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1.  Scaling of the 1999 Operational Grade 8 Mathematics (G8 MA) Test

1.1  Test design

The G8 MA test has the following configuration:

Session 1
• 27  multiple-choice (MC) items measuring Key Ideas 1 – 7.  Of these, 24 items came

from one of CTB’s TerraNova-series tests.
• 6 short-response (SR) and extended-response (ER) items.

Session 2
• 12 SR and ER items.

The constructed-response (CR) items in Sessions 1 and 2 --- either SR or ER --- also
measured Key Ideas 1 – 7.

The table below shows the numbers of score points by the item type or cluster, and the
total numbers of items and clusters.

G8 Mathematics
Item type # of items # of points

MC 27 items 27 pts
CR 18 items 42 pts
SR (2 pts each) 12 items 24 pts
ER (3 pts each)   6 items 18 pts
Total 45 items 69 pts

The following condition codes were used in scoring the responses to the CR items:

Condition Code Meaning
A Blank
B Refusal
C Insufficient to score
D Illegible

1.2  A scaling sample

The G8 MA test was scaled using the data from a sample randomly drawn from the state
data that met the following requirements pre-specified by the NYSED:
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• At least 85% of the estimated number of students in the state,
• Includes New York City and Buffalo,
• Includes at least one of Rochester, Syracuse, or Yonkers, and
• Includes at least two of Mount Vernon, Albany, Binghamton, Schenectady, or New

Rochelle.

1.2.1  Exclusion rules

Only those students who attempted all three sections --- the MC section, the CR section
of Session 1, and Session 2 --- eventually obtained G8 MA scores.  In accordance with
this, prior to sample selection, some rules were applied to the available state data to
exclude certain students.  The purpose of using the exclusion rules was to scale the test
using only the data from students who were present at all three sections.

One of the condition codes (“F”) on the G8 MA answer sheet, if used, indicated that a
student was absent from a CR section.  Utilizing the absent marks for the CR sections,
students were eliminated from the state data prior to the sampling if they:

• had an invalid response on any of the first 5 MC items, and
• had an absent mark for any of the CR items.

Invalid responses are blanks and unknown or doubly-marked responses.  As a rule, if one
of the CR items in a session is marked “absent,” the remaining CR items in the session
are supposed to be all marked “absent.”  This was implemented almost thoroughly,
meaning that the percentage of “absent” marks varied only very slightly from item to
item.  The percent of students who received condition code “F” was very low (0.2 -
0.3%).

1.2.2  State data available for the scaling

After step 1.2.1 above, the available state data contained 218,448 students.   It was
ensured that no out-of-range scores for either multiple-choice (MC) or constructed-
response (CR) items existed in this state dataset.

Table 1 shows the frequency distribution (FD) of their total G8 MA raw scores (RS) after
the exclusion rules were applied.  Table 2 presents unadjusted p-values and item-total
correlations based on the 218,448 students.  “Unadjusted” p-values are computed while
treating students who omitted the item as if they got the item wrong.  “P-value” for a MC
item is the percentage of students who correctly responded to the item, and the p-value
for a CR item is the mean RS divided by the maximum number of score points for the
item.

1.2.3  Selection of a scaling sample

After a fractional random number between 0 and 1 was assigned to each of the 218,448
students, the students were sorted by their random numbers.  Next, a sample of at least
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7,000 students was selected by choosing every Xth students from the 218,448 students,
where X was found by dividing 218,448 by 7,000.

The sample RS means and standard deviations (SDs), presented in the table below,
indicate the close comparability of the two scaling samples and the state.

N RS mean RS SD
Sample     7,050 37.34 (54%) 15.16
State 218,448 37.27 (54%) 15.16

Table 3 presents the FDs of G8 MA raw-score totals for the sample.

1.2.4  Item analysis on the scaling sample

Table 4 shows the results of item analyses conducted using the scaling sample for the G8
MA test.  The labels for the variables denote the following:
ITEM Item number.
N Number of students that responded to the item
ADJPVAL Item difficulty while excluding students who failed to respond to the

item (PCTNA).  For MC items, this is the percentage of students who
responded correctly.  For CR items, it is the mean item score divided by
maximum item score.

