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�&�K�D�S�W�H�U���������,�Q�W�U�R�G�X�F�W�L�R�Q�� 

1.1 INTRODUCTION 
This technical report for the Regents Examination in Algebra I will provide New York State 

with documentation of the purpose of the Regents Examination, scoring information, evidence 
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1.3 TARGET POPULATION (STANDARD 7.2)  
The examinee population for the Regents Examination in Algebra I is composed of students 

who have completed a course in Algebra I.  
 

Table 1 provides a demographic breakdown of all students who took the August 2017, 
January 2018, and June 2018 Regents Examination in Algebra I. All analyses in this report are 
based on the population described in Table 1. 

http://data.nysed.gov/
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�&�K�D�S�W�H�U���������&�O�D�V�V�L�F�D�O���,�W�H�P���6�W�D�W�L�V�W�L�F�V�����6�W�D�Q�G�D�U�G������������ 
This chapter provides an overview of the two most familiar item-level statistics obtained 

from classical item analysis: item difficulty and item discrimination. The following results pertain 
only to the operational Regents Examination in Algebra I items.  

2.1 ITEM DIFFICULTY 
�$�W���W�K�H���P�R�V�W���J�H�Q�H�U�D�O���O�H�Y�H�O�����D�Q���L�W�H�P�¶�V���G�L�I�I�L�F�X�O�W�\���L�V���L�Q�G�L�F�D�W�H�G���E�\���L�W�V���P�H�D�Q���V�F�R�U�H���L�Q���V�R�P�H���V�S�H�F�L�I�L�H�G��

group (e.g., grade level). 
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In the mean score formula above, the individual item scores (xi) are summed and then 
divided by the total number of students (n). For multiple-choice (MC) items, student scores are 
represented by 0s and 1s (0 = wrong, 1 = right). With 0�±1 scoring, the equation above also 
represents the number of students correctly answering the item divided by the total number of 
students. Therefore, this is also the proportion correct for the item, or the p-value. In theory, p-
values can range from 0.00 to 1.00 
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perform well on the Regents Examination in Algebra I would be more likely to answer any given 
item correctly, while low-performing students (i.e., those who perform poorly on the exam 
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Figure 1 Scatter Plot : Regents Examination in Algebra I  
 

Table 4 Descriptive Statistics in p-value and Point -Biserial Correlation: Regents 
Examination in Algebra I  

Statistics N Mean Min Q1 Median Q3 Max 
p-value 37 0.50 0.23 0.34 0.52 0.64 0.80 

Point-Biserial 37 0.54 0.27 0.42 0.49 0.68 0.85 

2.4 OBSERVATIONS AND INTERPRETATIONS  
The p-values for the MC items ranged from about 0.27 to 0.80, while the mean proportion-

correct values for the CR items (Table 3) ranged from about 0.23 to 0.51. From the difficulty 
distributions illustrated in the plot, a wide range of item difficulties appeared on each exam, 
which was one test development goal.  
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�&�K�D�S�W�H�U���������,�5�7���&�D�O�L�E�U�D�W�L�R�Q�V�����(�T�X�D�W�L�Q�J�����D�Q�G���6�F�D�O�L�Q�J��
���6�W�D�Q�G�D�U�G�V�������D�Q�G���������������� 
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Figure 3 Scree Plot: Regents Examination in Algebra I  

Local Independence 
Local independence (LI) is a fundamental assumption of IRT. This means that, for statistical 

purposes, an examinee�¶�V response to any one item should not depend on �W�K�H�� �H�[�D�P�L�Q�H�H�¶�V 
response to any other item on the test. In formal statistical terms, a test X that is comprised of 
items X1, X2���«Xn is locally independent with respect to the latent variable �� if, for all x = (x1, 
x2���«xn) and ��,  

�� �� �� ���–
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This formula essentially states that the probability of any pattern of responses across all 
items (x), after conditioning on the �H�[�D�P�L�Q�H�H�¶�V���W�U�X�H���V�F�R�U�H (�T ) as measured by the test, should 
be equal to the product of the conditional probabilities across each item (i.e., the multiplication 
rule for independent events where the joint probabilities are equal to the product of the 
associated marginal probabilities).  

The equation above shows the condition after satisfying the strong form of local 
independence. A weak form of local independence (WLI) is proposed by McDonald (1979). The 



  

Prepared for NYSED by Pearson  13 

distinction is important because many indicators of local dependency are actually framed by WLI. 
For WLI, the conditional covariances of all pairs of item responses, conditioned on the abilities, 
are assumed to be equal to zero. When this assumption is met, the joint probability of responses 
to an item pair, conditioned on abilities, is the product of the probabilities of responses to these 
two items, as shown below. Based on the WLI, the following expression can be derived: 

  

 

 

 

 

 
  

�� �� �� �� �� ���T�T�T |||, jjiijjii xXPxXPxXxXP � � � � � 
. 

