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Executive Summary

The California High School Exit Examination (CAHSEE) has been developed by the California
Department of Education (CDE) to assess achievement of content standards for English
Language and Arts (ELA) and mathematics set by the California State Board of Education
(SBE). The CAHSEE is typically administered five times per year to allow several testing
opportunities each year for those students who have not yet passed the examination. This report
covers the three CAHSEE test administrations given in February, March and May 2004.

The test forms administered in 2004 were based on revised test blueprints for both the ELA and
mathematics sections. In ELA, the number of constructed-response (CR) items was reduced
from two to one and the number of multiple-choice (MC) items was reduced from 82 to 72 in
order to reduce the administration burden from two days to one day. In addition, the relative
numbers of items in other ELA strands were revised and the relative weight of the CR item in
relation to the MC items was changed so that the weight of writing in the total score remained at
about 50%. This resulted in a 90-point score comprised of 45 points from MC reading items, 27
points based on MC writing items, and 18 points based on a CR writing item.

For mathematics, a change in test difficulty specifications was made after research indicated that
the California Content Standards could be validly assessed using items that were slightly less
complex, particularly in the areas of algebra and measurement and geometry. Test difficulty
specifications for the CHASEE mathematics test were also changed so that the new version of
the test would be slightly easier than in the past.

In addition, new standards were set for both the ELA and mathematics sections based on the new
test blueprint and difficulty specifications in September 2003. The new standards were
subsequently applied and a new reporting scale established beginning with the February 2004
administration.

Each test form was constructed from items that had been previously administered and placed
onto the operational scale. Each test form also included a set of anchor items that were used to
maintain the operational (theta) scale. For February and March, approximately 30 items were
common between the two forms. These items had been previously administered in an
operational test form. The May forms included 20-25 anchor items, of which, approximately
half were from the February 2004 administration and the other half were from the March 2004
administration. All items included on operational test forms had been evaluated by review panels
for bias and sensitivity and to certify that each item was matched correctly with its intended
content standard. In addition, each test form was reviewed and approved by the California
Department of Education (CDE).

Table E.1 presents the administration dates and total number of examinees taking one or both
CAHSEE content areas during the February, March and May 2004 administrations. The
majority of examinees in February and March were first time examinees. Examinees taking only
one content area were repeat examinees that did not pass that content area during a previous
administration.
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Table E.1: Summary of Examinees Tested for Each Administration by Content

Administration | Total Examinees | ELA & Math | ELA Only | Math Only
February 2004 151,436 140,726 5,737 4,973
March 2004 299,650 280,963 10,419 8,268
May 2004 16,375 7,018 4,998 4,359

The passing rates for all students taking each content area by test administration are presented in
Table E.2.

Table E.2: Summary of Passing Rates by Content Area and Test Administration

English Language Arts Mathematics
Administration | N Tested | N Passed (%) | N Tested N Passed (%)
February 2004 146,463 | 107,748 (74%) 145,699 104,322 (72%)
March 2004 291,382 | 221,494 (76%) 289,231 219,389 (76%)
May 2004 12,016 5,927 (49%) 11,377 5,190 (46%)

The Educational Testing Service (ETS) conducted a series of analyses to evaluate the items and
test forms for each of the CAHSEE administrations. For each administration the following
analyses were completed: classical item analyses, differential item functioning, item response
theory (IRT) calibration, scaling and equating. In addition, scoring tables were created for each
operational test form and reliability indices were calculated. In addition, this technical report
includes results from the following studies: inter-rater agreement for the ELA CR item,
generalizability, decision accuracy, and mark discrimination studies. Additional summary
analyses conducted for students having special accommodation needs are included in this report,
as well as the results from the September 2003 standard setting study.

All item analyses, including calibration, equating and scaling, were completed using GENASY'S
(ETS proprietary software) or commercially available software (e.g., SAS, SPSS, GENOVA).

In all cases, analyses were conducted on complete records for each content area (i.e., students
must have attempted at least 5 items on the test form). Because students are allowed to take
either ELA or mathematics in separate administrations, not all students took the ELA and
mathematics examinations in a single administration. Individuals who entered invalid form
numbers, left fields blank or double gridded fields were excluded for the purposes of the analyses
reported in this technical report. Students having blank sections were excluded from the equating
samples.

Highlights of the results for the February, March and May CAHSEE administrations included in

this report are presented in tables E.3 and E.4 below. These statistics indicate satisfactory
performance of the test form constructed for these examinations.
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Table E.3: CAHSEE Summary Statistics—English Language Arts

Administration February 2004 March 2004 May 2004
Scale Score Information
Number of Examinees 146463 291382 12016
Mean 374 379 351
SD 38 40 41
Possible Range 275-450 275-450 275-450
Obtained Range 275-450 275-450 275-450
Median 375 381 348
Test Information
Reliability 0.94 0.95 0.95
Raw Score Standard Error of Measurement 3.86 3.73 4.21
Mean Omits 0.40 0.34 1.69
SD Omits 3.59 3.26 8.30
% Responding all items 93 92 87
% responding all items — 1 item 98 98 94
% responding all items -2 items 99 99 95
% responding all items -3 items 99 99 96
% responding all items —4 items 99 99 96
% responding all items -5 items 99 99 96
Item Information*
Number of Items 72 72 72
Mean Observed Average Iltem Score (AlS) 0.71 0.73 0.60
Equated Mean Rasch B-Value -0.01 0.05 -0.04
Mean r-Biserial 0.53 0.55 0.58
SD r-Biserial 0.09 0.09 0.09
Examinee Information
ELA Only Examinees
Number of Examinees 5737 10419 4998
Mean Scale Score 343 344 349
Scale Score SD 36 39 42
Median Scale Score 339 340 346
ELA and Mathematics Examinees
Number of Examinees 140726 280963 7018
Mean Scale Score 375 380 352
Scale Score SD 37 39 41
Median Scale Score 375 381 350

Note. *Means and standard deviations for item information section are computed on 72 MC items only
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Table E.4: CAHSEE Summary Statistics—Mathematics

Administration February 2004 March 2004 | May 2004
Scale Score Information

Number of Examinees 145699 289231 11377
Mean 374 379 350
SD 37 38 34
Possible Range 275-450 275-450 275-450
Obtained Range 275-450 275-450 275-450
Median 371 376 345
Test Information

Reliability 0.94 0.95 0.94
Raw Score Standard Error of Measurement 3.71 3.64 3.93
Mean Omits 0.28 0.23 .99
SD Omits 2.54 2.16 6.04
% Responding all items 91 91 86
% responding all items — 1 item 97 98 95
% responding all items -2 items 99 99 97
% responding all items -3 items 99 99 97
% responding all items —4 items 99 99 98
% responding all items -5 items 99 100 98
Item Information

Number of Items 80 80 80
Mean Observed Average. ltem Score (AlS) 0.66 0.67 0.52
Equated Mean Rasch B-Value -0.24 -0.17 -0.22
Mean r-Biserial 0.54 0.55 0.52
SD r-Biserial 0.09 0.09 0.12
Examinee Information

Mathematics Only Examinees

Number of Examinees 4973 8268 4359
Mean Scale Score 349 351 350
Scale Score SD 32 32 34
Median Scale Score 345 347 345
ELA and Mathematics Examinees

Number of Examinees 140726 280963 7018
Mean Scale Score 374 380 350
Scale Score SD 37 37 34
Median Scale Score 371 378 345
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The chapters that follow describe the technical procedures applied to the CAHSEE for the three
2004 administrations, and the results of statistical analyses based on the data from these
administrations. Chapter 1 provides background information and Chapter 2 summarizes the
statistical specifications followed in test form assembly. The equating procedures and
documentation of the three equating results are presented in Chapter 3. Chapter 4 summarizes
item-level analyses of the three 2004 CAHSEE administrations, including classical item
analyses, DIF, IRT analyses, and evaluations of model-data fit. Chapter 5 summarizes test-level
analyses, including estimates of reliability, decision consistency, decision accuracy, and
technical characteristics of the CR item scoring for ELA. Chapter 6 describes a number of
special analyses applied to the three CAHSEE administrations, including summaries of test
results for students with disabilities and special accommodations, generalizability analyses, and
mark discrimination analyses on the CAHSEE mathematics and ELA tests by school. Chapter 7
describes the procedures used and results of the September 2003 standard setting study.

