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Chapter 1: Introduction  

1.1 INTRODUCTION 
This technical report for the Regents Examination in Physical Setting/Earth Science will 

provide New York State with documentation of the purpose of the Regents Examination, 
scoring information, evidence of both reliability and validity of the exams, scaling information, 
and guidelines and reporting information for the August 2017, January 2018, and June 2018 
administrations. Chapters 1–5 detail results for the June 2018 administration. Results for the 
August 2017 and January 2018 administrations are provided in Appendices D and E, 
respectively. As the Standards for Education and Psychological Testing discusses in Standard 
7, “The objective of the documentation is to provide test users with the information needed to 
help them assess the nature and quality of the test, the resulting scores, and the interpretations 
based on the test scores” (American Educational Research Association [AERA], American 
Psychological Association [APA], & National Council on Measurement in Education [NCME], 
2014, p.123).1 Please note that a technical report, by design, addresses technical 
documentation of a testing program; other aspects of a testing program (content standards, 
scoring guides, guide to test interpretation, equating, etc.) are thoroughly addressed and 
referenced in supporting documents.  

 

 

The Regents Examination in Physical Setting/Earth Science is given in August, January, 
and June to students enrolled in New York State schools. The examination is based on the 
Earth Science Core Curriculum, which is based on the New York State Learning Standards for 
Earth Science. 

1.2 PURPOSES OF THE EXAM  
The Regents Examination in Physical Setting/Earth Science measures examinee 

achievement against the New York State (NYS) learning standards. The exam is prepared by 
teacher examination committees and New York State Education Department (NYSED) 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 Physical 
Setting/Earth Science is intended for use in satisfying state testing requirements for students 
who have finished a course in Physical Setting/Earth Science. 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 Physical 
Setting/Earth Science may also be used to satisfy various locally established requirements 
throughout the state.  

 
1 References to specific Standards will be placed in parentheses throughout the technical report, to provide further 
context for each section.   

http://www.nysed.gov/common/nysed/files/programs/curriculum-instruction/currentdiplomarequirements2.pdf
http://www.nysed.gov/common/nysed/files/programs/curriculum-instruction/currentdiplomarequirements2.pdf
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1.3 TARGET POPULATION ( STANDARD 7.2)  
The examinee population for the Regents Examination in Physical Setting/Earth Science is 

composed of students who have completed a course in Earth Science.  
 

 

Table 1 provides a demographic breakdown of all students who took the August 2017, 
January 2018, and June 2018 Regents Examination in Physical Setting/Earth Science. All 
analyses in this report are based on the population described in Table 1. Annual Regents 
Examination results in the New York State Report Cards are those reported in the Student 
Information Repository System (SIRS) as of the reporting deadline. The results include those 
exams administered August 2017, January 2018, and June 2018 (see http://data.nysed.gov/). 
If a student takes the same exam 4 Tc f4 (,)8 ( )]TJ
-0.006 Tc 0.006 Tw 1.12 >>BDC hE 
BT
s48 581.5.an*a1

http://data.nysed.gov/
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***Note: Six students were not reported in the Ethnicity and Gender group, but they are reflected in “All Students.”  
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Table 3 Constructed-
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Figure 1 Scatter  Plot : Regents Examination in Physical Setting/Earth Science   
 

Table 4 Descriptive Statistics in p -value and Point -Biserial Correlation: Regents 
Examination in Physical Setting/Earth Science  

Statistics N Mean Min Q1 Median Q3 Max 
p-value 86 0.64 0.31 
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Chapter 3: IRT Calibrations, Equating, and Scaling 
(Standards 2, and 4.10)   

The item response theory (IRT) model used for the Regents Examination in Physical 
Setting/Earth Science is based on the work of Georg Rasch (Rasch, 1960). The Rasch model 
has a long-standing presence in applied testing programs. IRT has several advantages over 
classical test theory, and it has become the standard procedure for analyzing item response 
data in large-scale assessments. According to van der Linden and Hambleton (1997), “The 
central feature of IRT is the specification of a mathematical function relating the probability of 
an examinee’s response on a test item to an underlying ability.” Ability in this sense can be 
thought of as performance on the test and is defined as “the expected value of observed 
performance on the test of interest” (Hambleton, Swaminathan, and Roger, 1991). This 
performance value is often referred to as θ. Performance and θ will be used interchangeably 
through the remainder of this report. 