Marais and Andrich (2008) point out that local item dependence in the Rasch model can 
occur in two ways that may be difficult to distinguish. The first way occurs when the assumption 
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Table 5 
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Table 6 Summary of INFIT
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The relationship between raw and scale scores is explicated in the scoring tables for each 
administration. These tables for the August 2017, January 2018, and June 2018 
administrations can be found in Appendix B. These tables are the end product of the following 
scaling procedure. 

   

 

 

 

 

 

All Regents Examinations are equated back to a base scale, which is held constant from 
year to year. Specifically, they are equated to the base scale through the use of a calibrated 
�L�W�H�P���S�R�R�O�����7�K�H���5�D�V�F�K���G�L�I�I�L�F�X�O�W�L�H�V���I�U�R�P���W�K�H���L�W�H�P�V�¶���L�Q�L�W�L�D�O���D�G�P�L�Q�L�V�W�U�D�W�L�R�Q���L�Q���D���S�U�H�Y�L�R�X�V���\�H�D�U�¶�V���I�L�H�O�G��
test are used to equate the scale for the current administration to the base administration. For 
this examination, the base administration was the June 2014 administration. Scale scores from 
the August 2017, January 2018, and June 2018 administrations are on the same scale and can 
be directly compared to scale scores on all previous administrations back to the June 2016 
administration. 

When the base administration was concluded, the initial raw score-to-scale score 
relationship was established. Three raw scores were fixed at specific scale scores. Scale 
scores of 0 and 100 were fixed to correspond to the minimum and maximum possible raw 
scores. In addition, a standard setting had been held to determine the passing and passing 
with distinction cut scores in the raw score metric. The scale score points of 55, 65, and 85 
were set to correspond to those raw score cuts. A fourth-degree polynomial is required to fit a 
line exactly to five arbitrary points (e.g., the raw scores corresponding to the five critical scale 
scores of 0, 55, 65, 85, and 100). The general form of this best-fitting line is: 

�5�5
L �I �v�Û�4�5�8 
E�I �u�Û�4�5�7 
E�I �t �Û�4�5�6 
E�I �s�Û�4�5�}
E�I �r, 

where SS is the scaled score, RS is the raw score, and m0 through m4 are the transformation 
constants that convert the raw score into the scale score (please note that m0 will always be 
equal to zero in this application, since a raw score of zero corresponds to a scale score of 
zero). A subscript for a person on both dependent and independent variables is not present, 
for simplicity. The above relationship and the values of m1 to m4 specific to this subject were 
then used to determine the scale scores corresponding to the remainder of the raw scores on 
the examination. This initial relationship between the raw and scale scores became the base 
scale. 
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�&�K�D�S�W�H�U���������5�H�O�L�D�E�L�O�L�W�\�����6�W�D�Q�G�D�U�G������ 
Test reliability is a measure of the internal consistency of a test (Cronbach, 1951). It is a 
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would be pure random noise (i.e., all measurement error). If the index achieved a value of 1.0, 
scores would be perfectly consistent (i.e., contain no measurement error). Although values of 
1.0 are never achieved in practice, it is clear that larger coefficients are more desirable because 
they indicate that the test scores are less influenced by random error.  

 

 

 

 

 

 

 

Coefficient Alpha 
Reliability is most often estimated using the formula for Coefficient Alpha, which provides a 

practical internal consistency index. Coefficient Alpha can be conceptualized as the extent to 
which an exchangeable set of items from the same domain would result in a similar rank 
ordering of students. Note that relative error is reflected in this index. Excessive variation in 
student performance from one sample of items to the next should be of particular concern for 
any achievement test user.  

A general computational formula for Coefficient Alpha is as follows: 
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standard deviation) into account. Consider that a SEM of 3 on a 10-point test would be very 
different from a SEM of 3 on a 100-point test. 

 

 

 

 

 

 

 

Traditional Standard Error of Measurement Confidence Intervals 
The SEM is an index of the random variability in test scores reported in actual score units, 

which is why it has such great utility for test score users. SEMs allow statements regarding the 
�S�U�H�F�L�V�L�R�Q�� �R�I�� �L�Q�G�L�Y�L�G�X�D�O�� �W�H�V�W�� �V�F�R�U�H�V���� �6�(�0�V�� �K�H�O�S�� �S�O�D�F�H�� �³�U�H�D�V�R�Q�D�E�O�H�� �O�L�P�L�W�V�´�� ���*�X�O�O�L�N�V�H�Q���� ������������
around observed scores through construction of an approximate score band. Often referred to 
as confidence intervals, these bands are constructed by taking the observed scores, X, and 
adding and subtracting a multiplicative factor of the SEM. As an example, students with a given 
true score will have observed scores that fall between ±1 SEM about two-thirds of the time.4 
For ±2 SEM confidence intervals, this increases to about 95 percent. 

The Coefficient Alpha and associated SEM for the Regents Examination in Algebra I are 
provided in Table 7.  