15



Chapter 1: Background

The California Department of Education (CDE) initiated the development of the California High
School Exit Examination (CAHSEE) to ensure that all students graduating from high school
demonstrate grade-level competency in reading, writing and mathematics. The CAHSEE was
first administered to ninth graders on a voluntary basis in March and May of 2001. Beginning
October 1, 2001, CDE entered a contract with Educational Testing Service (ETS) and its
subcontractors for the development and administration of the CAHSEE. In 2004, the CAHSEE
was administered three times. This report covers the three administrations: February 2004,
March 2004 and May 2004.

Target Population

The target population for the CAHSEE is all California public high school students. The 2004
administrations consisted primarily of 10" grade students testing for the first time.

Test Description

The CAHSEE offers an examination in mathematics and an examination in English-language
arts (ELA). Students may take either one or both examinations in a single administration. Both
examinations are right-scored (i.e., one point is assigned for each correct answer). One test form
was constructed for each operational administration consisting of available items from the item
bank. In addition to the standard forms, Braille, large-print, and audio CD versions were also
available. One emergency form was also constructed to cover all three administrations, although
it was not necessary to use this form.

The ELA examination measures reading and writing skills as defined by SBE standards through
grade 10. The reading portion of the examination covers topics such as vocabulary and
informational and literary reading. The writing portion of the examination covers topics such as
writing strategies, applications, and conventions. The CAHSEE mathematics examination
measures standards adopted by the State Board of Education (SBE) through Algebra I. It covers
topics such as statistics, data analysis and probability, number sense, measurement and geometry,
algebra, and mathematical reasoning.

Beginning with the February 2004 administration, several changes in the test blueprints were
made. To reduce the administration burden from two days to a single day, the ELA portion of the
CAHSEE was revised in several ways. The revisions included reducing the number of CR items
from two to one and reducing the number of MC items from 82 to 72. In addition, the relative
numbers of items in other ELA strands were revised and the relative weight of the CR item in
relation to the MC items was changed so that the weight of writing in the total score remained at
about 50 percent. This resulted in a 90-point score that is comprised of 45 points based on MC
reading items, 27 points based on MC writing items, and 18 points based on a CR item writing
item. The CR item is related either to a literature or informational passage or to a written
response to a writing prompt.

For mathematics, a change in test difficulty specifications was made after research indicated that
the California Content Standards could be validly assessed using items that were slightly less
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complex, particular in areas such as algebra and measurement and geometry. Test difficulty
specifications for the CAHSEE mathematics test were changed so that the new version of the test
would be slightly easier than in the past. The mathematics examination consists of 80 MC items.

In addition to the operational items, the test forms also include field-test items. In order to
maintain the item pool for construction of future forms, multiple forms were administered, each
containing the same operational item set and a set of unique MC field-test items. In mathematics,
the field-test section consisted of 12 MC items, and in ELA, the field-test section consisted of 7
MC items per form. ELA CR items are field-tested separately from the operational CAHSEE
administrations. A summary of the items included in the three administrations is shown in Table
1.1.

Table 1.1: Items Included in the 2004 Administrations

Administration Operational Field-Test Forms Number of
Items Field-Test
Items*
February 2004
English-Language Arts 72 MC, 1 CR 25 174
Mathematics 80 MC 25 298
March 2004
English-Language Arts 72 MC, 1 CR 94 655
Mathematics 80 MC 95 1139
May 2004
English-Language Arts 72 MC, 1 CR 25 172
Mathematics 80 MC 25 300

*Note. In some cases the same field-test items may have appeared in more than one form.
Scores for Analysis and Reporting

The MC CAHSEE items are right-scored, each correct response is worth one point, and the
points are summed to calculate the total MC score. The CR item included on the ELA test is
scored on a rubric ranging from 1 to 4 points. Constructed-response scores in half-point intervals
are possible because two raters score the writing exercise and the results are averaged when the
scores assigned by the raters are adjacent scores. When the raters assign non-adjacent scores, the
scoring leader, who assigns the final score, provides resolution.

The Online Scoring Network (OSN) is used for scoring CAHSEE CR items. This system was
developed at ETS for the purpose of transmitting CR items electronically to readers at remote
locations via the Internet. CR items are displayed on a PC screen to readers who enter their
scores via simple mouse clicks. The structure of a typical scoring session, whether half-day or
full day, is standardized. At the beginning of each scoring session, readers enter the OSN
software and score a calibration set - a set of pre-scored responses to one topic arranged in an
electronic folder. Each scoring leader can monitor reader performance via the OSN software.
Depending on a reader’s results (exact, adjacent, or discrepant scores), the scoring leader will
either allow the reader to proceed to operational scoring of examinee responses or will require
the reader to score an additional calibration set. If the reader cannot calibrate successfully, he or
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she is not allowed to score operational CR items. OSN automates the distribution of sets of
papers to the required number of readers. Two readers are provided for each response, with a
third scorer providing resolution of non-adjacent scores. As with paper and pencil scoring, the
third reading, when required, is provided by staff with more experience and authority, typically a
scoring leader. OSN produces topic and reader summary reports for future reference by Test
Development (topics) and OSN staff (readers).

Weighting Scheme for Reported Scores

The ELA section consists of 45 MC items measuring reading, 27 MC items measuring writing,
and one CR prompt. The weighting of these components as follows:

MC Reading Items: 45 items times scoring weight of 1.0 = 45 points
MC Writing Items: 27 items times scoring weight of 1.0 =27 points
CR Item: 4 point rubric times scoring weight of 4.5 = 18 points

Total points MC = 72 points (80% of the total points)
Total points CR = 18 points (20% of the total points)
Total points: Composite (MC + Weighted CR) = 90 points.

There is no special weighting scheme for the mathematics section — each item is worth one score
point.

In all cases, total raw scores on the CAHSEE are transformed to a reported scale that ranges from
275 to 450, with the minimum passing score set at 350.

Subscores

In addition to total scores, student performance is reported for a number of content strands
associated with each test. Table 1.2 below summarizes the subscores reported for the CAHSEE.
In addition, a CR item score is reported. Number correct and percentage correct scores are
reported for each content strand. In mathematics, a separate score based on items that measure
Mathematical Reasoning (8 items total) in addition to the primary strand classification is
calculated but not reported to students.
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Table 1.2: Mathematics and ELA Subscores

Mathematics Content Standard Number ELA Content Standard Number
of Items of Items
Probability & Statistics (PS) 13 Word Analysis (RV) 7
Number Sense (NS) 17 Reading Comprehension (RC) 18
Algebra & Functions (AF) 20 Literary Responses & Analysis (RL) 20
Measurement & Geometry (MG) 18 Writing Strategies (WS) 12
Algebra 1 (A1) 12 Writing Conventions (WC) 15
Mathematical Reasoning (MR)' 8 Writing Applications-CR (WA) 1

Note. 'Ttems in this category are also classified under one of the other identified strands.
New CAHSEE Passing Scores

In September 2003, a standard setting study was carried out using CAHSEE test forms that were
constructed to meet the new blueprints and difficulty specifications (see Chapter 7). In
November 2003, after reviewing the results of this study, the California Board of Education set
new passing scores on the CAHSEE corresponding to specific score levels on the test forms used
in the standard settings: 55 percent correct on the mathematics portion (44 out of 80) and 60
percent of the points on the ELA portion (54 points out of 90). As a result, a new reporting scale
was established beginning with the February 2004 administration. Additional details are
presented in Chapter 3.

