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MCAS H.S. SCI (Bio)
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MCAS H.S. SCI (Chem)
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MCAS H.S. SCI (Intro Phys)
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6.2 Assessment Reliability

No academic assessment can measure student performance with perfect accuracy; some
students will receive scores that underestimate their true ability, and other students will
receive scores that overestimate their true ability. Items that function well together will
produce an assessment that has a low amount of error and can therefore be described as
“reliable.”

There are a number of ways to estimate an assessment’s reliability. One approach is to split
all test items into two groups and then correlate students’ scores on the two half-tests. This
procedure is known as a split-half estimate of reliability. If the two half-test scores correlate
highly, items on the two half-tests are likely to be measuring very similar knowledge or
skills. This is evidence that the items complement one another and function well as a group.
This also suggests that measurement error will be minimal.

The split-half method requires psychometricians to select items that contribute to each half-
test score. This decision may have an impact on the resulting correlation. Cronbach (1951)
provided a statistic that avoids this concern about the split-half method. Cronbach’s a
coefficient is an estimate of the average of all possible split-half reliability coefficients.
Cronbach’s a is computed using the following formula:

n

n
2
ZG *)
] — =L

2
n—1 o

o=

where
i indexes the item,
n is the total number of items,

o (Yl) represents individual item variance, and

(7)% represents the total test variance.

6.2.1 Reliability and Standard Errors of Measurement

Table 6.2.1 presents descriptive statistics, Cronbach’s o coefficient, and raw score standard
errors of measurement for each 2007 MCAS test administration and grade level.
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Table 6.2.1: MCAS 2007
Test Reliabilities, Descriptive Statistics,

and Standard Errors of Measurement
SD = Standard Deviation

Rel = Reliability
SEM = Standard Error of Measurement
Number Raw - .
oade | Mo | score | Moimum | Matimum | Mean | g5 | ot | sem
Content Area Students | Points
3 70,282 48 0 48 36.35 8.53 0.91 2.57
4 69,458 52 0 52 37.12 7.39 0.90 2.56
English 5 70,099 52 0 52 36.83 8.98 0.90 2.86
Language Arts 6 71,737 52 0 52 37.04 8.48 0.90 2.75
(Cor_nposition not 7 72,690 52 0 52 38.30 8.51 0.90 2.69
included) 8 73,560 52 0 52 | 3753 | 887 090 275
10 72,178 52 0 52 37.14 8.83 0.90 2.81
3 70,412 40 0 40 29.83 7.50 0.89 2.51
4 69,575 54 0 54 37.95 10.37 0.89 3.39
5 70,379 54 0 54 36.18 11.72 0.90 3.66
Mathematics 6 71,900 54 0 54 36.42 11.24 0.92 3.15
7 72,694 54 0 54 34.91 12.04 0.92 3.44
8 73,466 54 0 54 33.35 13.16 0.92 3.66
10 71,353 60 0 60 39.93 13.43 0.92 3.75
5 70,367 54 0 54 34.68 8.47 0.85 3.29
Science and 8 73,423 54 0 54 31.80 10.23 0.89 3.46
Technology/ HS Bio 62,894 60 0 60 31.90 12.34 0.91 3.63
Engineering  |-HS Chem 13,410 60 1 60 | 30.36 | 1320 | 0.091| 3.92
HS Phys 14,873 60 3 60 33.10 13.21 0.92 3.74
HS T/E 1,883 60 6 60 32.78 10.52 0.88 3.66
6.2.2 Stratified Coefficient Alpha (a)
According to Feldt and Brennan (1989), a prescribed distribution of items over categories
(such as different item types) indicates the presumption that at least a small, but important,
degree of unique variance is associated with the categories. In contrast, Cronbach’s
coefficient o is built on the assumption that there are no such local or clustered dependencies.
A stratified version of coefficient a corrects for this problem:
L 2
>l (1-a)
_1_ =
Xtrar = 1- 3
O-X
where
Jj indexes the subtests or categories,
Gf ~ represents the variance of the k individual subtests or categories,
J
a 1s the unstratified Cronbach’s « coefficient, and
o represents the total test variance.
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Stratified coefficient & was calculated separately for each grade/content combination. The
stratification was based on item types (multiple-choice v. open-response). These results are
provided in table 6.2.2. Note that in table 6.2.2, Ny, refers to the number of multiple-choice
items on a given test, while N,; denotes the number of open-response items (with number of
possible points on OR items in parentheses).