Table 7 Reliabilities and Standard Errors of Measurement: Regents Examination in 
Algebra I  

Subject 
Coefficient 

Alpha 
SEM 

Algebra I 0.93 5.57 

Assuming normally distributed scores, one would expect about two-thirds of the 
observations to be within one standard deviation of the mean. An estimate of the standard 
deviation of the true scores can be computed as 

)ˆ1(ˆˆˆ 22
xxxxT

�U�V�V�V ����� . 

Conditional Standard Error of Measurement 
Every time an assessment is administered, the score that the student receives contains 

some error. If the same exam were administered an infinite number of times to the same 
�V�W�X�G�H�Q�W�����W�K�H���P�H�D�Q���R�I���W�K�H���G�L�V�W�U�L�E�X�W�L�R�Q���R�I���W�K�H���V�W�X�G�H�Q�W�¶�V���U�D�Z���V�F�R�U�H�V���Z�R�X�O�G���E�H equal to their true 
score (��, the score obtained with no error), and the standard deviation of the distribution of their 
raw scores would be the conditional standard error. Since there is a one-to-one 
correspondence between the raw score and �� in the Rasch model, we can apply this concept 
more generally to all students who obtained a particular raw score and calculate the probability 
of obtaining each possible raw score, given the student�V�¶ estimated ��. The standard deviation 
of this conditional distribution is defined as the conditional standard error of measurement 
(CSEM). The computer program POLYCSEM (Kolen, 2004) was used to carry out the 
mechanics of this computation. 

The relationship between �� and the scale score is not expressible in a simple mathematical 
form because it is a blend of the fourth-degree polynomial relationship between the raw and 
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scale scores and the nonlinear relationship between the expected raw and �� scores. In addition, 
as the exam is equated from year to year, the relationship between the raw and scale scores 
moves away from the original fourth-degree polynomial relationship to one that is also no longer 
expressible in simple mathematical form. In the absence of a simple mathematical relationship 
between �� and the scale scores, the CSEMs that are available for each �� score via Rasch IRT 
cannot be converted directly to the scale score metric. 
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Table 9 Group Means: Regents Examination in Algebra I  

Demographics Number 
Mean 
Scale 
Score 

SD 
Scale 
Score 

All Students 245,828 70.82 15.60 
Ethnicity    

American Indian/Alaska Native 1,757 66.03 15.45 

Asian/Native Hawaiian/Other Pacific Islander 23,116 78.84 14.13 

Black/African American 45,690 62.56 15.22 

Hispanic/Latino 65,613 64.42 15.30 

Multiracial 4,272 72.66 15.00 

White 105,361 76.63 12.69 
English Language Learner/Multilingual Learner    

No 222,753 72.26 14.92 

Yes 23,075 56.89 15.15 
Economically Disadvantaged    

No 114,040 76.79 13.20 

Yes 131,788 65.65 15.67 

Gender     

Female 120,999 71.98 15.14 

Male 124,810 69.70 15.95 

Student with a Disability    
No 207,803 73.17 14.41 

Yes 38,025 57.96 15.57 
*Note: Nineteen students were not reported in the Ethnicity and Gender group, �E�X�W�� �W�K�H�\�� �D�U�H�� �U�H�I�O�H�F�W�H�G�� �L�Q�� �³�$�O�O��
Students.�  ́

4.5 STATE PERCENTILE RANKINGS  
State percentile rankings based on raw score distributions are noted in Table 10. The 

percentiles are based on the distribution of all students taking the Regents Examination in 
Algebra I for the June 2018 administration. Note that the scale scores for the Regents 
Examination range from 0 to 100, but some scale scores may not be obtainable depending on 
the raw score-to-scale score relationship for a specific administration. The p
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Table 10 State Percentile Ranking for Raw Score �± Regents Examination in Alge bra I  

Scale 
Score 

Percentile 
Rank 

Scale 
Score 

Percentile 
Rank 
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�&�K�D�S�W�H�U���������9�D�O�L�G�L�W�\�����6�W�D�Q�G�D�U�G������ 
Restating the purpose and uses of the Regents Examination in Algebra I, this exam 

measures examinee achievement against the New York State learning standards. The exam 
is prepared by teacher examination committees and New York State Education Department 
subject matter and testing specialists, and it provides teachers and students with important 
information about student learning and performance against the established curriculum 
standards. Results of this exam may be used to identify student strengths and needs, in order 
to guide classroom teaching and learning. The exams also provide students, parents, 
counselors, administrators, and college admissions officers with objective and easily 
understood achievement information that may be used to inform empirically based educational 
and vocational decisions about students. As a state-provided objective benchmark, the 
Regents Examination in Algebra I is intended for use in satisfying state testing requirements 
for students who have finished a course in Algebra I. A passing score on the exam counts 
toward requirements for a high school diploma, as described in the New York State diploma 
requirements: http://www.nysed.gov/common/nysed/files/programs/curriculum-
instruction/currentdiplomarequirements2.pdf. Results of the Regents Examination in Algebra I 
may also be used to satisfy various locally established requirements throughout the state.  