Raw Score to Scale Score Conversion

Students taking the CAHSEE have multiple opportunities to take the exam until they pass both
the ELA and mathematics portions. When administering multiple forms of a test there is a need
for a "constant scale". This means that the passing score must represent the same level of
achievement on all forms (versions) of the CAHSEE. To maintain comparability of scores
across multiple test forms, number correct or raw scores are converted to scale scores. The
raw-score to scale-score conversion reflects the relationship between the difficulty of individual
test items comprising each test form and the constant measure of achievement indicated by the
reported scale scores. For different test forms, the expected number-correct score for a given
level of achievement may vary somewhat due to (usually small) differences in the average
difficulty of the items in one form compared to the average difficulty of items in other test forms.
This is why the conversion tables for each test administration will differ slightly in relating raw
scores to scale scores. Total scores on the CAHSEE are transformed to a reported scale that
ranges from 250 to 450, with the minimum passing score set at 350. As described in Chapter 3
of this report, a new scale was set for CAHSEE in February 2004.
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Chapter 2: CAHSEE Test Development Procedures

The CAHSEE Test Development procedures in preparation for the 2004 administrations
included new item development, item review, and test form assembly.

Test forms were constructed to specific specifications. As described earlier, several changes in
the test blueprints were made prior to the February 2004 testing. The ELA portion of the
CAHSEE was revised by reducing the number of CR and MC items. In addition, the relative
numbers of items in the ELA strands were revised and the relative weight of the CR item in
relation to the MC items was changed so that the weight of writing in the total score remained at
about 50 percent. This resulted in a 90-point score that is comprised of 45 points based on MC
reading items, 27 points based on MC writing items, and 18 points based on a CR item writing
item. For mathematics, the test difficulty specifications for the CAHSEE mathematics test were
changed so that the new version of the test would be slightly easier.

To begin the test construction process, test developers first constructed anchor item sets that
were representative of the test form with regard to content and item difficulty. The numbers of
anchor items varied. Approximately 30 items were identified as anchor items for the February
and March administrations; 20-25 items were identified as anchor items for the May 2004
administration. Approximately one-half of the anchor items in the May form were from the
February and March administrations in order to minimize item exposure for students retaking the
test in another testing cycle. Initial anchor item selections were reviewed and approved prior to
the selection of the remaining operational items.

Tables 2.1 to 2.4 list the recommended statistical specifications for CAHSEE test assembly,
articulated in terms of equated Rasch item difficulty values (b-values) and item biserial
correlations for the total test. Al CAHSEE items have been calibrated and scaled to the
CAHSEE item bank. In general, test developers are asked to match the statistical characteristics
as closely as possible. The distributions of items in each of the intervals are used as guidelines
by the test developers to match the mean equated Rasch difficulty for each form. The guidelines
for item biserial correlations are lower priority because the characteristics of CAHSEE student
samples differ considerably from administration to administration, and these differences affect
the magnitudes of the biserial correlations. Tables 2.2 and 2.4 provide the statistical guidelines
for strands in each of the test forms.

In addition to difficulty specifications, information about model-data fit is taken into account
during test assembly (see Chapter 4 for a description of the procedures used for evaluating
model-data fit). Test developers were instructed to exclude items with fit classifications F, as
well as items that had been flagged for severe (C-) DIF.

Once constructed, the forms are reviewed and approved by the CDE.
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Table 2. 1: Difficulty (B) and Discrimination (Rbis) Specifications for ELA

Low B High B Specifications
-1.75 -1.50 0-1
-1.50 -1.25 1-2
-1.25 -1.00 2-4
-1.00 -0.75 4-6
-0.75 -0.50 7-9
-0.50 -0.25 9-13
-0.25 0.00 10-14
0.00 0.25 9-13
0.25 0.50 7-12
0.50 0.75 7-10
0.75 1.00 2-5
1.00 1.25 2-5
1.25 1.50 1-3
1.50 1.75 0-2

# MC ltems 72
MC Mean -0.10 - 0.10
MC SD 0.55 -0.70
Low Rbis High Rbis Specifications
0 0.1 0-0
0.1 0.2 0-0
0.2 0.3 4-10
0.3 0.4 16 - 24
0.4 0.5 16 - 24
0.5 0.6 16 - 24
0.6 0.7 7-10
0.7 0.8 1-3
# MC ltems 72
MC Mean 0.44 - 0.54
MC SD 0.10 - 0.15

Table 2. 2: Number of Items and Mean B-Values by Content Strand for ELA

Content Class # items Mean B
Reading Comprehension 18 -0.05--0.20
Reading Literary Analysis 20 -0.20 - -0.00

Reading Vocabulary 7 -0.40 - -0.15

Writing Conventions 15 -0.03 --0.25

Writing Strategies 12 0.07 --0.50
Total 72
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Table 2. 3: Difficulty (B) and Discrimination (Rbis) Specifications for Mathematics

Low B High B Specifications
-1.75 -1.50 0-1
-1.50 -1.25 1-2
-1.25 -1.00 2-4
-1.00 -0.75 7-10
-0.75 -0.50 7-10
-0.50 -0.25 7-10
-0.25 0.00 9-13
0.00 0.25 9-13
0.25 0.50 7-10
0.50 0.75 7-10
0.75 1.00 2-5
1.00 1.25 2-4
1.25 1.50 0-1

# ltems 80
Mean -0.30 - -0.20
SD 0.65 -0.80
Low Rbis High Rbis Specifications
0 0.1 0-0
0.1 0.2 0-0
0.2 0.3 3-7
0.3 0.4 10-12
04 0.5 12-16
0.5 0.6 24 - 28
0.6 0.7 19-23
0.7 0.8 2-4
# ltems 80
Mean 0.44 - 0.54
SD 0.10 - 0.15

Table 2. 4: Number of Items and Mean B-Values by Content Strand for Mathematics

Content Class # Items Mean B
Probability and Statistics 13 -0.8 ---04
Number Sense 17 -0.7 ---0.3
Algebra and Functions 20 -0.7 ---0.3
Measurement & Geometry 18 -04 --0.0
Algebra | 12 0.0 --04
Total 80
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Chapter 3: Equating Procedures

Item Calibration and Transformation

Equating the CAHSEE involves three steps: item calibration, item parameter scaling, and true-score
equating. The samples used for item calibration, scaling, and equating include scanned and scored
student records provided in statistical file extracts. Typically, over 95 percent of the data are
available for equating, although in the March administration a slightly lower percentage of the ELA
records were available because of the large numbers of CR items scored. Students taking special test
forms (Large Print, CD-ROM and Braille) are excluded from the equating sample. Incomplete data
records are also removed. In addition, data records are eliminated based on analyses of performance
on different sections of the tests. Specifically, outlier scores are identified for mathematics and ELA
by comparing scores on the first and second sections of the test, and for ELA by comparing scores
on the MC and CR components of the test. Finally, the equating samples exclude students who did
not indicate a valid test form code. For the purposes of score equating and production of scoring
tables for score reporting, calibration, scaling and equating analyses are conducted including only
the operational items. Field-test items are analyzed and calibrated separately.

A proprietary version of the PARSCALE computer program (Muraki & Bock, 1995) was used for all
item calibration work. This program estimates parameters for a generalized partial-credit model
using procedures described by Muraki (1992). For the analysis of the CAHSEE forms, the
PARSCALE program is constrained by setting a common discrimination value for all items equal to
1.0/ 1.7 (or 0.588) and by fixing the lower asymptote for all MC items to zero. The resulting
estimation is equivalent to the Rasch model for MC items and the Rasch partial-credit model for CR
(polytomously scored) items, as required by the CAHSEE program.