PVALUE Item difficulty after omitted responses are converted to 0s (wrong).
COR Item-total correlation when the total score includes the studied item.
COR2 Item-total correlation when the total score excludes the studied item.
PCT0 Percentage of students who received score 0.  For CR items only.
PCT1, 2, etc. For MC items, this is the percentage of students who chose the first (or

second, etc.) answer option.  For CR items, it is the percentage of
students who received score 1 (or 2, etc.).

PCTNA Percentage of students who failed to respond to the item.

The p-values show that the items vary considerably in their difficulties.  The item-total
correlations without the studied item (COR2) are all reasonable.  Some of the omit rates
(PCTNA; blanks for MC, and condition code A for CR) for the CR items are rather high.
On CR items, it is not easy to determine whether high omit rates are the result of
insufficient testing time or the items simply being difficult (assuming a good level of
motivation).  If the percentages of omitted responses on CR items were a function of lack
of time, they are usually expected to monotonously increase toward the end of the test,
which is not observed here.  For that reason, speededness does not appear a strong factor,
although it cannot be ruled out.

1.2.5  Reliability

The reliability of measurement refers to the “extent of variation in an individual’s scores
over a series of parallel tests” (Ghiselli et al., p.205).  The two most frequently reported
indices of reliability are the standard error of measurement and the reliability coefficient.
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The standard error of measurement (SEM) is a measure of the extent to which an
individual’s scores vary over numerous parallel tests.  It is the standard deviation of an
individual’s scores if he or she took numerous parallel tests.  The standard error of
measurement (SEM) is estimated using the following formula:

xxrSDSEM −= 1 ,

where SD is the standard deviation of observed scores for a single test, and rxx is the
reliability coefficient for the test.  The scale-score SEM for G8 MA is reported in a later
section 1.6.

The reliability coefficient is the correlation coefficient between scores on parallel tests
and is an index of how well scores on one parallel test predict scores from another
parallel test.  Among several ways to estimate the reliability of a test, Cronbach’s alpha
probably is the most frequently used.  It is a measure of internal consistency (i.e., how
homogeneous test items are) appropriate for a test containing only MC items.  Since the
G8 MA test contains MC and CR items, Cronbach’s alpha would underestimate
reliability because of the effect of variance attributable to item types.  A more appropriate
index of internal consistency, the Feldt-Raju index, was used to estimate the reliability of
the G8 MA test.  The F-R reliability of the G8 MA test was .94.

1.3  Scaling and equating

1.3.1  Item calibration models used

The G8 MA items were calibrated using item response theory (IRT) models.  Item
response theory is a statistical procedure that takes into account the fact that not all test
items are alike and that all items need not be given equal weight in determining how
much students really know and can do.  Teachers have typically given differing values
(weights) to questions on tests they devise, depending on how much they think each
question contributes to a real understanding of the student’s knowledge of the subject
being tested.  Computer programs that implement IRT models use actual students’ data to
estimate the characteristics of the items on a test --- called “parameters.”  The parameter
estimation process is also called “item calibration.”

IRT models typically vary according to the number of parameters estimated.  For the
New York State tests, three parameters are estimated:  the discrimination parameter, the
difficulty parameter(s), and, for multiple-choice items, the guessing parameter.   The
discrimination parameter is an index of how well an item differentiates between high-
performing and low-performing students.  An item that low-performing students cannot
answer correctly, but high-performing students can will have a high discrimination value.
The difficulty parameter is an index of how easy or difficult an item is.  The higher the
difficulty parameter, the harder the item.  The guessing parameter is the probability that a
student with very low ability will answer the item correctly.
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The estimated parameters are then used to determine weights for the items in computing
student scale scores.  The scale score (SS) is the basic score for the New York State tests.
It is used to derive other scores that describe test performance, such as the four
performance levels and the standard-based index scores (SPIs).  Scale scores can be
obtained by one of two scoring methods:  IRT item-pattern scoring, or number-correct
scoring.  See section 1.4 for more about IRT item-pattern scoring.

Because the characteristics of MC and CR items are different, two IRT models were used
in item calibration.  The three-parameter logistic model (3PL) (Lord & Novick, 1968;
Lord, 1980) was used in the analysis of MC items.  In this model, the probability that a
student with abilityθ  responds correctly to item i is
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where ai is the item discrimination, bi is the item difficulty, and ci is the probability of a
correct response by a very low-scoring student.