 

 

 

 

The validity of score interpretations for the Regents Examination in Algebra I is supported 
by multiple sources of evidence. Chapter 1 of the Standards for Educational Psychological 
Testing (AERA et al., 2014) specifies five sources of validity evidence that are important to 
gather and document in order to support validity claims for an assessment:  

�x test content 
�x response processes 
�x internal test structure 
�x relation to other variables 
�x consequences of testing 

It is important to note that these categories are not mutually exclusive. One source of validity 
evidence often falls into more than one category, as discussed in more detail in this chapter. 
Nevertheless, these classifications provide a useful framework within the Standards (AERA et 
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Career (PARCC, 2014). The model content frameworks are located at 
http://www.parcconline.org/resources/educator-resources/model-content-
frameworks/mathematics-model-content-framework. The standards for mathematics are 
located at http://www.engageny.org/resource/new-york-state-p-12-common-core-learning-
standards-for-mathematics. Clarifications for Algebra I standards are located at 
http://www.engageny.org/resource/regents-exams-mathematics-algebra-i-standards-
clarifications.  

 

  

  

 

 
  

Content Validity 
Content validity is necessarily concerned with the proper definition of the construct and 

evidence that the test provides an accurate measure of examinee performance within the 
defined construct. The test blueprint for the Regents Examination in Algebra I is essentially the 
design document for constructing the exam. It provides an explicit definition of the construct 
domain that is to be represented on the exam. The test development process (discussed in the 
next section) is in place to ensure, to the extent possible, that the blueprint is met in all 
operational forms of the exam.  

Table 11 displays domain titles along with their cluster, standard, and targeted proportions 
of conceptual categories on the exam. 

Table 11 Test Blueprint, Regents Examination  in Algebra I  

Conceptual Category 
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Only New York State-certified educators may participate in this process. The New York 
State Education Department asks for nominations from districts, and all recruiting is done with 
diversity of participants in mind, including diversity in gender, ethnicity, geographic region, and 
teaching experience. Educators with item-writing skills from around the state are retained to 
write all items for the Regents Examination in Algebra I, under strict guidelines that leverage 
best practices (see Appendix C). State educators also conduct all item quality and bias reviews, 
in order to ensure that item content is appropriate to the construct being measured and fair for 
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Math Items provide detailed information about how items are developed for the Regents 
Examinations. The guidelines are included in Appendix C. 

 

 

 

 

 

 

 

Item Review Process 
Item review process assists in the consistent application of rigorous item reviews intended 

to assess the quality of the items developed and identify items that require edits or removal 
from the pool of items to be field tested. The criteria that follow help to ensure that high-quality 
items are continually developed in a manner that is consistent with the test blueprint.  

All reviewers participate in rigorous training designed to assist in a consistent interpretation 
of the standards throughout the item review process. This is a critical step in item development 
because consistency between the standards and what the items are asking examinees is a 
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to the given requirements. For example, multiple-choice items must have, among other 
characteristics, one unambiguously correct answer and several plausible, but incorrect, answer 
choices.  

 

 

 

 

 

 

Refer to the following link for more detail on the item review criteria: 
https://www.engageny.org/resource/regents-exams-
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The implementation of rigorous scoring procedures directly supports the validity of the 
scores. Regents test-scoring practices therefore focus on producing high-quality scores. 
Multiple-choice items are scored via local scanning at testing centers, and trained educators 
score constructed-response items. There are many studies that focus on various elements of 
producing valid and reliable scores for constructed-response items, but generally, attention to 
the following all contribute to valid and reliable scores for constructed-response items: 

1. Quality training (Hoyt & Kerns, 1999; Lumley & McNamara, 1995; Wang, Wong, and 
Kwong, 2010; Gorman & Rentsch, 2009; Schleicher, Day, Bronston, Mayes, and Riggo, 
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Because the rater is often unaware of such bias, this type of variation may be the most 
challenging source of variation in scoring to control and measure. Rater biases can appear as 
severity or leniency in applying the scoring rubric. Bias also includes phenomena such as the 
halo effect, which occurs when good or poor performance on one element of the rubric 
encourages inaccurate scoring of other elements. These types of rater bias can be effectively 
controlled by training practices with a strict focus on rubric requirements.  

 

 

 

 

 

 

The training process for operational scoring by state educators begins with a review and 
discussion of actual student work on constructed-response test items. This helps raters 
understand the range and characteristics typical of examinee responses, as well as the kinds 
of mistakes that students commonly make. This information is used to train raters on how to 
consistently apply key elements of the scoring rubric across the domain of student responses. 

Raters then receive training consistent with the guidelines and ancillaries produced after 
field testing and are allowed to practice scoring prior to the start of live scoring. Throughout the 
scoring process, there are important procedures for correcting inconsistent scoring or the 
misapplication of scoring rubrics for constructed-response items. When monitoring and 
correction do not occur during scoring, construct-irrelevant variation may be introduced. 
Accordingly, a scoring lead may be assigned to review the consistency of scoring for their 
assigned staff against model responses, and to be available for consultation throughout the 
scoring process.  