The PARSCALE program is run in two stages. In the first stage, the estimation imposes normal
constraints on the updated prior distribution. The estimates resulting from this first stage are used as
starting values for a second PARSCALE run, in which the subject prior distribution is updated after
each expectation-maximization (E-M) cycle. For both stages, the multiplicative metric of the scale
is controlled by the use of the fixed discrimination parameters.

The resulting calibrations are then scaled to the bank estimates using the Stocking and Lord (1983)
procedure. Because only a constant is added to the new item parameter estimates, this procedure is
essentially equivalent to setting the means of the new estimates equal to their bank values. The
linking process is iterative and involves an inspection of differences between the new estimates and
the bank estimates for the linking items. Items with large weighted or unweighted root-mean-square
differences (WRMSD) between item characteristic curves (ICCs) based on the old and new
difficulty estimates are eliminated and the linking constants re-estimated. The differences are
calculated as follows:

WRMSD=\/iwj[Pn(ej)—Pr(ej)]z : (1)

where 0;ranges from —3.0 to 3.0 by 0.1, w; is a weight equal to the proportion of estimated abilities
from the transformed new form in interval j, P,(0;) is the probability of correct response for the
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transformed new form item at ability level j, and Py(0;) is the probability of correct response for the
reference form (i.e., the bank estimates).

Any linking items for which the difference WRMSD is greater than 0.125 are eliminated from the
anchor set. This criterion was established in early CAHSEE calibration work and has been used
satisfactorily across a number of CAHSEE administrations.

For each administration, plots of new transformed difficulty estimates against the original bank
estimates are then produced and inspected. Results across administrations have consistently
indicated high correlations between the new and original bank difficulty estimates, and typically no
more than two or three items are eliminated from the linkings because of large WRMSD differences.
In general, the correlation between the new and bank difficulty estimates tends to be slightly higher
for mathematics than for ELA, possibly because ELA items are passage-dependent and more
susceptible to context and position effects.

Establishing the Reporting Scale for the New CAHSEE: February 2004

Following the February 2004 administration, new cut-scores were established. Although the
majority of the items included in the test forms for this administration were the same items that were
used in the September 2003 standard setting, some of the MC items on the two tests were different,
and the CR item used for the ELA portion of the CAHSEE was different. Because of these
differences, it was necessary to translate the cut-scores of 55 percent-correct for mathematics and the
60 percent-correct for ELA, established by the SBE, into matching performance levels on the
February tests.

Once the February 2004 items were calibrated and linked to the CAHSEE item bank scale, IRT-
based equating procedures were used to determine the theta levels corresponding to each raw score.
First, the passing scores on the February test forms were set at the raw scores corresponding to the
theta levels that were closest to the cut score theta levels established in the standard setting (.5356
for ELA and -.0701 for mathematics, see Table 3.1). The raw scores associated with passing on the
February 2004 form were 54 for ELA and 43 for mathematics'.

Table 3.1: Passing Scores on the February 2004 CAHSEE

English Language Arts Mathematics
Raw Score Theta Raw Score Theta
53 0.4724 42 -0.1249
54 0.5290 <350 > 43 -0.0685
55 0.5863 44 -0.0118

! Since raw scores are integers and the theta metric is continuous, the cut score theta levels will usually fall between the
thetas at adjacent raw scores. In this situation, the raw score corresponding to the theta level closest to the values of
.5356 for ELA and -.0701 for mathematics were chosen as the raw score cutpoints.
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Second, the new reporting scales for the ELA and mathematics portion were established. The
reporting scale was obtained by establishing linear scaling parameters to transform the theta values
corresponding to each raw score to the reporting scale (see Tables 3.2 and 3.3). The transformation
constants associated with these scoring tables are as follows:

ELA: Scale Score = Theta * 33.7230 + 332.1605
Mathematics: Scale Score = Theta * 32.2900 + 352.2119

The resulting scale has several notable characteristics:
1. The passing raw scores (54 and 43, respectively) are set to Scale scores of 350.

2. The “Proficient” cut scores to be used for NCLB accountability purposes have been set at
380 for both ELA and mathematics. On the theta scale the Proficient cut-scores were 1.4152
and 0.8762, respectively. These translate to scale scores of 379.88 for ELA and 380.50 for
mathematics on the new scale. To simplify the communication of these important NCLB
cut-scores to a wide audience, 380 was used for both ELA and mathematics.

3. The “Advanced” cut scores to be used for NCLB accountability purposes were at thetas of
2.1056 for ELA and 2.1456 for mathematics, which translate to 403 and 422, respectively.

4. The minimum and maximum scale scores were set at 275 and 450, respectively based on the
following reasoning. Ideally, the minimum scale score on both ELA and mathematics
would be set at the raw score level that a student might be expected to achieve by random
guessing. Because the 350 level on the ELA and mathematics scales are at different points
on the scales, it is not possible to place a common minimum scale score at the chance
performance level on both tests. Given that CAHSEE MC items have four choices, chance-
level performance begins at approximately 25 percent correct and 20 percent correct is
arguably a conservative standard to characterize performance below chance. The highest
raw score corresponding to the recommended minimum scale score of 275 is close to 20
percent-correct performance for ELA and is below the 20 percent-correct performance level
for mathematics. Alternatively, a minimum scale score of 300 could be considered, which
would result in the highest raw score corresponding to a minimum scale score of 300 being
36 percent-correct for ELA and 22.5 percent-correct for mathematics. A minimum scale
score of 300 would be reasonable for mathematics but not for ELA. Thus, a minimum scale
score of 275 was judged to provide the best compromise for setting a common minimum
reported scale score for the two tests.
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Table 3.2: February 2004 CAHSEE ELA Reporting Scale

Min SS: 275 Max SS: 450
RS at Cut: 54 SS at Cut: 350 Slope: 33.7230
RSatYl 68 SSatYl 380 Intercept: 332.1605
RS Theta Scaled Score Rounded SS RS Theta Scaled Score Rounded SS
0 -39.0000 275.0000 275 46  0.0894 335.1754 335
1 -4.7633 275.0000 275 47  0.1430 336.9829 337
2 -4.0426 275.0000 275 48  0.1968 338.7972 339
3 -3.6103 275.0000 275 49  0.2511 340.6284 341
4 -3.2967 275.0000 275 50  0.3057 342.4696 342
5 -3.0486 275.0000 275 51  0.3608 344.3278 344
6 -2.8420 275.0000 275 52 0.4163 346.1994 346
7 -2.6643 275.0000 275 53 04724 348.0913 348
8 -2.5079 275.0000 275 54 0.5290 350.0000 350
9 -2.3679 275.0000 275 55 0.5863 351.9323 352
10 -2.2410 275.0000 275 56 0.6442 353.8849 354
11 -2.1246 275.0000 275 57  0.7028 355.8611 356
12 -2.0169 275.0000 275 58  0.7622 357.8642 358
13 -1.9167 275.0000 275 59  0.8224 359.8943 360
14 -1.8228 275.0000 275 60  0.8835 361.9548 362
15 -1.7344 275.0000 275 61  0.9457 364.0524 364
16 -1.6507 276.4939 276 62  1.0089 366.1837 366
17 -1.5711 279.1783 279 63 1.0734 368.3588 368
18 -1.4952 281.7379 282 64  1.1391 370.5744 371
19 -1.4224 284.1929 284 65 1.2064 372.8440 373
20 -1.3525 286.5501 287 66 12753 375.1675 375
21 -1.2851 288.8231 289 67  1.3460 377.5517 378
22 -1.2200 291.0184 291 68 1.4186 380.0000 380
23 -1.1568 293.1497 293 69 14936 382.5292 383
24 -1.0953 295.2237 295 70 1.5710 385.1394 385
25 -1.0354 297.2437 297 71 1.6512 387.8440 388
26 -0.9768 299.2199 299 72 1.7345 390.6531 391
27 -0.9194 301.1556 301 73 1.8214 393.5836 394
28 -0.8631 303.0542 303 74 19123 396.6491 397
29  -0.8076 304.9258 305 75 2.0077 399.8662 400
30 -0.7529 306.7705 307 76 2.1082 403.2554 403
31 -0.6988 308.5949 309 77  2.2145 406.8402 407
32 -0.6453 310.3991 310 78  2.3276 410.6542 411
33 -0.5922 312.1897 312 79  2.4482 414.7212 415
34 -0.5395 313.9670 314 80 2.5775 419.0816 419
35 -0.4870 315.7374 316 81 2.7170 423.7860 424
36 -0.4348 317.4978 317 82  2.8685 428.8950 429
37 -0.3826 319.2581 319 83  3.0345 434.4930 434
38 -0.3306 321.0117 321 84  3.2189 440.7116 441
39 -0.2785 322.7687 323 85  3.4277 447.7529 448
40 -0.2264 324.5256 325 86  3.6718 450.0000 450
41 -0.1742 326.2860 326 87 3.9723 450.0000 450
42 -0.1219 328.0497 328 88  4.3797 450.0000 450
43 -0.0694 329.8201 330 89  5.0577 450.0000 450
44 -0.0167 331.5973 332 90 20.0000 450.0000 450