For analysis of the constructed-response items, the two-parameter partial credit model
(2PPC) (Muraki, 1992; Yen, 1993) was used. The 2PPC model is a special case of Bock’s
(1972) nominal model. Bock’s model states that the probability of an examinee with
ability θ  having a score (k-1) at the k-th level of the j-th item is
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The mj denotes the number of score levels for the j-th item, and typically, the highest
score level is assigned (mj – 1) score points.  For the special case of the 2PPC model used
here, the following constraints were used:
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where αj and γji are the free parameters to be estimated from the data. Each item has
(mj –1) independent γji parameters and one αj parameter; a total of mj parameters are
estimated for each item.
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1.3.2  Item calibration program used

The IRT model parameters were estimated using CTB’s PARDUX software (Burket,
1991).  PARDUX estimates parameters simultaneously for MC and CR items using
marginal maximum likelihood procedures implemented via the EM (expectation-
maximization) algorithm (Bock & Aitkin, 1981; Thissen, 1982).

Simulation studies have compared PARDUX with MULTILOG (Thissen, 1991),
PARSCALE (Muraki & Bock, 1991), and BIGSTEPS (Wright & Linacre, 1992).
PARSCALE, MULTILOG, and BIGSTEPS are among the most widely known and used
IRT programs.  PARDUX was found to perform at least as well as these other programs.

1.3.3  Item calibration results : model-to-data fit

A procedure and a statistic (Q1) developed by Yen (1981) were used to measure model-
to-data fit for the items.  The procedure divides the sample into ten groups according to
their ability estimates.  For a given item, it then compares the expected and observed
proportions of the students for each of the ten ability groups and computes an index (Q1)
pooled over the ability groups.  The Q1 is distributed approximately as a chi-square with
the following degrees of freedom:

jj mmIdf −−= )1( ,

where I is the total number of ability groups, and mj is the possible number of score levels
for item j.

To adjust for differences in degrees of freedom among items, Q1 is transformed to a Z
using the following formula:
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Based on our research, the Z critical value has been established as a function of sample
size (N):

1500
4N

Z crit = .

The lower the ZQ1, the better the item fit.

As with G4 MA, none of the items in the G8 MA test was flagged for poor model-to-data
fit.  Table 5 lists the fit Z values for the items.
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1.3.4  Equating method and results

After the item calibration, all the G8 MA items were placed on CTB’s TerraNova scale
using the TerraNova MC items as anchors.   The equating was performed using the test
characteristic curve method (Stocking & Lord, 1983) implemented by PARDUX.  Of 24
TerraNova MC items, 15 items contributed to the equating.

Figure 1 shows a plot of the test characteristic curves (TCCs) for the anchor items.  The
lightest line denoted “Anch input” in the plot is the TCC based on the TerraNova anchor
(criterion) estimates, while the medium-dark line denoted “Anch est” is the TCC based
on the new G8 MA estimates.  The plot shows the quality of the equating conducted.  The
closer the two TCC curves, the tighter the equating.

1.3.5  Differential item functioning (DIF)

As part of the testing, the students reported their gender and ethnic background
information.  Using this self-reported information, a statistical differential item
functioning (DIF) analyses were conducted for gender groups and such ethnic groups as
African-American and Hispanic-American in the sample.  The numbers of cases for the
groups are reported in the table below.

Test Male Female
African-

American
Hispanic-
American

Asian-
American

G8 MA 3,624 3,400 1,197 1,077 288

An IRT-based DIF procedure (Linn & Harnisch, 1981) was used to measure DIF.  In
short, on each item on the test, the method compares the actual performance of a given
group against their expected performance predicted from the IRT parameter estimates.  If
the group’s actual performance is statistically and consistently better than their expected
performance on a given item, the item will be flagged in favor of the group.  If the
group’s observed performance is statistically and consistently worse than their predicted
performance, the item will be flagged against the group.

To determine the expected-observed difference is “statistically and consistently” large,
two DIF indices are used:  a standardized difference (Z), and an overall difference (D).
The difference needs to be sufficiently large by both measures for an item to be flagged.
For example, even if the statistical measure (Z) indicates that an item has a significant
amount of DIF, perhaps due to large sample size, the item will not be flagged unless the
overall expected-observed difference (D) indicates that the difference is more or less
consistent throughout a range of ability.