 

 

 

A fundamental advantage of IRT is that it links examinee performance and item difficulty 
estimates and places them on the same scale, allowing for an evaluation of examinee 
performance that considers the difficulty of the test. This is particularly valuable for final test 
construction and test form equating, as it facilitates a fundamental attention to fairness for all 
examinees across items and test forms.  

This chapter outlines the procedures used for calibrating the operational Regents 
Examination in Physical Setting/Earth Science items. Generally, item calibration is the process 
of assigning 
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The Rasch model places both performance and item difficulty (estimated in terms of log-
odds or logits) on the same continuum. When the model assumptions are met, the Rasch model 
provides estimates of examinee performance and item difficulty that are theoretically invariant 
across random samples of the same examinee population.  

3.2 SOFTWARE AND ESTIMATION ALGORITHM  
Item calibration was implemented via the WINSTEPS 3.60 
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Figure 3 Scree Plot : Regents Examination in Physical Setting/Earth Science  

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

purposes, an examinee’s response to any one item should not depend on the examinee’s 
response to any o2 -.6iS8(� t6 -00.097 0 TSCN1.4 -1.15 Td
[(r)7 (es)4 (pon2
[(f (ne)1093a0 Td
[ (m)-3 (i)6 (ne)10 (e8 Tw -35.88 (V)-2In Td
D1.15 Td
[(r)7 (3 (i)2 d)51 (ar)3 (t)7 (h) 0 -0.n1289ft)7  -1.0043)12 (h21.0043)12  0.128 Tw -35 0 TSte(i)2 d)51 (ar)3 ((h21.,15 Td
2 (l)093a0 Te(i)2 (h21.08 (he)9.67 -2.15 ]TJ
0.002 1.7 -41.4 -Xw -0.531 -1.4 Td6 -41.4 -1.15 -10 ( e)-10 _______0   t)2 (o a)-13 (i (ne)10)-13 ( id
( )Tj0 TSc22)-4o(s)]TJ
p)-d notrTc 0.00
( )Tj2)-4ed-4 (nee5.1 (hi (he)-10 1-35.88 (V)-2-3( )]T(e t)12 (o i-13 ()-1 (ne)1- 0 T(s)] (at) (he)9.67 -2.15 ]TJ
0.002( )3-41.4 -Xw -0.53 0 12 58.0 Tm
[(P)0 T9814 25P)0T
q
0(1w -0.531 -1.4 -(es)4 (7 (es)4 (po-3 (gur)-2102.84 25P))]TJ
0(, w -0.537 -2.15 ]TJ
0.002Td61-41.4 -Xw -0.53 0 12 58.0 Tm
[(P)0 T11P)0 25P)0T
q
0(2w -0.531 -1.4 Td)-2 (r)5 ( 1 0 Td-3 (gur)-21 -0.4 25P))]TJ
0(,…w -0.537 -2.15 ]TJ
0.0021   t)2 (o-Xw -0.53 0 12 58.0 Tm
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/P 0 25P)0T
q
0(n)124.8 (V)-201 any)4 ( )102.84 25P)
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Table 5 Summary of Item Residual Correlations: Regents Examination in Physical 
Setting/Earth Science   

Statistic Type Value 

N 3,570 

Mean -0.01 

SD 0.02 

Minimum -
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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 
item pool. The Rasch difficulties from the items’ initial administration in a previous year’s field 
test are used to equate the scale for the current administration to the base administration. For 
this examination, the base administration was the June 2004 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 2004 
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 65 and 85 were 
set to correspond to those raw score cuts. A third-degree polynomial is required to fit a line 
exactly to four arbitrary points (e.g., the raw scores corresponding to the four critical scale 
scores of 0, 65, 85, and 100). The general form of this best-fitting line is: 

�5�5= �I 3 �Û�4𝑅𝑅�7+ �I 2 �Û�4𝑅𝑅�6+ �I 1 �Û�4𝑅𝑅¹ + �I 0, 

where SS is the scaled score, RS is the raw score, and m0 through m3 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 m3 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. 