45 0.0362 333.3813 333
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Table 3.3: February 2004 CAHSEE Mathematics Reporting Scale

Min SS 275 Max SS 450
RS at Cut 43 SS at Cut: 350 Slope: 32.2900
RSatYl 58 SSatYl 379.5001 Intercept: 352.2119
RS Theta Scaled Score Rounded SS RS Theta Scaled Score Rounded SS
0 -39.0000 275.0000 275 41 -0.1813 346.3577 346
1 -4.8768 275.0000 275 42 -0.1249 348.1788 348
2 -4.1635 275.0000 275 43 -0.0685 350.0000 350
3 -3.7374 275.0000 275 44  -0.0118 351.8308 352
4 -3.4290 275.0000 275 45  0.0451 353.6681 354
5 -3.1850 275.0000 275 46  0.1023 355.5151 356
6 -2.9817 275.0000 275 47  0.1599 357.3750 357
7 -2.8064 275.0000 275 48  0.2180 359.2511 359
8 -2.6515 275.0000 275 49  0.2766 361.1433 361
9 -2.5123 275.0000 275 50  0.3359 363.0581 363
10 -2.3854 275.1874 275 51  0.3958 364.9922 365
11 -2.2683 278.9686 279 52 0.4566 366.9555 367
12 -2.1594 282.4849 282 53  0.5184 368.9510 369
13 -2.0573 285.7817 286 54 0.5811 370.9756 371
14 -1.9610 288.8913 289 55  0.6450 373.0389 373
15 -1.8696 291.8426 292 56 0.7102 375.1442 375
16 -1.7825 294.6550 295 57  0.7768 377.2947 377
17 -1.6991 297.3480 297 58  0.8451 379.5001 380
18 -1.6189 299.9377 300 59 09151 381.7604 382
19 -1.5417 302.4304 302 60  0.9872 384.0885 384
20 -1.4669 304.8457 305 61 1.0615 386.4876 386
21 -1.3945 307.1835 307 62 1.1384 388.9707 389
22 -1.3241 309.4567 309 63 1.2181 391.5443 392
23 -1.2555 311.6718 312 64 1.3011 394.2243 394
24 -1.1885 313.8353 314 65 1.3879 397.0271 397
25 -1.1229 315.9535 316 66  1.4789 399.9655 400
26 -1.0587 318.0265 318 67 1.5748 403.0621 403
27 -0.9956 320.0640 320 68  1.6765 406.3460 406
28 -0.9336 322.0660 322 69 1.7851 409.8527 410
29 -0.8726 324.0356 324 70  1.9018 413.6209 414
30 -0.8123 325.9827 326 71  2.0285 417.7120 418
31 -0.7528 327.9040 328 72 2.1674 422.1971 422
32 -0.6940 329.8026 330 73 2.3220 427.1891 427
33 -0.6357 331.6851 332 74 24971 432.8431 433
34 -0.5780 333.5483 334 75  2.7003 439.4044 439
35 -0.5206 335.4017 335 76 2.9442 447.2799 447
36 -0.4636 337.2422 337 77  3.2526 450.0000 450
37 -0.4068 339.0763 339 78  3.6785 450.0000 450
38 -0.3503 340.9007 341 79  4.3920 450.0000 450
39 -0.2939 342.7218 343 80 20.0000 450.0000 450

40 -0.2376 344.5398 345
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True-Score Equating March and May 2004

For the March and May 2004 administration, once the items were calibrated and linked to the
operational theta scale, IRT true-score equating procedures were utilized to transform the new form
to the base form scale (February 2004). The base forms consist of item parameter estimates from
PARSCALE calibrations of data from the February 2004 administrations that have been linked to the
new CAHSEE scale. The true-score equating procedure is based on the relationship between raw
scores and ability. For mathematics, which consists entirely of MC items, this is the well-known
relationship defined in Lord (1980; eq. 4-5):

£(0)- ile(@) , @

where P;j(0) is the probability of a correct response to item 1 at ability level 0 (defined by the Rasch
model) and §(0) is the corresponding true score, and the summation is over the n items in the test.

For ELA, &(0) is based on a weighted sum of MC and CR items, and the relationship can be defined
as:

£0)=wo DR (0)+ W, Y Ds.Py(0). ©

where w, = 1.000, w.; = 4.500, s is the score value for category x, nmc is the number of MC items
in the test, ncr is the number of CR items in the test, m is the number of score categories in each
polytomous item, and Py;(0) is the probability of a score in category x at ability 0 (defined by the
Rasch partial credit model). For ELA, there are eight possible scores: 0, 1, 1.5, 2, 2.5, 3, 3.5, and 4.

For each integer score &, on the new form, the true-score equating procedure first solves for the
corresponding ability level using equations 2 (for mathematics) or 3 (for ELA). Next, the procedure
uses that ability level (0) to find the corresponding score, &1, on the base form. Finally, each score &y,
is transformed to the CAHSEE scale-score scale using the raw-score-to-scale-score conversion table
developed for the February 2004 administration and linear interpolation.

Braille, Large Print, and Audio CD Form Equating

Separate IRT true score equating can be carried out for versions of the CAHSEE test forms in
situations where these test forms do not consist of all of the items that are administered in the
operational tests. In the past, this has occurred only for mathematics in cases where, in the judgment
of test development experts, it was not possible to translate all of the items to Braille without
compromising the validity of the items. In these cases, the Braille form equating uses the
operational item difficulty estimates for only the items that were included in a particular form. The
February 2004 form was the version used for the Braille form for all three administrations. This form
was identical to the standard form, so no special equating analyses were required. Similarly, the
large print and audio CD versions of the test forms were identical to the standard form administered
in February, March and April.
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Conversion Tables and Conditional Standard Errors of Measurement

Following the equating analyses, scale score conversion tables and conditional standard errors of
measurement (CSEMs) were produced. CSEMs for CAHSEE scale scores are based on item
response theory (IRT) and are calculated by the IRTEQUATE module in GENASYS. For
mathematics, where reported scores are based on number-correct scores, the calculation of the
CSEMs based on Rasch model difficulty estimates is straightforward. However, for ELA, reported
scores are based on a weighted composite of the MC and CR items. Because the raw-to-scale score
conversions for the base form are nonlinear, the scale score CSEMs estimated in GENASYS are
characterized by minor irregularities that are smoothed in a subsequent step. Operational and audio
CD score conversions and the smoothed CSEMs at score points for the ELA and mathematics tests
are presented in Tables 3.A.1 to 3.C.2 and from 3.D.1 through 3.D.2 for the Braille forms. Appendix
3.E presents equations for calculating the standard errors of theta based on weighted raw scores and
using the Rasch and Rasch partial credit model.