Attention to the rubric design also fundamentally contributes to the validity of examinee 
response processes. The rubric specifies what the examinee needs to provide as evidence of 
learning based on the question asked. The more explicit the rubric (and the item), the more 
clear the response expectations are for examinees. To facilitate the development of 
constructed-response scoring rubrics, NYSED training for writing items includes specific 
attention to rubric development, as follows:    

�x The rubric should clearly specify the criteria for awarding each credit.  
�x The rubric should be aligned to what is asked for in the item and correspond to the 

knowledge or skill being assessed. 
�x Whenever possible, the rubric should be written to allow for alternate approaches 

and other legitimate methods. 

In support of the goal of valid score interpretations for each examinee, then, such scoring 
training procedures are implemented for the Regents Examination in Algebra I. Operational 
raters are selected based on expertise in the exam subject and are assigned a specific set of 
items to score. No more than one-third of the items on the test are assigned to any one rater. 
This has the effect of increasing the consistency of scoring across examinee responses by 
allowing each rater to focus on a subset of items. It also assures that no one rater is allowed 
to score the entire test for any one student. This practice reduces the effect of any potential 
bias of a single rater on individual examinees. Additionally, no rater is allowed to score the 
responses of his or her own students.  
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Statistical Analysis 
One statistic that is useful for evaluating the response processes for multiple-choice items 

�L�V���D�Q���L�W�H�P�¶�V��point-biserial correlation on the distractors. A high point-biserial on a distractor may 
indicate that students are not able to identify the correct response for a reason other than the 
difficulty of the item. A finding of poor model fit for an item may also support a finding that 
examinees are not responding the way that the item developer intended them to. As 
documented in Table 2, the point-
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responding to the items as expected during item development. Refer to Chapter 2 of this report 
for additional details. 

 

 

 

 

 

 

Differential Item Functioning 
Differential item functioning (DIF) for gender was conducted following field testing of the 

items in 2012�±2017. Sample sizes for subgroups based on ethnicity and English language 
learner/multilingual learner status were, unfortunately, too small to reliably compute DIF 
statistics, so only gender DIF analyses were conducted. The Mantel-Haenszel �ï �6 and 
standardized mean difference were used to detect items that may function differently for any 
of these subgroups. The Mantel-Haenszel �ï �6 is a conditional mean comparison of the ordered 
response categories for reference and focal groups combined over values of the matching 
�Y�D�U�L�D�E�O�H���V�F�R�U�H���� �³�2�U�G�H�U�H�G�´���P�H�D�Q�V���W�K�D�W���D���U�H�V�S�R�Q�V�H���H�D�U�Q�L�Q�J���D���V�F�R�U�H���R�I�� �³���´�� �R�Q���D�Q���L�W�H�P���L�V���E�H�W�W�H�U��
than a response earning a s�F�R�U�H���R�I���³��,�´��a �³���´���L�V���E�H�W�W�H�U���W�K�D�Q���³�����´���D�Q�G���V�R���R�Q�����³�&�R�Q�G�L�W�L�R�Q�D�O���´���R�Q���W�K�H��
other hand, refers to the comparison of members from the two groups who received the same 
score on the matching variable �²  the total test score in our analysis. 

Two operational items for the June 2018 administration had DIF flags from the field test. 
Two items (#s 13, 20)  had a moderate DIF favoring male students. One item (# 2) had a strong 
DIF favoring female students. The items were subsequently reviewed by content specialists. 
They were unable to identify content-based reasons why the items might be functioning 
differently between male students and female students, and they did not see any issue with 
using them for the operational exam. 

Full differential item functioning results are reported in Appendix E of the field test reports 
for 2013 through 2015 and Appendix F of the 2016 and 2017 technical reports. 

IRT Model Fit 
Model fit for the Rasch method used to estimate location (difficulty) parameters for the items 

on the Regents Examination in Algebra I provide important evidence that the internal structure 
of the test is of high technical quality. The number of items within a targeted range of [0.7, 1.3] 
is reported in Table 5. The mean INFIT 
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�$�S�S�H�Q�G�L�[���$�����2�S�H�U�D�W�L�R�Q�D�O���7�H�V�W���0�D�S�V 
 
Table A. 1 Test Map for August 201 7 Administration  

Position Item Type Max Points Weight Cluster Mean 
Point-
Biserial 

Rasch 
Difficulty 

INFIT 

1 MC 1 2 A-REI.A 0.84 0.34 -2.6818 0.97 
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Table A. 2
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Table B. 2 
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Table B. 3 Score Table for June 201 8 Administration  

Raw 
Score 

Ability 
Scale 
Score 

 
Raw 
Score 

Ability 
Scale 
Score 

 
Raw 
Score 

Ability 
Scale 
Score 

0 -6.0382  0.000  41 -0.0784 76.331  82 2.8813 95.506 
1 -4.8173  4.620  42 -0.0318 76.785  83 3.1794 96.594 
2 -4.0997  8.759  43  0.0143 77.209  84 3.5979 97.711 
3 -3.6694 12.662  44  0.0601 77.607  85 4.3084 98.884 
4 -3.3568 16.352  45  0.1057 77.981  86 5.5282 100.000 
5 -3.1084 19.848  46  0.1511 78.333     
6 -2.9006 23.163  47  0.1964 78.666     
7 -2.7207 26.311  48  0.2417 78.982     
8 -2.5613 29.302 
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�$�S�S�H�Q�G�L�[���&�����,�W�H�P���:�U�L�W�L�Q�J���*�X�L�G�H�O�L�Q�H�V 
 

GUIDELINES FOR WRITING MULTIPLE -CHOICE MATH ITEMS 
 

1. The item measures the knowledge, skills, and proficiencies characterized by the 
standards within the identified cluster.  