Table 6.2.2: MCAS 2007 Test Coefficients
Cronbach’s o and Stratified o

Content Area Grade Cronbach’s Cronbach’s N Cronbach’s N Stratified
Level a A me me Q or °r a
3 0.91 0.91 40 0.51 2(8) 0.91
4 0.90 0.89 36 0.77 4 (16) 0.91
5 0.90 0.89 36 0.80 4 (16) 0.92
English Language Arts 6 0.90 0.88 36 0.78 4 (16) 0.91
7 0.90 0.89 36 0.82 4 (16) 0.92
8 0.90 0.89 36 0.84 4 (16) 0.92
10 0.90 0.89 36 0.81 4 (16) 0.92
3 0.89 0.86 25 0.71 10 (15) 0.89
4 0.89 0.86 29 0.77 10 (25) 0.90
5 0.90 0.89 29 0.78 10 (25) 0.91
Mathematics 6 0.92 0.90 29 0.81 10 (25) 0.93
7 0.92 0.88 29 0.84 10 (25) 0.93
8 0.92 0.90 29 0.84 10 (25) 0.93
10 0.92 0.88 32 0.87 10 (28) 0.93
5 0.85 0.81 34 0.72 5 (20) 0.86
8 0.89 0.84 34 0.81 5 (20) 0.90
Science and HS Bio 0.91 0.89 40 0.83 5 (20) 0.93
Technology/Engineering | HS Chem 0.91 0.89 40 0.85 5 (20) 0.93
HS Phys 0.92 0.90 40 0.84 5 (20) 0.93
HS T/E 0.88 0.84 40 0.77 5 (20) 0.89
6.2.3 Reliability of Performance Level Categorization

All test scores contain measurement error; thus, classifications based on test scores are also
subject to measurement error. For the 2007 MCAS administration, after students were
classified into performance levels, empirical analyses were conducted to determine the
statistical accuracy and consistency of those classifications.

6.2.3.1 Accuracy

Accuracy refers to the extent to which decisions based on test scores match decisions that
would have been made if the scores did not contain any measurement error. Accuracy must
be estimated because errorless test scores do not exist.
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6.2.3.2 Consistency

Consistency measures the extent to which classification decisions based on test scores match
the decisions based on scores from a second, parallel form of the same test. Consistency can
be evaluated directly from actual responses to test items if two complete, parallel forms of
the test are administered to the same group of students. This is usually impractical, especially
on lengthy tests, such as the MCAS administration. To overcome this issue, techniques have
been developed to estimate both accuracy and consistency of classification decisions on the
basis of a single administration of a test. The technique developed by Livingston and Lewis
(1995) was used for MCAS because their technique can be used with both open-response and
multiple-choice items.

6.2.3.3 Calculating Accuracy and Consistency

All of the accuracy and consistency estimation techniques described herein make use of the
concept of “true scores” in the sense of classical test theory. A true score is the score that
would be obtained on a test that had no measurement error. It is a theoretical concept that
cannot be observed, although it can be estimated. Following Livingston and Lewis (1995),
the true-score distribution for the MCAS tests was estimated using a four-parameter beta
distribution, which is a flexible model that allows for extreme degrees of skewness in test
scores.

In the Livingston and Lewis method, the estimated true scores are used to classify students
into their “true” performance categories, labeled “true status.” After various technical
adjustments (described in Livingston and Lewis, 1995), to calculate accuracy, a 4 x 4
contingency table was created for each content area test and grade level. The cells in the table
show the proportions of students who were classified into each performance category by their
actual (or observed) scores on the MCAS test and by their true scores (i.e., true status).

To estimate consistency, the true scores are used to estimate the distribution of classifications
on an independent, parallel test form. After statistical adjustments (see Livingston and Lewis,
1995), a new 4 x 4 contingency table was created for each MCAS test and grade level that
showed the proportions of students who were classified into each performance category by
the actual test and who would be classified into each performance category by another
(hypothetical) parallel test form. Consistency, which is the proportion of students classified
into exactly the same categories by both forms of the test, is the sum of the diagonal for the
new contingency table.

6.2.3.4 Kappa (x)

Another way to measure consistency is to use Cohen’s (1960) coefficient k (kappa), which
assesses the proportion of consistent classifications after removing the proportion of
consistent classification that would be expected by chance. Cohen’s k can be used to estimate
the classification consistency of a test from two parallel forms of the test. The second form in
this case was the one estimated using the Livingston and Lewis (1995) method. Because
Cohen’s « is corrected for chance, the values of k are lower than other consistency estimates.
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6.2.3.5 Results of Accuracy, Consistency, and Kappa Analyses

Summaries of the accuracy and consistency analyses are provided in tables 6.2.3.5.1 through
6.2.3.5.20.

The first section of each table shows the overall accuracy and consistency indices, as well as
k. The overall index is, as described, the sum of the diagonal elements of the appropriate
contingency table.

The second section of each table shows accuracy and consistency values, conditional upon
performance level. For instance, the conditional accuracy value is 0.831 for the Needs
Improvement category for grade 4 ELA. This indicates that, of the students whose true
scores placed them in the Needs Improvement category, 83.1 percent would be expected to be
in the Needs Improvement category if categorized according to their actual scores. The
corresponding consistency value of 0.783 indicates that 78.3 percent of the grade 4 students
in the Needs Improvement category would be expected to score in the Needs Improvement
category again if a second, parallel test form were administered.

The third section of each table provides data at each of the cut points. These values indicate
the accuracy and consistency of the dichotomous decisions, either above or below the
associated cut point. In addition, false positive and false negative accuracy rates are
provided. These values are estimates of the proportions of students who were categorized
above the cut when their true score would place them below the cut, and vice-versa.