29



Appendix 3.A: Scoring Tables for Operational & Audio CD Conversions—February 2004

Table 3.A.1: Operational and Audio CD Conversion — ELA February 2004

Raw Unrounded Rounded Raw | Unrounded Rounded
Score | Scale Score | Scale Score |CSEM| |Score| Scale Score | Scale Score |CSEM

90 525.5856 450 44 331.5973 332 9
89 502.7214 450 43 329.8201 330 9
88 479.8572 450 42 328.0497 328 9
87 466.1185 450 41 326.2860 326 9
86 455.9847 450 23 40 324.5256 325 9
85 447.7529 448 21 39 322.7687 323 9
84 440.7116 441 17 38 321.0117 321 9
83 434.4930 434 17 37 319.2581 319 9
82 428.8950 429 17 36 317.4978 317 9
81 423.7860 424 15 35 315.7374 316 9
80 419.0816 419 14 34 313.9670 314 9
79 414.7212 415 14 33 312.1897 312 9
78 410.6542 411 13 32 310.3991 310 9
77 406.8402 407 13 31 308.5949 309 9
76 403.2554 403 12 30 306.7705 307 9
75 399.8662 400 12 29 304.9258 305 9
74 396.6491 397 12 28 303.0542 303 10
73 393.5836 394 11 27 301.1556 301 10
72 390.6531 391 11 26 299.2199 299 10
71 387.8440 388 11 25 297.2437 297 10
70 385.1394 385 10 24 295.2237 295 10
69 382.5292 383 10 23 293.1497 293 10
68 380.0000 380 10 22 291.0184 291 10
67 377.5517 378 10 21 288.8231 289 11
66 375.1675 375 10 20 286.5501 287 11
65 372.8440 373 10 19 284.1929 284 11
64 370.5744 371 9 18 281.7379 282 11
63 368.3588 368 9 17 279.1783 279 12
62 366.1837 366 9 16 276.4939 276 12
61 364.0524 364 9 15 273.6713 275 12
60 361.9548 362 9 14 270.6902 275

59 359.8943 360 9 13 267.5236 275

58 357.8642 358 9 12 264.1446 275

57 355.8611 356 9 11 260.5126 275

56 353.8849 354 9 10 256.5872 275

55 351.9323 352 9 9 252.3078 275

54 350.0000 350 9 8 247.5866 275

53 348.0913 348 9 7 242.3123 275

52 346.1994 346 9 6 236.3197 275

51 344.3278 344 9 5 229.3525 275

50 342.4696 342 9 4 220.9858 275

49 340.6284 341 9 3 210.4103 275

48 338.7972 339 9 2 195.8318 275

47 336.9829 337 9 1 171.5277 275

46 335.1754 335 9 0 147.2240 275

45 333.3813 333 9
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Table 3.A.2: Operational and Audio CD Conversion — Mathematics February 2004

Raw | Unrounded Rounded Raw | Unrounded Rounded
Score| Scale Score | Scale Score |CSEM Score | Scale Score | Scale Score [CSEM

80 517.0695 450 39 342.7218 343 8
79 494.0284 450 38 340.9007 341 8
78 470.9871 450 37 339.0763 339 8
77 457.2381 450 19 36 337.2422 337 8
76 447.2799 447 17 35 335.4017 335 8
75 439.4034 439 16 34 333.5483 334 8
74 432.843 433 14 33 331.6851 332 8
73 427.1891 427 13 32 329.8026 330 8
72 422.1971 422 12 31 327.904 328 8
71 417.712 418 12 30 325.9828 326 8
70 413.6199 414 11 29 324.0359 324 8
69 409.8524 410 11 28 322.066 322 8
68 406.3459 406 10 27 320.064 320 8
67 403.0621 403 10 26 318.0265 318 8
66 399.9655 400 10 25 315.9535 316 8
65 397.0271 397 10 24 313.8354 314 8
64 394.2243 394 9 23 311.6718 312 8
63 391.5435 392 9 22 309.4567 309 9
62 388.9706 389 9 21 307.1835 307 9
61 386.4876 386 9 20 304.8457 305 9
60 384.0885 384 9 19 302.4304 302 9
59 381.7604 382 9 18 299.9377 300 9
58 379.5001 380 8 17 297.348 297 9
57 377.2947 377 8 16 294.655 295 9
56 375.1442 375 8 15 291.8427 292 10
55 373.0389 373 8 14 288.8916 289 10
54 370.9756 371 8 13 285.7817 286 10
53 368.951 369 8 12 282.4849 282 11
52 366.9548 367 8 11 278.9686 279 11
51 364.9918 365 8 10 275.1874 275 11
50 363.058 363 8 9 271.0898 275

49 361.1432 361 8 8 266.5953 275

48 359.2511 359 8 7 261.5933 275

47 357.375 357 8 6 255.9329 275

46 355.5151 356 8 5 249.3684 275

45 353.6681 354 8 4 241.4897 275

44 351.8306 352 8 3 231.5314 275

43 350 350 8 2 217.7727 275

42 348.1788 348 8 1 194.7402 275

41 346.3577 346 8 0 171.7079 275

40 344.5398 345 8
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Appendix 3.B: Scoring Tables for Operational and Audio CD Conversions
March - 2004

Table 3.B.1: Operational and Audio CD Conversion — ELA March 2004

Raw Unrounded Rounded Raw | Unrounded Rounded
Score | Scale Score | Scale Score |CSEM| |Score| Scale Score | Scale Score |CSEM
90 525.5854 450 44 333.9864 334 9
89 505.7707 450 43 332.1596 332 9
88 485.5542 450 42 330.3355 330 9
87 470.9048 450 41 328.5123 329 9
86 460.3805 450 40 326.6897 327 9
85 451.9462 450 21 39 324.8643 325 9
84 4447841 445 17 38 323.0351 323 9
83 438.4952 438 17 37 321.1987 321 9
82 432.8511 433 17 36 319.3574 319 9
81 427.7177 428 15 35 317.5016 318 9
80 422.9950 423 14 34 315.6368 316 9
79 418.6171 419 14 33 313.7533 314 9
78 414.5340 415 13 32 311.8535 312 9
77 410.7057 411 13 31 309.9319 310 9
76 407.1016 407 12 30 307.9861 308 9
75 403.6926 404 12 29 306.0126 306 9
74 400.4482 400 12 28 304.0089 304 10
73 397.3490 397 11 27 301.9719 302 10
72 394.3782 394 11 26 299.8966 300 10
71 391.5221 392 11 25 297.7773 298 10
70 388.7698 389 10 24 295.6118 296 10
69 386.1086 386 10 23 293.3925 293 10
68 383.5291 384 10 22 291.1159 291 10
67 381.0216 381 10 21 288.7746 289 11
66 378.5829 379 10 20 286.3550 286 11
65 376.2039 376 10 19 283.8540 284 11
64 373.8799 374 9 18 281.2607 281 11
63 371.6052 372 9 17 278.5675 279 12
62 369.3780 369 9 16 275.7575 276 12
61 367.1924 367 9 15 272.8179 275 12
60 365.0448 365 9 14 269.7289 275
59 362.9322 363 9 13 266.4660 275
58 360.8523 361 9 12 263.0023 275
57 358.8036 359 9 11 259.3015 275
56 356.7816 357 9 10 255.3226 275
55 354.7849 355 9 9 251.0046 275
54 352.8110 353 9 8 246.2634 275
53 350.8587 351 9 7 240.9882 275
52 348.9270 349 9 6 235.0148 275
51 347.0136 347 9 5 228.0875 275
50 345.1172 345 9 4 219.7784 275
49 343.2352 343 9 3 209.2723 275
48 341.3664 341 9 2 194.7368 275
47 339.5078 340 9 1 171.0927 275
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46 337.6603 338 9 || o | 1472238 | 275
45 335.8199 336 9
le 3.B.2: Operational and Audio CD Conversion — Mathematics March 2004
Raw | Unrounded Rounded Raw | Unrounded Rounded
Score| Scale Score | Scale Score |CSEM Score | Scale Score | Scale Score |[CSEM