The Rasch difficulty parameters for the items on the base form were then used to derive a 
raw score-to-Rasch student ability (theta score) relationship. This allowed the relationship 
between the Rasch theta score and the scale score to be known, mediated through their 
common relationship with the raw scores.  

In succeeding years, each test form was selected from the pool of items that had been 
tested in previous years’ field tests, each of which had known Rasch item difficulty 
parameter(s). These known parameters were then used to construct the relationship between 
the raw and Rasch theta scores for that particular form. Because the Rasch difficulty 
parameters are all on a common scale, the Rasch theta scores were also on a common scale 
with previously administered forms. The remaining step in the scaling process was to find the 
scale score equivalent for the Rasch theta score corresponding to each raw score point on the 
new form, using the theta-to-scale score relationship established in the base year. This was 
done via linear interpolation. 

This process results in a relationship between the raw scores on the form and the overall 
scale scores. The scale scores corresponding to each raw score are then rounded to the 
nearest integer for reporting on the conversion chart (posted at the close of each 
administration). The only exceptions are for the minimum and maximum raw scores and the 
raw scores that correspond to the scaled cut scores of 55, 65, and 85. 
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The minimum (zero) and maximum possible raw scores are assigned scale scores of 0 and 
100, respectively. In the event that there are raw scores less than the maximum with scale 
scores that round to 100, their scale scores are set equal to 99. A similar process is followed 
with the minimum score; if any raw scores other than zero have scale scores that round to zero, 
their scale scores are instead set equal to one.  

With regard to the cuts, if two or more scale scores round to 55, 65, or 85, the lowest raw 
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Chapter 4: Reliability (Standard 2)  
Test reliability is a measure of the internal consistency of a test (Cronbach, 1951). It is a 

measure of the extent to which the items on a test provide consistent information about student 
mastery of a domain. Reliability should ultimately demonstrate that examinee score estimates 
maximize consistency and therefore minimize error or, theoretically speaking, that examinees 
who take a test multiple times would get the same score each time.  

 

 

 

 

 

According to the Standards for Educational and Psychological Testing, “A number of factors 
can have significant effects on reliability/precision, and in some cases, these factors can lead 
to misinterpretations of test scores, if not taken into account” (AERA et al., 2014, p. 38). First, 
test length and the variability of observed scores can both influence reliability estimates. Tests 
with fewer items or with a lack of heterogeneity in scores tend to produce lower reliability 
estimates. Second, reliability is specifically concerned with random sources of error. 
Accordingly, the degree of inconsistency due to random error sources is what determines 
reliability: less consistency is associated with lower reliability, and more consistency is 
associated with higher reliability. Of course, systematic error sources also exist.  

The remainder of this chapter discusses reliability results for Regents Examination in 
Physical Setting/Earth Science and three additional statistical measures to address the multiple 
factors affecting an interpretation of the exam’s reliability:  