Table 6.2.3.5.1: 2007 MCAS
Accuracy and Consistency
Grade 3 English Language Arts

Overall Indices Accuracy Consistency Kappa (k)
0.765 0.689 0.538
Performance Level Accuracy Consistency
Indi Conditional Warning 0.816 0.730
ndices Conditiona
on Level Needs Improvement 0.813 0.758
Proficient 0.733 0.686
Above Proficient 0.729 0.554
Accgr.acy - Consistency
Accuracy | False Positives | False Negatives
Indices at Cut W- NI
Points : 0.973 0.013 0.014 0.963
NI :P 0.916 0.049 0.036 0.883
P.AP 0.875 0.094 0.031 0.842
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Table 6.2.3.5.2: 2007 MCAS
Accuracy and Consistency
Grade 4 English Language Arts

Overall Indices Accuracy Consistency Kappa (k)
0.821 0.751 0.630
Accuracy Consistency
Warni 0.815 0.714
Indices Conditional Need Iarnlng 0.831 0783
on Level eeds Improvement . .
Proficient 0.798 0.731
Advanced 0.861 0.736
A
ch.lr.acy - Consistency
Accuracy | False Positives | False Negatives
Indices at Cut W-NI
Points : 0.969 0.014 0.018 0.956
NI :P 0.910 0.051 0.039 0.875
P:A 0.943 0.040 0.018 0.920
Table 6.2.3.5.3: 2007 MCAS
Accuracy and Consistency
Grade 5 English Language Arts
Overall Indices Accuracy Consistency Kappa (k)
0.820 0.750 0.631
Accuracy Consistency
Warni 0.802 0.697
Indices Conditional Need Iarnlng 0818 0765
on Level eeds Improvement . .
Proficient 0.801 0.744
Advanced 0.877 0.754
A
ch.lr.acy - Consistency
Accuracy | False Positives | False Negatives
Indices at Cut W- NI
Points : 0.974 0.011 0.015 0.964
NI:P 0.915 0.048 0.037 0.882
P:A 0.930 0.049 0.021 0.904
Table 6.2.3.5.4: 2007 MCAS
Accuracy and Consistency
Grade 6 English Language Arts
Overall Indices Accuracy Consistency Kappa (k)
0.830 0.765 0.623
Accuracy Consistency
Warni 0.786 0.663
Indices Conditional Need Iarnlng 0.802 0741
on Level eeds Improvement . .
Proficient 0.844 0.804
Advanced 0.861 0.706
A
ch.lr.acy - Consistency
Accuracy | False Positives | False Negatives
Indices at Cut W-NI
Points : 0.977 0.009 0.013 0.968
NI :P 0.914 0.047 0.039 0.881
P:A 0.939 0.045 0.016 0.916
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Table 6.2.3.5.5: 2007 MCAS
Accuracy and Consistency
Grade 7 English Language Arts

Overall Indices Accuracy Consistency Kappa (k)
0.838 0.774 0.643
Accuracy Consistency
Warni 0.801 0.685
Indices Conditional Need Iarnlng 0812 0752
on Level eeds Improvement . .
Proficient 0.850 0.808
Advanced 0.863 0.733
A
ch.lr.acy - Consistency
Accuracy | False Positives | False Negatives
Indices at Cut W-NI
Points : 0.978 0.009 0.013 0.969
NI:P 0.919 0.044 0.038 0.887
P:A 0.942 0.041 0.018 0.919
Table 6.2.3.5.6: 2007 MCAS
Accuracy and Consistency
Grade 8 English Language Arts
Overall Indices Accuracy Consistency Kappa (k)
0.846 0.787 0.646
Accuracy Consistency
Warni 0.786 0.661
Indices Conditional Need Iarnlng 0798 0731
on Level eeds Improvement . .
Proficient 0.861 0.832
Advanced 0.875 0.743
A
ch.lr.acy - Consistency
Accuracy | False Positives | False Negatives
Indices at Cut W-NI
Points : 0.983 0.007 0.010 0.976
NI:P 0.930 0.037 0.033 0.902
P:A 0.933 0.048 0.019 0.909
Table 6.2.3.5.7: 2007 MCAS
Accuracy and Consistency
Grade 10 English Language Arts
Overall Indices Accuracy Consistency Kappa (k)
0.839 0.775 0.663
Accuracy Consistency
Faili 0.808 0.697
Indices Conditional Need Ial ng 0823 0763
on Level eeds Improvement . .
Proficient 0.827 0.776
Advanced 0.891 0.800
A
ch.lr.acy - Consistency
Accuracy | False Positives | False Negatives
Indices at Cut ENI
Points : 0.982 0.008 0.011 0.974
NI :P 0.928 0.038 0.034 0.899
P:A 0.929 0.046 0.024 0.902
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Table 6.2.3.5.8: 2007 MCAS
Accuracy and Consistency