80 517.0695 450 39 345.3177 345 8
79 496.6641 450 38 343.4505 343 8
78 476.1014 450 37 341.5766 342 8
77 461.6918 450 36 339.6947 340 8
76 451.4598 450 17 35 337.8002 338 8
75 443.4198 443 16 34 335.8932 336 8
74 436.7510 437 14 33 333.9698 334 8
73 431.0128 431 13 32 332.0307 332 8
72 425.9530 426 12 31 330.0685 330 8
71 421.4086 421 12 30 328.0835 328 8
70 417.2679 417 11 29 326.0709 326 8
69 413.4533 413 11 28 324.0261 324 8
68 409.9116 410 10 27 321.9509 322 8
67 406.5985 407 10 26 319.8358 320 8
66 403.4722 403 10 25 317.6780 318 8
65 400.5053 401 10 24 315.4753 315 8
64 397.6748 398 9 23 313.2196 313 8
63 394.9623 395 9 22 310.9080 311 9
62 392.3554 392 9 21 308.5343 309 9
61 389.8446 390 9 20 306.0910 306 9
60 387.4144 387 9 19 303.5674 304 9
59 385.0574 385 9 18 300.9568 301 9
58 382.7650 383 8 17 298.2474 298 9
57 380.5314 381 8 16 295.4266 295 9
56 378.3492 378 8 15 292.4809 292 10
55 376.2134 376 8 14 289.3906 289 10
54 374.1197 374 8 13 286.1346 286 10
53 372.0625 372 8 12 282.6854 283 11
52 370.0382 370 8 11 279.0099 279 11
51 368.0432 368 8 10 275.0521 275 11
50 366.0726 366 8 9 270.7637 275
49 364.1271 364 8 8 266.0654 275
48 362.2010 362 8 7 260.8451 275
47 360.2905 360 8 6 254.9478 275
46 358.3947 358 8 5 248.1210 275
45 356.5102 357 8 4 239.9406 275
44 354.6357 355 8 3 229.6026 275
43 352.7676 353 8 2 215.2287 275
42 350.9034 351 8 1 193.2560 275
41 349.0425 349 8 0 171.7079 275
40 347.1815 347 8




Appendix 3.C: Scoring Tables for Operational and Audio CD Conversions—May 2004

Table 3.C.1: Operational and Audio CD Conversion — ELA May 2004

Raw Unrounded Rounded Raw | Unrounded Rounded
Score | Scale Score | Scale Score |CSEM| |Score| Scale Score | Scale Score |CSEM

90 525.5854 450 44 328.3331 328 8
89 495,5762 450 43 326.5791 327 8
88 471.1133 450 42 324.8281 325 9
87 456.8118 450 26 41 323.0810 323 9
86 446.7395 447 23 40 321.3360 321 9
85 438.7300 439 21 39 319.5968 320 9
84 431.9539 432 17 38 317.8573 318 9
83 426.0464 426 17 37 316.1226 316 9
82 420.7700 421 17 36 314.3879 314 9
81 415.9829 416 14 35 312.6554 313 9
80 411.5861 412 14 34 310.9229 311 9
79 407.5085 408 13 33 309.1901 309 9
78 403.7040 404 13 32 307.4546 307 9
77 400.1360 400 12 31 305.7156 306 9
76 396.7685 397 12 30 303.9711 304 9
75 393.5771 394 11 29 302.2194 302 9
74 390.5460 391 11 28 300.4576 300 9
73 387.6540 388 11 27 298.6800 299 10
72 384.8828 385 11 26 296.8847 297 10
71 382.2207 382 10 25 295.0687 295 10
70 379.6544 380 10 24 293.2220 293 10
69 377.1803 377 10 23 291.3386 291 10
68 374.7811 375 10 22 289.4157 289 10
67 372.4548 372 10 21 287.4434 287 10
66 370.1920 370 9 20 285.4139 285 11
65 367.9896 368 9 19 283.3173 283 11
64 365.8360 366 9 18 281.1429 281 11
63 363.7311 364 9 17 278.8801 279 11
62 361.6659 362 9 16 276.5094 277 11
61 359.6412 360 9 15 274.0000 275 12
60 357.6500 358 9 14 271.3439 275

59 355.6881 356 9 13 268.5126 275

58 353.7543 354 9 12 265.4769 275

57 351.8438 352 9 11 262.1962 275

56 349.9547 350 9 10 258.6233 275

55 348.0881 348 9 9 254.6975 275

54 346.2369 346 9 8 250.3321 275

53 344.4038 344 8 7 245.4076 275

52 342.5816 343 8 6 239.7558 275

51 340.7732 341 8 5 233.1140 275

50 338.9719 339 8 4 225.0433 275

49 337.1833 337 8 3 214.7114 275

48 335.3990 335 8 2 200.2429 275

47 333.6238 334 8 1 175.6309 275

46 331.8558 332 8 0 147.2238 275

45 330.0923 330 8
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Table 3.C.2: Operational and Audio CD Conversion — Mathematics May 2004

Raw | Unrounded Rounded Raw | Unrounded Rounded
Score| Scale Score | Scale Score |CSEM Score | Scale Score | Scale Score [CSEM

80 517.0695 450 39 343.1574 343 8
79 494.5100 450 38 341.3574 341 8
78 471.8718 450 37 339.5550 340 8
77 457.9717 450 19 36 337.7453 338 8
76 447.9354 448 17 35 335.9292 336 8
75 440.0040 440 16 34 334.1027 334 8
74 433.4013 433 14 33 332.2662 332 8
73 427.7116 428 13 32 330.4140 330 8
72 422.6887 423 12 31 328.5452 329 8
71 418.1762 418 12 30 326.6565 327 8
70 414.0599 414 11 29 324.7436 325 8
69 410.2704 410 11 28 322.8073 323 8
68 406.7444 407 10 27 320.8421 321 8
67 403.4424 403 10 26 318.8429 319 8
66 400.3296 400 10 25 316.8081 317 8
65 397.3768 397 10 24 314.7318 315 8
64 394.5613 395 9 23 312.6097 313 8
63 391.8684 392 9 22 310.4373 310 9
62 389.2853 389 9 21 308.2087 308 9
61 386.7938 387 9 20 305.9167 306 9
60 384.3870 384 9 19 303.5509 304 9
59 382.0529 382 9 18 301.1048 301 9
58 379.7873 380 8 17 298.5672 299 9
57 377.5787 378 8 16 295.9247 296 9
56 375.4254 375 8 15 293.1647 293 10
55 373.3191 373 8 14 290.2679 290 10
54 371.2559 371 8 13 287.2122 287 10
53 369.2324 369 8 12 283.9715 284 11
52 367.2392 367 8 11 280.5113 281 11
51 365.2799 365 8 10 276.7874 277 11
50 363.3508 363 8 9 272.7447 275 12
49 361.4432 361 8 8 268.3059 275