More specifically, in the DIF procedure for MC items, students in a given gender or
ethnic group are divided into ten “equal”-size groups based on their ability estimates.  For
each ability group g, the difference between the expected and observed proportion correct
scores is computed.  The D is the mean score difference averaged over the ten ability
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groups.  Consider two situations:  when the differences are consistently positive for most
of the ability groups, versus when the differences are positive for about half of the ability
groups and negative for the remaining ability groups.  For the former, the average
difference across all the ability groups would likely be positive and relatively large, while
that would likely be relatively small for the latter.  In other words, the D in absolute value
is expected to be above a criterion value when the predicted-actual performance
differences are relatively large in the same direction (negative or positive) consistently
across the ability groups.

The standardized difference score for ability group g is computed as follows:
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where Uij = 1 when person j answers item i correctly and Uij = 0 otherwise.  The
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A generalization of this procedure was used to measure DIF for constructed-response
items.  An item is flagged for negative DIF when D < -.10 and Z < -2.58 and for positive
DIF when D > .10 and Z > 2.58.  As an aid for interpretation in the case of a CR item, a
D of +.10 means that the group would have a mean score of 2.6 on the item when their
expected mean score is 2.5.

The numbers of items flagged for DIF in the G8 MA test are summarized below.

Focal Group Direction of DIF G8 MA
Male In favor of 0

Against 0
Female In favor of 0

Against 0
African-American In favor of 0

Against 11

Hispanic In favor of 0
Against 0

Asian In favor of 0
Against 12

1   Item #40.  Z = -5.62; D = -0.11.
2  Item #34.  Z = -3.46; D = -0.13.

The table indicates that only two items in the 48-item G8 MA test were found to have
significant DIF.
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1.4  IRT pattern-scoring

IRT pattern scoring, as opposed to number-correct (NC) scoring, was used in computing
student scale scores (SSs).  The former method produces scores for individual students
that are more accurate than those produced by the latter procedure.  The increase in
accuracy is approximately equivalent to a 15 to 20% increase in test length.

Number-correct scoring considers only how many questions a student answered correctly
in determining his or her score.  In contrast, the IRT pattern-scoring method takes into
account not only his or her total raw score, but also which questions he or she got right
and the psychometric characteristics of these items.  The IRT pattern scoring gains
accuracy by considering the fact that the items are not equal in their characteristics.  For
example, low-ability students are more likely to guess correctly on some items than on
others, and some are more discriminating than others.  Two students with exactly the
same raw score total will get the same SS in number-correct scoring.  However, it is very
possible that even though they have the same raw score total, they answered different
items correctly, and that the items differ considerably with regard to their characteristics.
In such a case, they will likely get different SSs in item-pattern scoring even though they
have the same raw score total.

To give a more or less concrete example, assume students A and B each got 15 items
right on a 20-MC-item test.  Their NC scores are the same, 15 points each.  As noted
above, by NC scoring, they would get exactly the same SSs.  By pattern scoring, their
scale scores could differ.  For example, let's assume that the 3PL model described earlier
is used and that the pattern of right and wrong responses is exactly the same for both
students for 18 of the 20 items (14 rights and 4 wrongs), but student A got item X right
and item Y wrong, while student B got item X wrong and item Y right.  Based on the 18
items on which both students got an identical pattern of right and wrong responses, their
“provisional” ability estimates must be exactly the same, which may be referred to as

18θ̂ .  If item X and item Y are equally difficult at 18θ̂ , but if item X is more

discriminating than item Y at 18θ̂ , student A's SS would be higher that that of student B.

In another scenario where item X is more difficult than item Y at 18θ̂ , but both items are
of equal discrimination and guessing, it is difficult to predict their SSs, because student A
would get credit for getting the more difficult item X, but simultaneously get penalized
for responding incorrectly to the easier item Y, while student B would be credited for
getting the easier item right.

For groups of 25 or more students, item-pattern and number-correct scoring methods
produce equivalent aggregate scores group. See Yen (1991) for more details.
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1.5  Highest and lowest obtainable scale score (HOSS, LOSS)

After the scaling was completed, a range of possible scale scores (SSs) for the G8 MA
test was determined.  Since this is the first operational year, the range of SSs set this year
will remain unchanged for a number of years to come.  The procedure for determining the
final HOSS (882) and LOSS (517) is described below.