Grade 3 Mathematics

Overall Indices Accuracy Consistency Kappa (k)
0.727 0.638 0.495
Accuracy Consistency
Indices Conditional Need V\I/arnlng ggzg 8;2;
on Level eeds Improvement . .
Proficient 0.695 0.626
Above Proficient 0.791 0.637
Acc|,.|r.acy - Consistency
Accuracy | False Positives | False Negatives
Indices at Cut W-NI
Points : 0.952 0.025 0.024 0.933
NI :P 0.909 0.053 0.038 0.874
P:AP 0.866 0.095 0.038 0.825
Table 6.2.3.5.9: 2007 MCAS
Accuracy and Consistency
Grade 4 Mathematics
Overall Indices Accuracy Consistency Kappa (k)
0.756 0.673 0.537
Accuracy Consistency
i .81 732
Indices Conditional d Warning 08 3 0 73
on Level Needs Improvement 0.80 0.755
Proficient 0.637 0.543
Advanced 0.815 0.670
Acm.lr.acy - Consistency
Indi { Cut Accuracy | False Positives | False Negatives
ndices at Cu :
Points W:NI 0.960 0.019 0.021 0.944
NI:P 0.903 0.059 0.039 0.866
P:A 0.892 0.075 0.033 0.854
Table 6.2.3.5.10: 2007 MCAS
Accuracy and Consistency
Grade 5 Mathematics
Overall Indices Accuracy Consistency Kappa (k)
0.771 0.689 0.575
Accuracy Consistency
Warni 0.825 0.759
Indices Conditional d aming 252
on Level Needs Improvement 0.75 0.680
Proficient 0.713 0.633
Advanced 0.870 0.734
Acm.lr.acy - Consistency
Indi { Cut Accuracy | False Positives | False Negatives
ndices at Cu :
Points W:NI 0.947 0.027 0.026 0.925
NI :P 0.909 0.055 0.036 0.875
P:A 0.915 0.062 0.023 0.885
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Table 6.2.3.5.11: 2007 MCAS
Accuracy and Consistency
Grade 6 Mathematics

overall Indices Accuracy Consistency Kappa (k)
0.792 0.714 0.613
Accuracy Consistency
Indices Conditional Warning 0.859 0.806
on Level Needs Improvement 0.760 0.684
Proficient 0.731 0.649
Advanced 0.875 0.766
Accqr.acy - Consistency
Indi ¢ Cut Accuracy | False Positives | False Negatives
ndices at Cu
Points W:NI 0.951 0.025 0.024 0.932
NI :P 0.921 0.046 0.033 0.890
P:A 0.920 0.054 0.026 0.890
Table 6.2.3.5.12: 2007 MCAS
Accuracy and Consistency
Grade 7 Mathematics
overall Indices Accuracy Consistency Kappa (k)
0.798 0.723 0.621
Accuracy Consistency
Indices Conditional Warning 0.858 0.810
on Level Needs Improvement 0.746 0.667
Proficient 0.775 0.706
Advanced 0.877 0.735
Accu.r.acy - Consistency
indi t Cut Accuracy | False Positives | False Negatives
N " W:NI 0.939 0.032 0.029 0.915
NI :P 0.919 0.050 0.032 0.887
P:A 0.940 0.045 0.015 0.919
Table 6.2.3.5.13: 2007 MCAS
Accuracy and Consistency
Grade 8 Mathematics
Overall Indices Accuracy Consistency Kappa (k)
0.798 0.723 0.627
Accuracy Consistency
. . Warning 0.857 0.814
Indices Conditional
on Level Needs Improvement 0.761 0.684
Proficient 0.741 0.661
Advanced 0.886 0.766
Accu.r.acy - Consistency
indi t Cut Accuracy | False Positives | False Negatives
N W:NI 0.939 0.034 0.028 0.915
NI :P 0.924 0.047 0.029 0.895
P:A 0.935 0.047 0.018 0.911

THE MASSACHUSETTS COMPREHENSIVE ASSESSMENT SYSTEM
2007 MCAS Technical Report

-209-



Table 6.2.3.5.14: 2007 MCAS
Accuracy and Consistency
Grade 10 Mathematics

Overall Indices Accuracy Consistency Kappa (k)
0.824 0.757 0.644
Accuracy Consistency
Indices Conditional Need 'I:a”mg 832; 8;2;
on Level eeds Improvement . .
Proficient 0.723 0.635
Advanced 0.927 0.872
Acc|,.|r.acy - Consistency
Indi t Cut Accuracy | False Positives | False Negatives
ndices at Cu
Points F:NI 0.969 0.015 0.016 0.957
NI :P 0.935 0.036 0.029 0.909
P:A 0.919 0.050 0.030 0.888
Table 6.2.3.5.15: 2007 MCAS
Accuracy and Consistency
Grade 5 Science and Technology/Engineering
Overall Indices Accuracy Consistency Kappa (k)
0.749 0.657 0.505
Accuracy Consistency
i N4 .
Indices Conditional d Warning 8 722 8 ?33
on Level Needs Improvement . .
Proficient 0.694 0.603
Advanced 0.840 0.676
Acm.lr.acy - Consistency
Indi { Cut Accuracy | False Positives | False Negatives
ndices at Cu :
Points W:NI 0.950 0.021 0.029 0.929
NI :P 0.880 0.072 0.049 0.834
P:A 0.919 0.059 0.022 0.888
Table 6.2.3.5.16: 2007 MCAS
Accuracy and Consistency
Grade 8 Science and Technology/Engineering
Overall Indices Accuracy Consistency Kappa (k)
0.806 0.731 0.594
Accuracy Consistency
i . N4
Indices Conditional d Warning 8 ?:g 8 722
on Level Needs Improvement . .
Proficient 0.803 0.721
Advanced 0.760 0.471
Acm.lr.acy - Consistency
Indi { Cut Accuracy | False Positives | False Negatives
ndices at Cu :
Points W:NI 0.929 0.036 0.035 0.901
NI :P 0.905 0.060 0.035 0.869
P:A 0.972 0.024 0.004 0.960
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Table 6.2.3.5.17: 2007 MCAS
Accuracy and Consistency
High School Biology