• standard errors of measurement 
• decision consistency 
• group means 

4.1 RELIABILITY64DMC 
/L-10 (t)12 (h11 (YC-1 (I)S1 (I) ( (liS1 (I)64DMC 
ANDARDC 4 (1)-6 ( R2J
0 04 (1))c 0 Tw 2.28 0 Td7 (5)Tj
EMC 
/P <</MCID 5 >>BDC 078TT2 1 Tf
-( )-762 0.228 Tw 1TT134 -2.9.45d
<04-6 (.)C(i)6 (t)24 (oc)4 (i) (al)6 ( )-10 (S)0 (nc) (e)10 (nce )]TJ
0 4 ( o)y (of)2 ( ))7 (d e)]TJ
-06 ( ) ( 9 (abi(ilie)]TJ
-0)6 (i)6 (abi)6 (l)5.9 (i)6t)2 (y)4 (.)2 ( O))4 (oc))2 ( )ac 0 Tw (e)Tj
-0.04-m 0 Td7 (5)4..15 Td
e.e)-6 (l762 (g)]T2i (g)]TJ
0. (i)6t( t)2 (h202 Tc -0.002 Tw [(s)12 (ta)5)Tj
EMC 
10 hs)8 ( rTw 15.79 0 Td
(Tj
EMC 
/P <</.004 Tw 0.83 0 Td
(ea37 (oup )] ( )]TJ( )]TJ
-0.00J
0.Tw 35.4 0 Td
( .27
EMC 
/P <</.0072Td
(ea37 (oup )]co R2J
n )]TJ
iE)1 (t(c)2e R2J
n )]TJcy o R2J
f0.004 The m)-3c)2e R2J
(t(c)20 Tw 2.283 Td
[2 (fa)-9oup )]sco R2J
r)3 Tc 0.002 Tw 2.88 6 (is)-2( R2J
 T)-11 h Tc 0 (L)-1liability: 
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Reliability coefficients range from 0.0 to 1.0. The index will be 0.0 if none of the test score 
variances is true. If all test score variances were true, the index would equal 1.0. Such scores 
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 by 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.  

 

 

 



  

Prepared for NYSED by Pearson  21 

error (Harvill, 1991). Additionally, the value of the SEM takes the group variation (i.e., score 
standard deviation) into account. Consider that a SEM of 3 on a 10-point test would be very 
different 
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The relationship between �� and the scale score is not expressible in a simple mathematical 
form because it is a blend of the third-degree polynomial relationship between the raw and 
scale scores, along with 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 third-degree polynomial relationship to one that is also no 
longer expressible in 
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  TEST ONE 
  LEVEL I LEVEL II MARGINAL 

T
E

S
T

 
T

W
O LEVEL I ϕ11 ϕ12 ϕ�í
· 

LEVEL II ϕ21 ϕ22 ϕ�î
· 
MARGINAL ϕ
·�í ϕ
·�î 1 

Figure 5 Pseudo- Decision Table for Two Hypothetical Categories  

  TEST ONE 
  LEVEL I LEVEL II LEVEL III LEVEL IV MARGINAL 

T
E

S
T

 T
W

O LEVEL I ϕ11 ϕ12 ϕ13 ϕ14 ϕ�í
· 
LEVEL II ϕ21 ϕ22 ϕ23 ϕ24 ϕ�î
· 
LEVEL III ϕ31 ϕ32 ϕ33 ϕ34 ϕ�ï
· 
LEVEL IV ϕ41 ϕ42 ϕ43 ϕ44 ϕ�ð
· 
MARGINAL ϕ
·�í ϕ
·�î ϕ
·�ï ϕ
·�ð 1 

Figure 6 Pseudo- Decision Table for Four Hypothetical Categories  

If a student is classified as being in one category based on Test One’s score, how probable 
would it be that the student would be reclassified as being in the same category if he or she 
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Several factors might affect decision consistency and accuracy. One important factor is the 

reliability of the scores. All other things being equal, more reliable test scores tend to result in 
more similar reclassifications and less measurement error. Another factor is the location of the 
cut score in the score distribution. More consistent and accurate classifications are observed 
when the cut scores are located away from the mass of the score distribution. The number of 
performance levels is also a consideration. Consistency and accuracy indices based on four 
performance levels should be lower than those based on two performance levels. This is not 
surprising, since classification and accuracy using four performance levels would allow more 
opportunity to change performance levels. Hence, there would be more classification errors 
and less accuracy with four performance levels, resulting in lower consistency indices. 