First, the students in the samples were scored using the G8 MA parameter estimates and
the IRT pattern-scoring algorithm.  The student scores were plotted to determine a
reasonable range of SSs.  Figures 2 and 3 show the score distributions, respectively, with
the TerraNova HOSS of 872 and the TerraNova LOSS of 502, and a higher HOSS of 882
and a higher LOSS of 517.  The score distributions identified the 99 percentile point to be
a SS of 799, while the 1 percentile point was identified as a SS of 579.  Either set of
HOSS / LOSS seemed appropriate in that they both covered at least 98% of the students
and would leave some room for growth.  The NYSED adopted a HOSS of 882 and a
LOSS of 517.

Additionally, Figure 3 (the test characteristic and standard error curves with the score
distribution superimposed) shows that measurement error is the lowest in the SS range
defined by the 99 percentile (SS = 799) and 1 percentile (SS = 579) points.  Namely, the
measurement is the most precise where virtually all the students are located.  Each little
circle along the SE curve denotes a raw score point.  The raw-score-to-scale-score (RS-
SS) table for the sample is included in Table 6 as a reference.

1.6  G8 MA Scale Score Means and Standard Deviations:  State and the Sample

After the HOSS and LOSS were established for the G8 MA test, the sample was
compared against the state in terms of their scale-score (SS) means and standard
deviations (SDs).  The state data came from the final state data file (N = 218,313), and all
students with missing SSs (coded “999”) were excluded from the computation of the state
MA SS mean and SD.  The number of students in the final state dataset is different from
the number of students reported in section 1.2.2 under scaling, because the scaling sample
was drawn before the final state dataset was available.  The SS means and SDs as well as
the SS SEMs are shown in the table below.

SS Mean SS SD SS SEM
Sample 700.7 44.4 10.9
State 702.3 42.2 10.3

1.7  Scale-score frequency distributions for the state and subgroups

Tables 7 – 13 show the scale-score frequency distributions for the state and the subgroups
of students in public schools, students in non-public schools, two groups of limited-
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English-proficient (LEP) students, non-disabled students, and students with disabilities.
While students with score “999” (no score) were included in the table for the state, they
were eliminated from the remaining tables.

The public vs. non-public distinction was identified by the 9th character of the BEDs LEA
code for each school.  The non-disabled vs. disabled distinction was identified by column
84 of the final state dataset.  Additionally, two groups of LEP students are defined as
those who have either “2” or “3” in column 98 of the final state dataset.  The “LEP2”
group is defined as those with “2s” in column 98, indicating that they are identified as
having limited English proficiency and scored at or above either the 30th percentile on a
norm-referenced English reading test or the publisher’s recommended score on an
approved measure of English as a Second Language (ESL) in reading.  Similarly, the
“LEP3” group is defined as those with “3s” in column 98, meaning that they are
identified as having limited English proficiency and scored below either the 30th

percentile on a norm-referenced English reading test or the publisher’s recommended
score on an approved measure of English as a Second Language (ESL) in reading.

The SS frequency distributions for the groups, excluding students with score “999,” are
plotted in Figure 4.

As a summary table of the SS frequency distributions, the SSs at the 10th, 25th, 50th, 75th,
and 90th percentiles are listed below.  Scores “999s” were also excluded from the
percentile calculations.

Group 10th 25th 50th 75th 90th
State 649 676 704 730 752
Public 647 675 703 729 752
Non-public 666 687 710 732 753
LEP2 609 632 657 684 714
LEP3 610 635 659 685 712
S w/D* 614 643 673 703 731

* Students with disabilities

1.8  Correlation between G8 English/Language Arts (ELA) and G8 MA scale scores

The correlation between G8 English/Language Arts and Mathematics scale scores based
on the state data is .73, identical to the grade 4 counterpart.  This correlation is very
comparable to those found in the past with other assessment projects.
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Total RS Frequency Percent Cumulative Cumulative
Frequency Percent

1 194 0.1 194 0.1
2 203 0.1 397 0.2
3 274 0.1 671 0.3
4 354 0.2 1025 0.5
5 564 0.3 1589 0.7
6 842 0.4 2431 1.1
7 1153 0.5 3584 1.6
8 1524 0.7 5108 2.3
9 1800 0.8 6908 3.1