Overall Indices Accuracy Consistency Kappa (k)
0.812 0.740 0.632
Accuracy Consistency
Indices Conditional Need 'I:a”mg 83;2 8;2;
on Level eeds Improvement . .
Proficient 0.813 0.755
Advanced 0.853 0.740
A
ch.lr.acy - Consistency
Indi t Cut Accuracy | False Positives | False Negatives
ndices at Cu
Points F:NI 0.955 0.023 0.022 0.938
NI :P 0.928 0.041 0.031 0.900
P:A 0.929 0.047 0.024 0.902
Table 6.2.3.5.18: 2007 MCAS
Accuracy and Consistency
High School Chemistry
Overall Indices Accuracy Consistency Kappa (k)
0.815 0.743 0.647
Accuracy Consistency
Indices Conditional Need Il:alllng 8322 822(8)
on Level eeds Improvement . .
Proficient 0.760 0.672
Advanced 0.863 0.754
Accl.n'.acy - Consistency
Indi t Cut Accuracy | False Positives | False Negatives
ndices at Cu
Points F:NI 0.930 0.040 0.030 0.902
NI :P 0.935 0.039 0.026 0.910
P:A 0.949 0.033 0.018 0.929
Table 6.2.3.5.19: 2007 MCAS
Accuracy and Consistency
High School Introductory Physics
Overall Indices Accuracy Consistency Kappa (k)
0.809 0.735 0.635
Accuracy Consistency
Indices Conditional Need 'I:a”mg 83;: 8;2?
on Level eeds Improvement . .
Proficient 0.806 0.738
Advanced 0.880 0.775
A
ch.lr.acy - Consistency
Indi t Cut Accuracy | False Positives | False Negatives
ndices at Cu
Points F:NI 0.936 0.035 0.029 0.911
NI :P 0.927 0.043 0.030 0.898
P:A 0.946 0.036 0.018 0.925
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Table 6.2.3.5.20: 2007 MCAS
Accuracy and Consistency
High School Technology/Engineerin

Overall Indices Accuracy Consistency Kappa (k)
0.804 0.727 0.586
Accuracy Consistency
Faili 0.818 0.740
Indices Conditional Need Ial g 0.769 0704
on Level eeds Improvement . .
Proficient 0.838 0.765
Advanced 0.777 0.494
A
ch.lr.acy - Consistency
Indi t Cut Accuracy | False Positives | False Negatives
ndices at Cu
Points F:NI 0.929 0.034 0.037 0.901
NI :P 0.897 0.063 0.040 0.857
P:A 0.978 0.019 0.004 0.968
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6.3 Validity

Evidence is presented in detail throughout this document to support inferences of student
achievement of the learning standards of the Massachusetts Curriculum Frameworks, as
measured by MCAS, including test development, test alignment, test administration, scoring,
equating, item analyses, reliability, scaled scores, performance levels, and reporting. The
purpose of this section of the document is to discuss how MCAS ensures the validity of its
tests and their results.

6.3.1 Validity Evidence for Standard MCAS Tests

MCAS tests are rigorously examined in reference to the guidelines provided in the Standards
for Educational and Psychological Testing (1985, 1999), which provide criteria for the
evaluation of tests, testing practices, and effects of test use for a broad set of assessments,
including alternate assessments.

The Standards for Educational and Psychological Testing describes sources of evidence to
consider when constructing a validity argument. Examples of standards prescribed by the
manual, as well as evidence of how MCAS tests satisfy these standards, are presented below.

= Standard 1.2 (p.17): “The test developer should set forth clearly how test scores
are intended to be interpreted and used.”

For the 2007 MCAS operational administration, the Guide to Interpreting the Spring 2007
MCAS Reports for Schools and Districts provides this information. The Guide outlines
general guidelines for the interpretation and use of MCAS reports, gives instructions on how
to read and interpret specific reports, and provides information on how to make appropriate
comparisons and inferences from statistics. Additionally, the Guide to the 2007 MCAS for
Parents/Guardians provides information on how parents and guardians should interpret
MCAS results.

= Standard 1.13 (p.20): “When validity evidence includes statistical analyses of test
results, either alone or together with data on other variables, the conditions under
which the data were collected should be described in enough detail that users can
judge the relevance of the statistical findings to local conditions. Attention should
be drawn to any features of a validation data collection that are likely to differ
from typical operational testing conditions and that could plausibly influence test
performance.”

This standard concerns the degree to which the data collected for validity evidence may be
generalized to operational conditions. Most of the statistical evidence of validity for the 2007
MCAS tests (see section 6.3.1.2 on Internal Structure) was derived from the tests themselves;
thus, this evidence is immediately applicable to MCAS. Whenever validity evidence was
accrued from a subset of the Massachusetts test-taking population, rather than the entire
population (e.g., study of the concordance between MCAS and other instruments, described
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below), any potential differences between sample and population were thoroughly
documented.

= Standard 1.14 (p.20): “The patterns of association between and among scores on
the instrument under study and other variables should be consistent with
theoretical expectations.”