 
2. The focus of the problem or topic should be stated clearly and concisely.  

The stem should be meaningful and convey the central problem. A multiple-choice item 
functions most effectively when a student is required to compare specific alternatives 
related to the stem. It should not be necessary for the student to read all of the 
alternatives to understand an item. (Hint: Cover the alternatives and read the stem on its 
own. Then ask yourself if the question includes the essential elements or if the essential 
elements are lost somewhere in the alternatives.)  

 

 

 

3. Include problems that come from a real -world context or problems that make use 
of multiple representations.  
When using real-world problems, use formulas and equations that are real-world (e.g., 
the kinetic energy of an object with mass, m, and velocity, V, is k = ½ mv2). Use real-
world statistics whenever possible.  

4. The item  should be written in clear and simple language, with vocabulary and 
sentence structure kept as simple as possible.  
Each multiple-choice item should be specific and clear. The important elements should 
generally appear early in the stem of an item, with qualifications and explanations 
following. Difficult and technical vocabulary should be avoided, unless essential for the 
purpose of the question.  

5. The stem should be written as a direct question or an incomplete statement  
Direct questions are often more straightforward. However, an incomplete statement may 
be used to achieve simplicity, clarity, and effectiveness. Use whichever format seems 
more appropriate to present the item effectively.  

 

 

6. The stem should not contain irrelevant or unnecessary deta il.  
Be sure that sufficient information is provided to answer the question, but avoid excessive 
�G�H�W�D�L�O���R�U���³�Z�L�Q�G�R�Z���G�U�H�V�V�L�Q�J���´�� 

7. The phrase which of the following should not be used to refer to the alternatives; 
instead, use which followed by a noun.  
In the stem, which of the following requires the student to read all of the alternatives 
before knowing what is being asked and assessed. Expressions such as which 
statement, which expression, which equation, and/or which graph are acceptable.  
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8. The stem should include any words that must otherwise be repeated in each 
alternative.  
In general, the stem should contain everything the alternatives have in common or as 
much as possible of their common content. This practice makes an item concise. 
Exceptions include alternatives containing units and alternatives stated as complete 
sentences.  

9. The item should have one and only one correct answer.  
Items should not have two or more correct alternatives. All of the above and none of the 
above are not acceptable alternatives.  

10. The distractors should be plausible and attractive to students who lack the 
knowledge, understanding, or ability assessed by the item.  
Distractors should be designed to reflect common errors or misconceptions of students.  

11. The alternatives should be grammatically consistent with the stem.  
Use similar terminology, phrasing or sentence structure in the alternatives. Alternatives 
must use consistent language, including verb tense, nouns, singular/plurals, and 
declarative statements. Place a period at the end of an alternative only if the alternative 
by itself is a complete sentence.  

12. The alternatives should be parallel with one another in form.  
The length, complexity and specificity of the alternatives should be similar. For example, 
if the stem refers to a process, then all the alternatives must be processes. Avoid the use 
of absolutes such as always and never in phrasing alternatives.  

13. The alternatives should be arranged in logical order, when possible.  
When the alternatives consist of numbers and letters, they should ordinarily be arranged 
in ascending or descending order. An exception would be when the number of an 
alternative and the value of that alternative are the same. For example: (1) 1 (2) 2 (3) 0 
(4) 4.  

14. The alternatives should be independent and mutually exclusive.  
Alternatives that are synonymous or overlap in meaning often assist the student in 

eliminating distractors. �á�B�:�T�; 
L �=�4 
E
Í �@�=�á �…�‘�•
�á���ë

�Å

E�>�á �•�‹�•

�á���ë

�Å
�A

�¶

�á�@�5
 

15. The item should not contain extraneous clues to the correct answer.  
Any aspect of the item that provides an unintended clue that can be used to select or 
eliminate an alternative should be avoided. For example, any term that appears in the 
stem should not appear in only one of the alternatives.  

16. Notation and symbols as presented on Common Core examinations should be 
used consistently.  
For example, AB 
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Sensitivity/Bias  Yes No n/a Explain or Describe  
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Math Art  Yes No n/a Explain or Describe  

1. The artwork clearly relates 
to the item and is 
important as an aspect of 
the problem-solving 
experience. 

    

2. The details in the artwork 
accurately and 
appropriately portray 
numbers/concepts 
contained in text or in lieu 
of text. 