 
Results and Observations  

The results for the dichotomies created by the three cut scores are presented in Table 8. 
The tabled values are derived with the program BB-Class (Brennan, 2004) using the Livingston 
and Lewis method. Decision consistency ranged from 0.91 to 0.94, and the decision accuracy 
ranged from 0.94 to 0.96. Both decision consistency and accuracy values based on individual 
cut points indicate very good consistency and accuracy of examinee classifications, as shown 
in Table 8.     

 
Table 8 Decision Consistency and Accuracy Results: Regents Examination in Physical 
Setting/Earth Science   

Statistic 1/2 2/3 3/4 

Consistency 0.94 0.92 0.91 

Accuracy 0.96 0.94 0.94 

    

4.4 GROUP MEANS (STANDARD 2.17)  
Mean scale scores were computed based on reported gender, race/ethnicity, English 

language learner/multilingual learner status, economically disadvantaged status, and student 
with a disability status. The results are reported in Table 9.   
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Table 9 Group Means: Regents Examination in Physical Setting/Earth Science  

Demographics Number 
Mean 
Scale 
Score 

SD 
Scale 
Score 

All Students* 147,580 75.93 16.58 

Ethnicity    

American Indian/Alaska Native 866 69.95 16.95 

Asian/Native Hawaiian/Other Pacific Islander 12,142 81.09 15.32 

Black/African American 20,101 64.95 17.05 

Hispanic/Latino 31,951 68.90 16.77 

Multiracial 2,673 76.76 16.02 

White 79,841 80.77 14.04 

English Language Learner/Multilingual Learner    

No 140,661 76.85 16.00 

Yes 6,919 57.38 17.42 

Economically Disadvantaged 
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Chapter 5: Validity (Standard 1)  
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The Regents Examination in Physical Setting/Earth Science measures student 
achievement on the NYS P–12 Curriculum Standards for Physical Setting/Earth Science. The 
Physical Setting/Earth Science standards can be found at 
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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 Physical Setting/Earth Science, 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 all students. Finally, educators use the defined standards, test 
blueprint targets, and statistical information generated during field testing, in order to select the 
highest quality items for use in the operational test.  

Figure 7 summarizes the full test development process, with steps 3 and 4 addressing initial 
item development and review. This figure also demonstrates the ongoing nature of ensuring 
the content validity of items through field test trials, and final item selection for operational 
testing. 

 

 

Initial item development is conducted under the criteria and guidance provided by the 
Department. Both multiple-choice and constructed-response items are included in the Regents 
Examination in Physical Setting/Earth Science, in order to ensure appropriate coverage of the 
construct domain.  

 

Figure 7 New York State Education Department Test Development Process  
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Item Review Process 
The item review process helps to ensure 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. This process allows high-quality items to be 
continually developed in a manner that is consistent with the test blueprint. 

 

 

 

 

 

 

 

 All 
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solicits thoughtful, specific responses from stakeholders about individual standards within the 
NYS P–12 Standards.  

5.2 EVIDENCE BASED ON RESPONSE PROCESSES 
The second source of validity evidence is based on examinee response processes. This 

standard requires evidence that examinees are responding in the manner intended by the test 
items and rubrics and that raters are scoring those responses in a manner that is consistent 
with the rubrics. Accordingly, it is important to control and monitor whether or not construct-
irrelevant variance in response patterns has been introduced at any point in the test 
development, administration, or scoring processes.  

 

 

 

The controls and monitoring in place for the Regents Examination in Physical Setting/Earth 
Science include the item development process, with attention paid to mitigating the introduction 
of construct-irrelevant variance. The development process described in the previous sections 
details the process and attention given to reducing the potential for construct irrelevance in 
response processes by attending to the quality and alignment of test content to the test 
blueprint and to the item development guidelines (Appendix C). Further evidence is 
documented in the test administration and scoring procedures, as well as in the results of 
statistical analyses, which are covered in the following two sections.  

