examinees. Both groups correctly answered approximately
the same number (:F BEading Skills ifeiTlS Péfhaps, bex

time hsy take the TESE, as well as Citth‘ préparatmn and
pretesting activities of examinees, the percentages of
Loth groups able to meet the recommended minimum
score requirements to earn the high school equivalency
credential were essentially the same.

The purpose of this study was not to provide a formula
for adule Bssi;: Edu:atars thst whern sppliéd to fhéir cur-

inees pass*ﬁg the GED Tests. ] However, bﬁSid on t,h\:
overall performance of graduating high school seniors
and GED examinees, it would seem that the two groups
differ most in terms of achievement in Capitalization and
Punctuation, Usage, and Sentence Correction on the
Writing Skills test, and in Algebra on the Mathematics
test. Because geaduating high school seniors earned higher
scores in each of these four areas, additional or more
effective instruction may result in better GED examinee
performance. Other factors such as test anxiety may also
influence test performance.

Although performance differences berween GED ex-
aminees and graduating high school seniors were found,
they were small. As shown in Figure 1, the score distribu-
tions of graduating high school seniors and GED exam-
inEES Dverlap substantiallv Furﬂ’ler, BD% Qf current

raqulremsnts for t.hc:: '.,JED TESS That is, examinees wht;)
pas’s ﬂ"‘lé GED Tests, ha'\fe derﬂaﬁst’r’ated schieverﬁem

It sh\:xuld not be inferred that, on an individual basis,
a given GED examinee is more or less prepared than a
given graduating high school senior. Most GED exam-
inees complete the 10th grade, have been out of school
an average of 5-10 years, and are currently employed.
Considering these factors, the similarity of test scores for

Q
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the GED examinees and graduating seniors, is a notable
commentary on examinee motivation and on the caliber
of instruction offered in adult education programs.

The findings presented here substantiate the Office
on Educational Credit and Credentials policy for award-
ing high s::hc:r:ﬂ Qi’éd&ﬁﬁsls bzssed on thé GET:) Tests. GED
in most areas on the bﬂﬁé‘fj In the four areas where gr'd=
uating seniors outperformed GED graduates, the differ-
ences were not statistically significant. The authors be-
IIEVE that persons who meet the state/provincial established

ainimum score levels for the high school equivalency
credential based on GED Test results should be con-
sidered high school graduates for the admissions, military,
licensing, and employment purposes. Their test results
reported here demonstrate this achievement equivalency.
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APPENDIX 1. Mean Percent of Items Correctly Answered APPENDIX 2. Mean Content Area Confidence Intervala.!
by Graduating High School Seniors, GED Examinees, and _ .
GED Graduates.! Gmduahng GED GED
Content Aren Szniors Ezaminess | Graduates?
Gﬁ&us@g GED ~ GED Writing Skills
No. [_>eniore | Exominees | Graduates Spelling «...vvvuvun..|  58-68 50.59 57-66
Content An:a ltems?| Mean SD Meﬁrx sD Mu‘:aﬁ SD Capitl. & Punetuarion, | 54-64 42-52 48.58
- _ i —_— — cees 54-60 47-53 54-61
Writing Sk!lls Sentence (:Dfrecﬂﬁn . 59-64 53-58 62-68
Spelling .............. 20 63 17 54 18 | 61 18 Logic & Organization .|  50-57 44.50 52-59
Capitl. & Pum:msnun 20 59 17 47 17 53 19 e .
Usage.....o.evvens {216 | 57 17 | 50 18 | 58+ 19 Soctal Studics g o ,
Sentence Correction ...[ 216 | 61 15 | 55 15 | 65+ 16 omOMGS ey oot o gé;;é
5 " seography........... 35- 21-61 0-7C
Logic & Organtzation .| 108 3312 ] 47 12 56+ 14 Polirical Science ......|  56-64 53.61 | . 62-71
Social Studies N ) US. History .........] 57-65 52-60 61-70
Economics............ 105 60 15 57 18 66+ 18 Behavioral Science . ! 57-64 52-60 62-70
Geography . 86 59 15 56 17 65+ 18 Science
Pucﬂsmgl Science . . I}D 6 17 57 17 §5+ 18 iology 56.61 53.50 61.68
.5, History .... 134 31 1? 56 l§ 65+ 19 ) 53.60 50.60 60-70
Behavioral Science .....| 105 61 13 56 15 66+ 16 Chemisty ...........| 31.50 38.48 44.57
262 5 - s 20 Physn;s 50-58 46-56 53-65
262 58 17 56 20 65+ 21 e ey
11 | 56 35 | 55 19 | é5+ 21 Reading Sk‘llr‘ : . .
85 46 15 | 43 19 | 50+ 22 g o ne
7 7 82 S4 14 | 51 18 | 59+ 20 so.67 o8 fome
Reading Skills 55-66 51-64 63-76
Practical Reading .| 54 73 17 69 15 79+ 16 60-71 60-73 71.82
General Reading.......[ 113 65 14 64 17 75+ 16 Mathematics '
Poony oo |93 | G0 15 | S5 15 | ebr 1 Arhmac gose | sse | en
45 66 15 | 67 14 | 76+ 15 Geometry ..... 31-63 42-55 49-63
) il Algebra . 44-53 29-38 34-44
Mathemnatics = —
Arithmetic............| 251 63 20 59 13 68+ 24 !'These valu&s represent Eﬁtlmﬁféd 99% confidence mrervals and were
Geometry 4 91 57 21 48 24 56 26 caleulated by multiplying the standard error of each mean p-value
Algebra 108 49 19 34 18 39 21 by 2.58. Far example, on a given Writing Skills test, graduating high
IR S— — o W school seniors probably wauld answer correctly an average of 58-
"Percent correet values ﬁ:r GED examinee data based an item data from a 68% of the spelling items; GED examinees an average of 50-59%;
30% random sample of examinees participating in the 1950 National Sur- GED graduates, 57-66%.
vey. Percent correct values for GED graduates are based on a subset of the ?Based on GED examinees who earned standard scores of at least 35
GED examinee sample (i.e., those examinees who earned 2 minimum of on each GED Test and an average standard score of at least 45 on all
35 on each test and an average 45 across all five GED Tests). Values fol- five tests in the GED battery.