 
 Items should be drawn to 

scale as much as 
possible. By default, we 
do not include the text 
�³�1�R�W���G�U�D�Z�Q���W�R���V�F�D�O�H�´���R�Q��
every item; however, if a 
figure is drawn and there 
is a distortion in the figure, 
it should be indicated 
under the art that the 
�I�L�J�X�U�H���L�V���³�Q�R�W���G�U�D�Z�Q���W�R��
�V�F�D�O�H���´���7�K�H���G�H�J�U�H�H���R�I��
distortion should not be 
actively misleading. 

    

3. Graphics are clear 
(symbols are highly 
distinguished, free from 
clutter, at a reasonable 
scale, etc.). 
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Math Art  
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Item Alignment  Yes No n/a
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Item Alignment  Yes No n/a Explain or Describe  

4. The item requires students 
to show understanding of 
key aspects of the 
standard. 

 
 �,�I���³�1�R���´���Z�K�L�F�K���D�V�S�H�F�W�V���D�U�H��

not attended to? 
 
 For constructed response 

items, it is important that 
the item be solved through 
an understanding of the 
key point of the standard. 
For example, if the 
language of the standard 
�F�D�O�O�V���I�R�U���³�S�U�R�Y�H�´���R�U���³�V�K�R�Z���´��
items should actually 
involve proof to be 
aligned, not simply the 
ability to solve a related 
problem or perform a 
related manipulation. 

    

5. Does the question lend 
itself to being answered 
using a below-grade-level 
standard rather than the 
skills/concepts references 
in the on-grade-level 
standard? 

    

6. The item requires the 
student to use skills 
referenced in the primary 
standard and any 
additional standards listed. 
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Item Alignment  Yes No n/a Explain or Describe  

7. The item includes 
grade/course-appropriate 
standard 
numbers/variables (e.g., 
students are asked to 
solve questions using 
numbers/variables that are 
grade-appropriate). 

 
 Note: This includes the 

parameters outlined in the 
PARCC Pathways 
document for guidance on 
how some standards are 
split across A1 and A2. 

    

8. The item is aligned to the 
correct primary Multiple 
Representations(s). 

 �,�I���³�1�R���´���L�Q�G�L�F�D�W�H���W�K�H���F�R�U�U�H�F�W��
MR code(s). 
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Mathematic Correctness  Yes No n/a Explain or Describe  

1. The stem addresses a 
central math concept, 
either implicitly or 
explicitly. 

    

2. The math presented in 
stem is clear, accurate, 
and conceptually 
plausible. 

    

3. At least one strategy 
exists that is on grade 
level to solve the problem. 

    

4. If there is more than one 
strategy, regardless of the 
strategy employed, the 
same correct answer will 
be achieved. 

    

5. There is a rationale for the 
correct response that is 
aligned to the language of 
the Standards and that 
demonstrates knowledge 
and/or aemonstrates kn  
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Mathematic Correctness  Yes No n/a Explain or Describe  

7. For MCQs: Is answer 
Choice 2 plausible or the 
correct answer? 

 
 If not, why? 

    

8. For MCQs: Is answer 
Choice 3 plausible or the 
correct answer? 

 
 If not, why? 

    

9. For MCQs: Is answer 
Choice 4 plausible or the 
correct answer? 

 
 If not, why? 
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Constructed Response 
and All Regents  

Yes No n/a Explain or Describe  
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Overarching Comments  Yes No n/a Explain or Describe  

1. The item is aligned to 
standard. 

    

2. The item is rigorous. 
 
 The math should be 

sound, tight, challenging, 
and at 
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Guidelines for Writing Constructed -Response Math Items  
 

 

 

 

 

 

 

 

 

1. The item measures the knowledge, skills, and proficiencies characterized by the 
standards within the identified cluster.  

2. The focus of the problem or topic should be stated clearly and concisely .  
The item should be meaningful, address important knowledge and skills, and focus on 
key concepts.  

3.  Include problems that come from a real -world context or problems that make use 
of multiple representations.  
When using real-world problems, use formulas and equations that are real-world (e.g., 
the kinetic energy of an object with mass, m, and velocity, V is k = ½ mv2). Use real-
world statistics whenever possible.  

4.  The item should be written with terminology, vocabulary and sentence structure 
kept as simple as possible. The item should be free of irrelevant or unnecessary 
detail.  
The important elemen
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9.  The item should be written so that the student does not have to identify units of 
measu rement in the answer, unless the question is testing dimensional analysis.  
�)�R�U���H�[�D�P�S�O�H�����F�R�Q�V�L�G�H�U���W�K�H���T�X�H�V�W�L�R�Q�����³�$���F�L�U�F�O�H���K�D�V���D���U�D�G�L�X�V���R�I���O�H�Q�J�W�K�������F�H�Q�W�L�P�H�W�H�U�V�����)�L�Q�G��
the number of centimeters in the length of the arc intercepted by a central angle 
measuring �����U�D�G�L�D�Q�V���´���6�W�X�G�H�Q�W�V���Z�R�X�O�G���U�H�F�H�L�Y�H���F�U�H�G�L�W���I�R�U���D�Q���D�Q�V�Z�H�U���R�I���³���´���D�Q�G���Z�R�X�O�G���Q�R�W��
�E�H���S�H�Q�D�O�L�]�H�G���I�R�U���Z�U�L�W�L�Q�J���³�����F�P���´�� 