Administration and Scoring 
Adherence to standardized administration procedures is fundamental to the validity of test 

scores and their interpretation, as such procedures allow for adequate and consistently applied 
conditions for scoring the work of every student who takes the examination. For this reason, 
guidelines, which are contained in the School Administrator’s Manual, Secondary Level 
Examinations (http://www.p12.nysed.gov/assessment/manuals/), have been developed and 
implemented for the New York State Regents testing program. All secondary-level Regents 
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3.
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differential item functioning (DIF) analysis. Evaluation of internal test structure also includes a 
review of the results of classical item analyses, test reliability, and the IRT scaling and equating.  

 

 

 

The following analyses were conducted for the Regents Examination in Physical 
Setting/Earth Science:  

• item difficulty  
• item discrimination 
• differential item functioning 
• IRT model fit 
• test reliability 
• classification consistency  
• test dimensionality 

Item Difficulty  
Multiple analyses allow an evaluation of item difficulty. For this exam, p-values and Rasch 

difficulty (item location) estimates were computed for MC and CR items. Items for the June 
2018 Regents Examination in Physical Setting/Earth Science show a range of p-values 
consistent with the targeted exam difficulty. Item p-values ranged from 0.31 to 0.87, with a 
mean of 0.64. The difficulty distribution illustrated in Figure 1 shows a wide range of item 
difficulties on the exam. This is consistent with general test development practice, which seeks 
to measure student ability along a full range of difficulty. Refer to Chapter 2 of this report for 
additional details. 
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5.5 EVIDENCE BASED ON TESTING CONSEQUENCES 
There are two general approaches in the literature to evaluating consequential validity. 

Messick (1995) points out that adverse social consequences invalidate test use mainly if they 
are due to flaws in the test. In this sense, the sources of evidence documented in this report 
(based on the construct, internal test structure, response processes, and relation to other 
variables) serve as a consequential validity argument, as well. This evidence supports 
conclusions based on test scores that social consequences are not likely to be traced to 
characteristics or qualities of the test itself.  

 

 

  

Cronbach (1988), on the other hand, argues that negative consequences could invalidate 
test use. From this perspective, the test user is obligated to make the case for test use and to 
ensure appropriate and supported uses. Regardless of perspective on the nature of 
consequential validity, it is important to caution against uses that are not supported by the 
validity claims documented for this test. For example, use of this test to predict examinee 
scores on other tests is not directly supported by either the stated purposes or by the 
development process and research conducted on examinee data. A brief survey of websites 
of New York State universities and colleges finds that, beyond the explicitly defined use as a 
testing requirement toward graduation for students who have completed a course in Physical 
Setting/Earth Science, the exam is 
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Position Item Type 
Max 



  

Prepared for NYSED by Pearson  46 

Position Item Type 
Max 

Points 
Weight Standard PI Mean 

Point-
Biserial 

RID INFIT 

77 CR 1 1 4 1.2j 0.45 0.55 0.8535 0.92 

78 CR 1 1 4 2.1v 0.34 0.58 1.4439 0.86 

79 CR 1 1 4 2.1u 0.35 0.50 1.3641 0.97 

80 CR 1 1 4 2.2c 0.41 0.62 1.0272 0.81 

81 CR 1 1 4 2.1a 0.44 0.50 0.9082 0.96 

82 CR 1 1 4 3.1c 0.64 0.56 -0.1101 0.91 

83 CR 1 1 4 3.1c 0.70 0.57 -0.4338 0.87 

84 CR 1 1 4 3.1c 0.59 0.62 0.1769 0.83 

85 CR 1 1 4 3.1c 0.31 0.52 1.6575 0.95 
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Table A.2 Test Map  for January 2018 Administration  