Massachusetts has accumulated a substantial amount of evidence of the criterion-related
validity of MCAS tests. This evidence shows that MCAS test results are correlated strongly
with relevant measures of academic achievement. Specific examples include the following:

After the MCAS program was first introduced, the Department commissioned two separate
studies (Gong, 1999; Thacker & Hoffman, 1999) to examine the relationship between
performance on the MCAS tests of students in two large urban districts in Massachusetts and
performance of the same sample of students on a locally administered, national standardized
achievement test. Gong (1999) examined the relationship between MCAS scores and
performance on the Metropolitan Achievement Test (MAT-7) at grade 10 and the
relationship between MCAS scores and the Stanford Achievement Test (SAT-9) scores at
grade 4. Thacker and Hoffman (1999) examined the relationship between MCAS scores and
performance on the Stanford 9 at grades 4, 8, and 10. The two studies also examined the
relationship between MCAS performance and students’ enrollment in specific courses.

These studies found that students in each of the four MCAS performance levels
(Warning/Failing, Needs Improvement, Proficient, and Advanced) generally performed
similarly on a commercially available, standardized instrument. That is, students at higher
performance levels on MCAS also tended to perform at higher performance levels on the
commercial tests. It was also found that students who scored Proficient or Advanced on
MCAS tended to score above the 75" percentile on the Stanford 9 tests. Students who scored
at the Needs Improvement level on MCAS scored around the 50™ percentile, and students
whose MCAS performance was at the Warning/Failing level consistently averaged below the
25™ percentile on the Stanford-9.

The two studies mentioned above were based on the results of individual school districts,
since the commercially available tests (MAT-7 and Stanford) were administered by the
districts rather than by the Commonwealth. One commercially available standardized test,
however, has been administered to students statewide. From 1996—1998, third-grade
students were administered the Iowa Test of Basic Skills (ITBS) in reading. Fourth-grade
students who completed the 1998 MCAS tests had also taken the ITBS reading tests as third-
graders in 1997. Although the MCAS and ITBS tests were administered approximately one
year apart and differed slightly in what was assessed—reading only on ITBS and reading and
writing on grade 4 MCAS—the results from these two tests provide an opportunity to
examine the relationship between performance on MCAS and performance on an external
measure. A comparison of the performance of approximately 55,000 students who were
assessed statewide revealed a strong relationship—a positive correlation of approximately
0.75—Dbetween the performances on the MCAS and ITBS tests. Students who performed at
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higher levels on the MCAS test tended to score at the higher percentile ranks on the ITBS
test.

In 2005-2006, Massachusetts looked to other large-scale assessments in which its students
participated to further demonstrate the strength of the state’s MCAS tests. Two in particular,
the NAEP and the SAT I tests, demonstrated results that in most instances paralleled trends
seen on MCAS over recent years. Additionally, an examination of MCAS and NAEP
revealed that there was a strong correlation between performances on the two instruments in
both reading and mathematics. This correlation provides evidence that MCAS and NAEP
content and performance standards are closely related.

In addition to the above, the Standards for Educational and Psychological Testing advocates
that evidence in the following three general areas be considered (pp. 11-17):

= test content
= internal structure
= consequences of testing

Although each of the sources may speak to a different aspect of validity, they are not distinct
types of validity. Instead, each contributes to a body of evidence about the comprehensive
validity of score interpretations.

6.3.1.1 Test Content

Test content validity is the degree to which MCAS items align to the Massachusetts
Curriculum Framework learning standards for each content area and grade level. Evidence of
test content validity is described in detail in section 2 of this document, “MCAS 2007 Test
Development and Design.”

Assessment Development Committees

The primary gauge of the developmental appropriateness of MCAS test items is the review of
all MCAS test items by Massachusetts teachers who serve on MCAS Assessment
Development Committees (ADCs). All ADC members have experience teaching students in
the subject and grade level for which items are being developed (e.g., grade 5 ELA Reading
Comprehension items are reviewed by Massachusetts teachers who are currently teaching or
have recently taught grade 5 reading), so that all items are reviewed by individuals who are
best equipped to evaluate the developmental appropriateness of test material. The following
gives a chronological listing of the steps taken to review the content of every operational
MCAS item:

= Jtem is provided by Measured Progress (MP) to Massachusetts Department of
Education (DOE) for review 10 days prior to ADC meeting.

= Jtem is reviewed by DOE for alignment with Massachusetts Curriculum
Framework and for content accuracy.

= [tem is returned to MP with edits.

= [tem is reviewed by ADC panelists for alignment, content accuracy, and bias.

= Post-ADC debriefing: Item is reviewed by MP and DOE developers.
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= [tem is presented to Bias Committee for review.

= Jtem and comments from Bias Committee are reviewed by DOE; decision is made
to field test.

= [tem is field-tested.

= [tem is sent to expert reviewer for content and alignment review. Expert
reviewers are scholars in their respective fields. Their charge is to review items
for content accuracy and to recommend that items be kept as is, edited, or deleted.
There is a selection/recruitment process for expert reviewers with final approval
by DOE.

= Jtem is reviewed by ADC panelists for statistics (performance), alignment,
content, and expert review comments. Panelists make recommendations.

= DOE makes final decision to designate item as a common item, and item becomes
part of that year’s test.

Additionally, for the English Language Arts tests, each reading passage is subjected to a
minimum of two readability tests, and the grade-level appropriateness of vocabulary within
test items is checked against a widely used grade-level guide for vocabulary, the EDL Core
Vocabularies in Reading, Mathematics, Science and Social Studies.