10.  The item should be written to require a specific form of answer.  
�3�K�U�D�V�H�V�� �O�L�N�H�� �³�L�Q�� �W�H�U�P�V�� �R�I���è���´�� �³to the nearest tenth���´�� �D�Q�G�� �³�L�Q�� �V�L�P�S�O�H�V�W�� �U�D�G�L�F�D�O�� �I�R�U�P�´�� �P�D�\��
simplify the writing of the rubric for these types of items.  

11. Items that require students to explain in words are encouraged.  
One of the emphases of the Common Core standards is to foster student ability to 
communicate mathematical thinking. An example is to have students construct viable 
arguments such as to make conjectures, analyze situations or justify conclusions. These 
items would require students to demonstrate precision of knowledge in their responses.  

12. Items may be broken into multiple parts that may be labeled a, b, c, etc.  
Clear division of the parts of the problems may simplify the writing of the rubric for these 
types of items.  

13.  Notation and symbols as presented on Common Core examinations should be 
used consistently.  
For example, AB means the length of line segment AB, �#�$
$
$
$
$ means line segment AB, m�áA 
means the number of degrees in the measure of angle A, etc.  
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�$�S�S�H�Q�G�L�[���' �����7�D�E�O�H�V���D�Q�G���)�L�J�X�U�H�V���I�R�U���$�X�J�X�V�W�������� ����
�$�G�P�L�Q�L�V�W�U�D�W�L�R�Q�� 
 
Table D.1
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Table D.2 Constructed -Response Item Analysis Summary: Regents Examination in 
Algebra  I  

Item Min. score Max. score 
Number of 
Students 

Mean SD p-Value Point-Biserial 

25 0 2 25,492 0.59 0.80 0.30 0.51 

26 0 2 25,492 0.71 0.84 0.35 0.40 

27 0 2 25,492 0.13 0.46 0.07 0.62 

28 0 2 25,492 0.67 0.74 0.33 0.46 

29 0 2 25,492 0.47 0.72 0.23 0.33 
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Table D.3 Descriptive Statistics in p-value and Point -Biserial Correlation: Regents 
Examination in Algebra I  

Statistics N Mean Min Q1 Median Q3 Max 
p-value 37 0.34 0.05 0.24 0.35 0.45 0.71 
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Figure D.3 Scree Plot: Regents Examination in Algebra  I  

Table D.4 Summary of Item Residual Correlations: Regents Examination in Algebra I  
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Table D.5 Summary of INFIT Mean Square Statistics: Regents Examination in Algebra I  

   INFIT Mean Square  
  N Mean SD Min Max [0.7, 1.3]  

Algebra I  37 0.99 0.10 0.73 1.20 [37/37]  
 

 

 
 

Table D.6 Reliabilities and Standard Errors of Measurement: Regents Examination in 
Algebra I  

Subject 
Coefficient 

Alpha 
SEM 

Algebra I  0.86 4.81 

Table D.7 Decision Consistency and Accuracy Results: Regents Examination in 
Algebra I  

Statistic 1/2 2/3 3/4 4/5 
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Figure D.4 Conditional Standard Error Plot: Regents Examination in Algebra I  
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�$�S�S�H�Q�G�L�[���( �����7�D�E�O�H�V���D�Q�G���)�L�J�X�U�H�V���I�R�U���-�D�Q�X�D�U�\�������� ����
�$�G�P�L�Q�L�V�W�U�D�W�L�R�Q�� 
 
Table E.1 Multiple -Choice Item Analysis Summary: Regents Examination in Algebra I  

Item Number p-Value SD 
Point-
Biserial 

Point-
Biserial 

Distractor 1 

Point-
Biserial 

Distractor 2 

Point-
Biserial 

Distractor 3 

1 61,744 0.71 0.46 0.34 -0.22 -0.16 -0.14 

2 61,744 0.74 0.44 0.31 -0.19 -0.18 -0.11 

3 61,744 0.63 0.48 0.42 -0.15 -0.30 -0.17 

4 61,744 0.53 0.50 0.28 -0.14 -0.11 -0.13 

5 61,744 0.60 0.49 0.37 -0.20 -0.18 -0.18 

6 61,744 0.60 0.49 0.42
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Figure E.3 Scree Plot: Regents Examination in Algebra I  

Table E.4 Summary of Item Residual Correlations: Regents Examination in Algebra I  

Statistic Type Value 

N 666 

Mean -0.02 

SD 0.03 

Minimum -0.12 

P10 -0.06 

P25 -
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Figure E.4 Conditional Standard Error Plot: Regents Examination in Algebra I  
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