10 2015 0.9 8923 4.0
11 2107 0.9 11030 4.9
12 2333 1.0 13363 6.0
13 2441 1.1 15804 7.1
14 2559 1.1 18363 8.2
15 2704 1.2 21067 9.4
16 2897 1.3 23964 10.7
17 2970 1.3 26934 12.1
18 3204 1.4 30138 13.5
19 3216 1.4 33354 14.9
20 3412 1.5 36766 16.5
21 3536 1.6 40302 18.0
22 3582 1.6 43884 19.6
23 3726 1.7 47610 21.3
24 3810 1.7 51420 23.0
25 4003 1.8 55423 24.8
26 4027 1.8 59450 26.6
27 4087 1.8 63537 28.4
28 4198 1.9 67735 30.3
29 4340 1.9 72075 32.3
30 4389 2.0 76464 34.2
31 4620 2.1 81084 36.3
32 4593 2.1 85677 38.4
33 4717 2.1 90394 40.5
34 4593 2.1 94987 42.5
35 4805 2.2 99792 44.7
36 4979 2.2 104771 46.9
37 5014 2.2 109785 49.1
38 4958 2.2 114743 51.4
39 5117 2.3 119860 53.7
40 4914 2.2 124774 55.9
41 4951 2.2 129725 58.1
42 5031 2.3 134756 60.3
43 5012 2.2 139768 62.6
44 4931 2.2 144699 64.8
45 4951 2.2 149650 67.0
46 4855 2.2 154505 69.2
47 4874 2.2 159379 71.3
48 4737 2.1 164116 73.5
49 4835 2.2 168951 75.6
50 4437 2.0 173388 77.6
51 4507 2.0 177895 79.6
52 4400 2.0 182295 81.6
53 4345 1.9 186640 83.6
54 4057 1.8 190697 85.4
55 4062 1.8 194759 87.2
56 3834 1.7 198593 88.9
57 3514 1.6 202107 90.5
58 3586 1.6 205693 92.1
59 3134 1.4 208827 93.5
60 2975 1.3 211802 94.8
61 2576 1.2 214378 96.0
62 2247 1.0 216625 97.0
63 1931 0.9 218556 97.8
64 1618 0.7 220174 98.6
65 1297 0.6 221471 99.1
66 859 0.4 222330 99.5
67 605 0.3 222935 99.8
68 328 0.1 223263 99.9
69 122 0.1 223385 100.0

TABLE 1
NYS OPERATIONAL TEST 1999, GRADE 8 MATH

FD of total raw scores, after exclusion rules



item# max score mean p-value corr with 
RS

 MC01 1 0.83 0.83 0.455
 MC02 1 0.65 0.65 0.426
 MC03 1 0.59 0.59 0.538
 MC04 1 0.34 0.34 0.440
 MC05 1 0.81 0.81 0.329
 MC06 1 0.87 0.87 0.324
 MC07 1 0.85 0.85 0.422
 MC08 1 0.48 0.48 0.333
 MC09 1 0.94 0.94 0.319
 MC10 1 0.89 0.89 0.366
 MC11 1 0.58 0.58 0.432
 MC12 1 0.82 0.82 0.482
 MC13 1 0.72 0.72 0.482
 MC14 1 0.76 0.76 0.431
 MC15 1 0.81 0.81 0.473
 MC16 1 0.50 0.50 0.332
 MC17 1 0.73 0.73 0.525
 MC18 1 0.50 0.50 0.456
 MC19 1 0.90 0.90 0.374
 MC20 1 0.64 0.64 0.464
 MC21 1 0.54 0.54 0.455
 MC22 1 0.57 0.57 0.404
 MC23 1 0.66 0.66 0.471
 MC24 1 0.48 0.48 0.367
 MC25 1 0.59 0.59 0.417
 MC26 1 0.39 0.39 0.350
 MC27 1 0.40 0.40 0.341
 CR28 2 1.51 0.76 0.402
 CR29 2 1.05 0.53 0.629
 CR30 2 1.02 0.51 0.656
 CR31 2 1.08 0.54 0.637
 CR32 3 2.15 0.72 0.683
 CR33 3 1.00 0.33 0.704
 CR34 2 1.20 0.60 0.612
 CR35 2 1.18 0.59 0.694
 CR36 2 1.02 0.51 0.650
 CR37 3 0.80 0.27 0.572
 CR38 2 0.49 0.24 0.394
 CR39 2 0.47 0.24 0.408
 CR40 2 1.31 0.65 0.519
 CR41 2 0.80 0.40 0.561
 CR42 3 2.00 0.67 0.590
 CR43 3 1.55 0.52 0.691
 CR44 2 1.27 0.63 0.451
 CR45 3 0.81 0.27 0.587

TABLE 2
NYS OPERATIONAL TEST 1999, GRADE 8 MATH

The number of students: 223385