Items and reading passages may be rejected and removed from further consideration at any
point in the above processes.

Bias Committee

Four two- to three-day Bias Committee meetings are held annually to review passages and
items in order to ensure that students are not disadvantaged by test materials for reasons that
are not educationally relevant. The Bias Committee consists of classroom teachers, school
administrators, and other educators from the community.

Each item is reviewed two times, once before field testing and again after field testing. Items
and passages are checked for conformity to the standards outlined in Bias Issues in Test
Development. Committee members decide whether to recommend that materials be kept as
is, edited, or deleted. The decisions of the Bias Committee are reviewed by the DOE for a
final determination.

6.3.1.2 Internal Structure

Standard 1.11 of the Standards for Educational and Psychological Testing states (p.20): “If
the rationale for a test use or interpretation depends on premises about the relationships
among parts of the test, evidence concerning the internal structure of the test should be
provided.”

Evidence of the internal structure of MCAS tests is provided through detailed statistical
analyses within this document. Technical characteristics of the internal structures of the
assessments are presented in terms of the following:
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= classical item statistics (item difficulty, section 6.1.1; item-test correlation, section
6.1.2)

= differential item functioning analyses (section 6.1.4)

= avariety of reliability coefficients (section 6.2)

= standard errors of measurement (section 6.2.1)

= jtem response theory parameters and procedures (section 6.1.5)

In addition, psychometricians closely examine theoretically derived and empirically derived
item characteristic curves. This allows for the evaluation of item model fit as well as a
structural evaluation across all MCAS test items. Redundant analysis performed by the
University of Massachusetts at Amherst also supports data structure found through Item
Response Theory analysis. Each test is equated to the same grade and content test from the
prior year to preserve the meaning of scores over time. Detailed discussions of equating,
scaling, and item analyses are provided in sections 4.3 and 6.1 of this document.

6.3.1.3 Consequences of Testing

Reporting information is provided in section 5 of this document, “Reporting of MCAS 2007
Results.” The state has ascertained that reporting structures are consistent with the sub-
domain structures of its academic content standards, i.e., item interrelationships are
consistent with the Framework on which the test is based. MCAS reporting categories report
results for items that are grouped by Framework subtopic or content categories. Educators
also have the flexibility to customize reports for local needs using a data analysis tool
provided to each school system.

The consequences of MCAS testing are consistent with the purposes of the MCAS program,
which have been widely documented and have remained unchanged since the introduction of
the program in 1998. The state has specified the purposes of the assessments, delineating the
types of uses and decisions most appropriate to each. The purposes of MCAS examinations,
which are common among standard tests and alternate assessments, are as follows:

= to evaluate the performance of students, schools, districts, and the state based
upon the Massachusetts Curriculum Framework content standards and the MCAS
performance standards

= to improve classroom instruction and student academic achievement by providing
data that assist local educators in improving curriculum design and instruction

= to relate MCAS test scores to AYP requirements, in concert with other evidence,
to determine NCLB federal funding

= to certify students for eligibility to earn a high school diploma: the state’s high
school Competency Determination requirement was first applied to the class of
2003 in English Language Arts and Mathematics; students in the class of 2010
will also be required to earn a Competency Determination in Science in order to
be eligible for a Massachusetts high school diploma
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6.3.2 Validity Evidence for the MCAS-AIt

According to the 2007 Educator’s Manual for MCAS-Alt, the purposes of the MCAS-Alt are
as follows:

= to include difficult-to-assess students in assessment and accountability, as
required by law

= to determine whether students with significant disabilities are receiving a program
of instruction based on the state’s academic learning standards

= to measure the extent to which students have learned the academic curriculum

= to use assessment results to provide challenging academic instruction for students
with disabilities

= to provide an alternative pathway for some students to earn a Competency
Determination in order to be eligible to receive a diploma

To demonstrate validity for the MCAS-ALt, two types of validity are discussed below:

= content validity
= procedural validity

6.3.2.1 Content Validity

Content validity is the degree to which an assessment measures the knowledge and skills it
was designed to measure. Content validity is generally determined by the expert judgment of
content area specialists who review the assessment instrument, and by the judgment of
qualified portfolio scorers who are closely monitored during the scoring process.

MCAS-AIt portfolio content is based on the Massachusetts Curriculum Framework learning
standards that describe the concepts, skills, and knowledge that students are expected to learn
by the end of each grade cluster from PreK through grade 12.

The Resource Guide to the Massachusetts Curriculum Frameworks for Students with
Significant Disabilities provides instructional and assessment strategies for teaching students
with disabilities the same learning standards as regular education students. The Resource
Guide is intended to promote “access to the general curriculum,” as required by law, and to
assist educators of students with significant cognitive disabilities.

The Resource Guide was developed by panels of educational experts in each content area,
including DOE staff, contractor staff, higher education faculty, panelists, and regular and
special educators. Each section was written, reviewed, and validated by panels of content
area experts to ensure that each modified standard (entry point) was based on the essence of
the grade-level learning standard on which it was based.