48 359.5584 360 8 7 263.3585 275

47 357.6916 358 8 6 257.7470 275

46 355.8418 356 8 5 251.2254 275

45 354.0064 354 8 4 243.3779 275

44 352.1821 352 8 3 233.4264 275

43 350.3658 350 8 2 219.6205 275

42 348.5594 349 8 1 196.3774 275

41 346.7560 347 8 0 171.7079 275

40 344.9560 345 8
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Appendix 3.D: Scoring Tables for Braille Conversions

Table 3.D.1: Braille Conversion — ELA February, March, and May 2004

Raw Unrounded Rounded Raw | Unrounded Rounded
Score | Scale Score | Scale Score |CSEM| |Score| Scale Score | Scale Score |CSEM

90 525.5856 450 44 331.5973 332 9
89 502.7214 450 43 329.8201 330 9
88 479.8572 450 42 328.0497 328 9
87 466.1185 450 41 326.2860 326 9
86 455.9847 450 23 40 324.5256 325 9
85 447.7529 448 21 39 322.7687 323 9
84 440.7116 441 17 38 321.0117 321 9
83 434.4930 434 17 37 319.2581 319 9
82 428.8950 429 17 36 317.4978 317 9
81 423.7860 424 15 35 315.7374 316 9
80 419.0816 419 14 34 313.9670 314 9
79 414.7212 415 14 33 312.1897 312 9
78 410.6542 411 13 32 310.3991 310 9
77 406.8402 407 13 31 308.5949 309 9
76 403.2554 403 12 30 306.7705 307 9
75 399.8662 400 12 29 304.9258 305 9
74 396.6491 397 12 28 303.0542 303 10
73 393.5836 394 11 27 301.1556 301 10
72 390.6531 391 11 26 299.2199 299 10
71 387.8440 388 11 25 297.2437 297 10
70 385.1394 385 10 24 295.2237 295 10
69 382.5292 383 10 23 293.1497 293 10
68 380.0000 380 10 22 291.0184 291 10
67 377.5517 378 10 21 288.8231 289 11
66 375.1675 375 10 20 286.5501 287 11
65 372.8440 373 10 19 284.1929 284 11
64 370.5744 371 9 18 281.7379 282 11
63 368.3588 368 9 17 279.1783 279 12
62 366.1837 366 9 16 276.4939 276 12
61 364.0524 364 9 15 273.6713 275 12
60 361.9548 362 9 14 270.6902 275

59 359.8943 360 9 13 267.5236 275

58 357.8642 358 9 12 264.1446 275

57 355.8611 356 9 11 260.5126 275

56 353.8849 354 9 10 256.5872 275

55 351.9323 352 9 9 252.3078 275

54 350.0000 350 9 8 247.5866 275

53 348.0913 348 9 7 242.3123 275

52 346.1994 346 9 6 236.3197 275

51 344.3278 344 9 5 229.3525 275

50 342.4696 342 9 4 220.9858 275

49 340.6284 341 9 3 210.4103 275

48 338.7972 339 9 2 195.8318 275

47 336.9829 337 9 1 171.5277 275

46 335.1754 335 9 0 147.2240 275

45 333.3813 333 9
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Table 3.D.2: Braille Conversion — Mathematics February, March, and May 2004

Raw | Unrounded Rounded Raw | Unrounded Rounded
Score| Scale Score | Scale Score |CSEM Score | Scale Score | Scale Score [CSEM

80 517.0695 450 39 342.7218 343 8
79 494.0284 450 38 340.9007 341 8
78 470.9871 450 37 339.0763 339 8
77 457.2381 450 19 36 337.2422 337 8
76 447.2799 447 17 35 335.4017 335 8
75 439.4034 439 16 34 333.5483 334 8
74 432.843 433 14 33 331.6851 332 8
73 427.1891 427 13 32 329.8026 330 8
72 422.1971 422 12 31 327.904 328 8
71 417.712 418 12 30 325.9828 326 8
70 413.6199 414 11 29 324.0359 324 8
69 409.8524 410 11 28 322.066 322 8
68 406.3459 406 10 27 320.064 320 8
67 403.0621 403 10 26 318.0265 318 8
66 399.9655 400 10 25 315.9535 316 8
65 397.0271 397 10 24 313.8354 314 8
64 394.2243 394 9 23 311.6718 312 8
63 391.5435 392 9 22 309.4567 309 9
62 388.9706 389 9 21 307.1835 307 9
61 386.4876 386 9 20 304.8457 305 9
60 384.0885 384 9 19 302.4304 302 9
59 381.7604 382 9 18 299.9377 300 9
58 379.5001 380 8 17 297.348 297 9
57 377.2947 377 8 16 294.655 295 9
56 375.1442 375 8 15 291.8427 292 10
55 373.0389 373 8 14 288.8916 289 10
54 370.9756 371 8 13 285.7817 286 10
53 368.951 369 8 12 282.4849 282 11
52 366.9548 367 8 11 278.9686 279 11
51 364.9918 365 8 10 275.1874 275 11
50 363.058 363 8 9 271.0898 275

49 361.1432 361 8 8 266.5953 275

48 359.2511 359 8 7 261.5933 275

47 357.375 357 8 6 255.9329 275

46 355.5151 356 8 5 249.3684 275

45 353.6681 354 8 4 241.4897 275

44 351.8306 352 8 3 231.5314 275

43 350 350 8 2 217.7727 275

42 348.1788 348 8 1 194.7402 275

41 346.3577 346 8 0 171.7079 275

40 344.5398 345 8
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Appendix 3.E: Standard Errors of Theta based on Weighted Raw Scores

Let:
i=1 represent dichotomous items (with scores U;) scaled with Rasch model, with ICC P;;(0)

1=2 represent polytomous items (with scores Y;) scaled with Rasch partial credit model;
item j has m; levels; score for k-th level is k-1, with ICC Pjx(0)
wji= weight for the j-th item of type 1

ny n,
S = rawscore = ZWJIUJ + ijij

j=1 j=I
0 = MLE of 0

SEM(0) ~[1(0,S)]'"

[d E(S| e)}2
10.8) = -9

- = see Lord (1980), pp. 67 and 73.
52(S[6) (1980), pp

ES[0)=> w, P (0)+ > wy,> (k=1)P, (0)
j=1 j=1 k=1

dES|0) < , - < ,
% =§ R C) +ZWJ2 2 (k—=1)P;,, (8)
= = e

where

Pj’I (e):le (6) (I_le (6))

P (O)=P, (e){k - Z P, (e)}

n

62(S|e): (le)szl(G)(l—le(O))+

=1 =1

n

1o

(sz )Zcz(yj |9)

El

o*(Y )= {i(k—l)z P, (e)} - {

k=1

<k—1>Pﬂk<e>T

~
Il
—_

Note also Lord (1980), Eq. (5-23) and Eq. (6-6) for transforming the standard error to other metrics.
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Chapter 4: Summary of Item-Level Analyses

This section summarizes item-level statistics obtained for the CAHSEE for classical item
analyses, differential item functioning (DIF), and IRT calibrations. The numbers of items
included in the analyses are listed in Table 4.1. As described earlier, items contributing to
operational forms are analyzed without the field-test items for the creation of scoring tables.
Field-test items are analyzed separately. Therefore, data are summarized separately for
operational items and field-test items for each administration. A summary of the items included
in the 2004 administrations is shown in Table 4.1 below.

Table 4.1: Summary of Items and Forms by Administration

Administration Operational Field-Test Forms Number of
Items Field-Test
Items*
February 2004
English-Language Arts 72 MC, 1 CR 25 174
Mathematics 80 MC 25 298
March 2004
English-Language Arts 72 MC, 