lowed by a plus sign (+) represent areas where GED graduates outper-

perfnfmr:d graduating seniors.

?Number of items on nine forms of the GED barttery that were used in these
analyses. All available forms that had data for be th groups were included
in the analyses.
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1. An achievement test is one designed to measure
dent's grasp of some body of knowledge or his profici
certain skill domains. The GED Tests are intended to m
achievement from a sample of expected outcomes of four
of high school instruction.

the range of possible score es,
e attained by an individua
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4. A bést answer item is a mu]tlplc chms:e test item in

inee's task is to SEIEEE the best response, e
not be the only plausible response. In a bes
dlfference between the correct answer and he’: incorrect alter-

a dlfft:renct: in degree of correctness
55, M@st items on the GED Tests are of this wpe

leten

5. Comparable scores are expressed on the same scal
have the same mean and the same variability. If scores on several
tests are truly ﬁampgrabl& fora gmup af examinees, listri
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the scores GF any individual on the sev

6. ’ﬂ’ie content validity of the GED Tests is determined
t to which the items i s
the expected ou tu:omEs of ffjur vears nf igh school instruction
and by the degree to which theitems falthfully tap these cutcomes.
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8. A critical score separates those which are satisfact
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and territories are free to choose unique
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prccédur& whereby two parallel exam-

: on a common scale of measurement. Typi

'arf:llt:l fm‘ ms. Df an Exammsncn are constructed
Il

takmg different parallel exam quating
used in connection with the GED Tests
equating. This procedure involves the develc}pmem of a funs:f
tion of equal percentile values based on the observed raw score
distributions of the two parallel form h quating func-
tions are then used to convert each para 0 a given base
form score. As the base form has ady b normed and
placed on a scale, equating allows all par::’xllcl forms to be placed
on, and interpreted in terms of, this one

12. A fﬂ:quency distribution

i Is opposite each of +
the total group falling
“frequency distribution” and *di
early synonymous.

are

a

13. The mean is a measure of the central tendency of the
average numerical value of a set of scores. It is calculated by
adding all of the scoies and dividing the sum by the number

)

14. A nlultiplf—:ethait& item has two p
sisting of a direct question or an incample e

2 ;,mim;f:'s task is to
ver the distracters.

LISECl in FEIEUDH to test scores, is

15. A norm, as the term is
the average or tyr;ﬂtal test score (or other measure) for members
often presented in tablEs givi

of a specific grouj
th& typmal

udents in a given grade or students ofa
ageg English editions c::f the GED Tests are normed using a
sarm raduating seniors in high schools through-
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comparisons and interpretations of scores. Th= standard scores
for each GED Test are normalized scores with a mean of 50 and
a standard deviation of 10. The relationship between raw scores
sers) and standard scores is based on

high school senio

30. A standardized test is one which has been constructed
in accord with detailed specifications, one for which the items
have been selected after tryout for appropriateness in difficulty
and discriminating power, one which is accompanied by a
manual giving definite directions for uniform administration
and scoring, and one which is provided with relevant and de-

pendable norms for score interprerad
are ordinarily constructed by test spec
competent teachers or experts.

31. A T-score is a normalized standard score on a scale such
thar the distribution of T-scores in the population from which
they are derived has a mean of 50 and a standard deviation of
10. The original T-scores were devised by McCall and named
in honor of Thorndike and Terman. GED standard scores are
of this type.