Specific guidelines help teachers assemble MCAS-Alt portfolios based on academic
outcomes in the subject and strand being assessed, while maintaining the flexibility necessary
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to meet the needs of diverse learners. The requirements for constructing student portfolios
necessitate that challenging skills based on grade-level content standards will be taught in
order to produce the needed evidence. It is therefore virtually guaranteed that students will
be taught, and will make progress on, academic skills at an appropriate level of complexity.
Rigorous scoring procedures include holding scorers to high standards of accuracy and
consistency, using monitoring methods that include frequent double-scoring and recalibration
to verify and validate portfolio scores. These procedures, along with DOE review of each
year’s MCAS-AIt results, confirm that the MCAS-ALIt is being successfully used for the
purposes for which it was intended.

6.3.2.2 Procedural Validity

Procedural validity is shown by thorough documentation of the process used to develop the
assessment instrument and of the processes of scoring, standard setting, and describing and
reporting performance. Although procedural evidence does not guarantee validity of
assessment results, the lack of procedural evidence can negatively affect credibility of results.

Procedural validity is determined based on a review of the following questions:

=  Who participated in the development process?

= How were decisions made during development?

=  Was the plan implemented as discussed?

= After implementation, was the plan reviewed at intervals, and revised as needed?
= Was the development process documented?

Who participated in the development process?

The MCAS-AIt was developed by a group of diverse stakeholders, including representatives
from special education, regular education, and higher education; and administrators from
urban and non-urban districts; collaboratives; and approved special education private
schools. Also included in the development process were psychometricians, education and
assessment policy makers, inclusion specialists, attorneys, special education advocates, and
the Northeast Regional Resource Center.

External members of the original MCAS-Alt Development Committee were Dr. Ed Roeber,
Dr. Sue Bechard, Dr. Kenneth Warlick, and Dr. Jacqui Kearns, who served in key roles in the
development and implementation of large-scale alternate assessments in Colorado, Illinois,
Iowa, Kentucky, Maine, Maryland, Massachusetts, Montana, New Hampshire, New Jersey,
New Mexico, New York, Puerto Rico, Rhode Island, South Carolina, Tennessee,
Washington, Washington D.C., and West Virginia.

As the MCAS-ALt is revised and updated to reflect new mandates and greater efficiencies,
DOE staff continue to consult recognized experts in the field of alternate assessment for their
views and ideas.

How were decisions made during development?
Care was taken to include all stakeholder viewpoints during development and revision of the
assessment. While making decisions, developers kept the following guidelines in mind:
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= The MCAS-AIt should parallel the standard MCAS test.

=  The MCAS-AIt should provide results that can be used to make valid and reliable
decisions.

=  The MCAS-AIt should be flexible enough for a wide range of students to
participate.

=  The MCAS-AIt should not unnecessarily burden the state’s teachers.

All discussions and recommendations made by the technical and stakeholder advisory
committees are documented and maintained in the public minutes of the statewide MCAS-
Alt Advisory Committee, Project Leadership Team, and Technical Advisory Committee
meetings.

Was the plan implemented as discussed?

The 2007 MCAS-AIt was administered as stipulated in published materials on
implementation, scoring, and reporting of this assessment. Intensive training was provided
for teachers during the year, including

= thirty-five DOE-sponsored training sessions each year

= online publications and training modules

= monthly newsletters

= three Teacher’s Network meetings annually (see below for more information
about the Teacher’s Network)

= athree-week scoring institute emphasizing the professional development of
participants

Materials were delivered to schools within the specified time frame. Portfolios were scored
as indicated using the scoring rubric from the 2007 Educators Manual, disseminated in the
fall of 2006, and the 2007 Guidelines for Scoring Student Portfolios (Appendix D). Scores
were analyzed using the 2007 decision rules. Reports were generated in accordance with
those rules and shipped to schools. Score appeals were received and reviewed using the
procedures outlined in the policy that was posted and sent to schools with the materials in
spring and fall.

After implementation, was the plan reviewed at intervals, and revised as needed?

Both the MCAS-AIlt Advisory Committee and the MCAS-Alt Teacher’s Network meet
quarterly to review the status of the MCAS-AIt and to recommend changes, as needed, to the
DOE. The Advisory Committee has discussed every change made to the MCAS-ALt since its
inception. The Teacher’s Network includes about 100 educators directly responsible for
administering the MCAS-AIt. This group evaluates the effectiveness of the current policies,
and advises on future directions.
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Was the development process documented?

Minutes of every meeting of the MCAS-Alt Advisory Committee have been recorded and
kept on file at the DOE, along with all research reports and other documentation. Additional
documentation can be found on the DOE MCAS-AIt web page, including the following:

= definition and purpose of the assessment

= definition of assessment standards

= description of the assessment method and rationale for its choice

= selection and training of scorers

= description of scoring procedures and rubrics used

= feedback from scorers, including their level of satisfaction with the training and
scoring processes

= description of procedures used to determine student-level results, as well as
aggregated results

= description of procedures used to set performance levels

= monthly reports from the testing contractor provided to the DOE

= state performance and participation results from 2001-2006

=  MCAS and MCAS-AIt Technical Reports

6.3.3 MCAS 2007 High School Science and Technology/Engineering Tests:
Psychometric Evaluation

In 2007, the Department commissioned a series of studies to investigate the psychometric

properties of the MCAS High School Science and Technology/Engineering assessments in
Biology, Chemistry, Introductory Physics, and Technology/Engineering. The results of the
studies may be found at www.mcasservicecenter.com/filessMCAS/20060MCASHS PA .pdf.
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