32. The variance is a measure of the dispersion of scores
ahout their mean. The varianc? is the mean of the squared de-
viations of the scores from their mean. Hence, it is equal to the
square of the standard deviation.
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GED Testing Service Research Siudies #3
Andrew G. Malizio and Douglas R. Whitney

YOUR VIEWS ARE IMPORTANT! After you read and examine this publication, please forward your
comments to the GED Testing Service. For your convenience, this response form is provided.

PLEASE RESPOND so that your views can be considered as we plan future publications. Simply com-
plete the form, fold, seal and mail it back to us. We want to hear from you!

Did you read this publication?
. Completely

——More than half

—Less than half

Just skimmed

Does this publication fulfill its purpose as stated
in the preface or introduction?

— Completely

—_Partly

——Not at all

Did you find the content to be stated clearly and
accurately?
—_Always yes
.In general, ves
In general, no
—Always no
Other _ __ _ .

Were the contents presented in a convenient
format?
__Very easy to use
Fairly easy
Fairly difficult
—Very difficult
Other

Did you find this publication useful in your work?
— Often

— Sometimes

] Seldom

Which section is most valuabie?

Did you find any areas of the publication difficult
to understand?

—No

Yes, Which ones?

Would you recommend this publization to a col-
league?

Yes, without reservations

Yes, with reservations

— No

—_Other _ ,,, _

Were the tables/figures difficult to understand?
Very easy to understand

Eairly easy

— Fairly difficult

— Very difficult. Whichones? _____

___Other _ _ ,

What is your impression of the overall appearance
of the publication (graphic, art, style, type, etc.)?
———Excellent

— Good

—__Fair

— Poor

When similar studies are published, what changes would you like to see made? i .
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CURRENT GED TESTING SERVICE PUBLICATIONS 6

{See order information below)

*Who takes the GED Tests? A national survey of Spring 1080 examinees. (GEDTS Research
Studies, No. 1, 1981) The results of a detailed survey of nearly 13,000 recent examinees.
(40 pages; $2.50)

*The GED Annual Statistical Report. Contains data from each participating department of
education and the GED Testing Service for tests conducted during each calendar year.
(16 pages; $3.50 for 1981 report; $2.50 for earlier reports)

*Work rates on the GED Tests: Relationships with examinee age and test time limits. (GEDTS
Research Studies, No. 2, 1981) A study of the preferred examinee test work rates and
their relationship to the original test time limits—the basis for changes in two of the origi-
nal test time limits. (37 pages; $5.00)

*Examiner’s Manual for the Tests of General Educational Development. Policies and procedures
under which the nation-wide GED testing program is conducted, 1981. (82 pages; $5.00)

*The GED Information Brochure. Brochure of information about the nature and history of the
tests and testing program, 1981. (Single copies free; multiple copies $. 10 each plus postage)

The 1980 Norming of GED Tests. Describes processes of the 1980 norming study of the GED
Tests. (GEDTS Memo #15, July 1981)

Predictive validity of the GED Tests for two year college study South Plains College, Texasby]. C.
Wolf. GED Research Brief No. 1, March, 1980

How useful are the Official Practice GED Tests and the General Educational Performance Index
for predicting performance on the GED Tests? by W. ]. Musgrove. GED Research Brief,
No. 3, March 1981.

C‘zt;y C’fpmmuﬂ ity C’allege Flﬁﬂdﬂ by R.C. Wllson and othc:fs. uED Rs:seaﬁ:h Bl‘lii_!f, ND. %h
April, 1981.

What do the GED Tests measure? Washington, D.C.: American Council on Education, 1982,
Intended for teachers and those involved in preparing or evaluating instructional materials;
the most extensive and complete description of the current GED Tests’ contents, skills,
and format. Illustrative items are included for each section of th.: tests. (67 pages; Avail-
able from Contemporary Books, Inc., 180 North Michigau Avenue, Chicago, IL 60601.)

Official GED Practice Tests and Teachers’ Manuals. Washington, D.C.: American Council
on Education, 1979 & 1980. Half-length tests, comparable in content, difficulty, and
format to the GED Tests—with score conversion tables needed to ensure predictive ac-
curacy. Manuals and answer sheets (both sefl-scoring and teacher-scorable). All materials
are available in Eﬁghish (U S and Canadian edltions), Spamsh amﬂ audiorassette ver-

New Yark NY 1@1(35)

Markcd (*) items are available prepaid at the prices shown; single copies of other publications will be provided
free of charge as long as supplies last.

NOTE: ALL ORDERS FOR LES$S THAN $10 MUST BE PREPAID. Send check or money order to: GED
Testing Service (Research and Development), One Dupont Circle, Suite 20, Washington, D.C. 20036.
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