Position Item Type 
Max 

Points 
Weight Standard PI Mean 

Point-
Biserial 

RID INFIT 

1 MC 1 1 4 1.1 0.63 0.45 -0.0156 0.98 

2 MC 1 1 4 1.2 0.40 0.38 1.1330 1.11 

3 MC 1 1 4 1.2 0.50 0.42 0.6229 

MC 1 1 4 1.2  
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Position Item Type 
Max 

Points 
Weight Standard PI Mean 

Point-
Biserial 

RID INFIT 

39 MC 1 1 4 1.1 0.53 0.47 0.4792 0.98 

40 MC 1 1 4 1.1 0.72 0.48 -0.4759 0.94 

41 MC 1 1 4 1.1 0.55 0.31 0.3501 1.15 0.35010.3501
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Position Item Type 
Max 

Points 
Weight Standard PI Mean 

Point-
Biserial 

RID INFIT 
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Appendix B : Raw-to-Theta -to-Scale Score Conversion 
Tables  
 
Table B.1 Score Table for August 201 7 Administration  

Raw 
Score 

Ability 
Scale 
Score 

 
Raw 
Score 

Ability 
Scale 
Score 

 
Raw 
Score 

Ability 
Scale 
Score 

0 -5.5710  0.000  41 0.3864 61.923  82 4.0781 98.232 
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Table B.2 Score Table for January 201 8 Administration  

Raw 
Score 

Ability 
Scale 
Score 

 
Raw 
Score 

Ability 
Scale 
Score 

 
Raw 
Score 

Ability 
Scale 
Score 

0 -5.4873  0.000  41 0.3541  61.213   82 4.0165  98.125 
1 -4.2704  1.827  42 0.4078  62.390   83 4.4415  98.743 
2 -3.5586  3.640  43 0.4615  63.504   84 5.1540  99.365 
3 -3.1343  5.445  44 0.5152  64.656   85 6.3714 100.000 
4 -2.8278  7.243  45 0.5690  65.761      
5 
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Appendix C: Item Writing Guidelines  
 

 

 

 

GUIDELINES FOR WRITING MULTIPLE-CHOICE ITEMS 

1. The item should focus on a single issue, problem, or topic stated clearly and concisely in 
the stem. 

2. The item should be written in clear and simple language, with vocabulary and sentence 
structure kept as simple as possible. 

3.  The stem should be written as a direct question or an incomplete statement  
 

 

 

 

 

4. The stem should not contain irrelevant or unnecessary detail. 

5. The stem should be stated positively.  Avoid using negatively stated stems. 

6. The phrase which of the following should not be used to refer to the alternatives.  Instead 
use which followed by a noun. 

7. The stem should include any words that must otherwise be repeated in each alternative. 

8. The item should have one and only one correct answer (key). 
 

 

 

9. The distractors should be plausible and attractive to students who lack the knowledge, 
understanding, or ability assessed by the item. 

10. The alternatives should be grammatically consistent with the stem. 

11.  The alternatives should be parallel with one another in form. 
 

 

 

 

12. The alternatives should be arranged in logical order, when possible. 

13. The alternatives should be independent and mutually exclusive. 

14. The item should not contain extraneous clues to the correct answer.  

15. Items should be written in the third person.  Use generic terms instead of proper nouns, 
such as first names and brand names. 
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CHECKLIST OF TEST CONSTRUCTION PRINCIPLES  
(Multiple-Choice Items) 

 
 
 

 
YES 

 
NO 

1. Is the item significant? 
  

2. Does the item have curricular validity? 
  

3. Is the item presented in clear and simple language, with 
vocabulary kept as simple as possible? 

  

4. Does the item have one and only one correct answer? 
  

5. Does the item state one single central problem completely in the 
stem?  (See Helpful Hint below.) 

  

6. Does the stem include any extraneous material (“window 
dressing”)? 

  

7. Are all responses grammatically consistent with the stem and 
parallel with one another in form? 

  

8. Are all responses plausible (attractive to students who lack the 
information tested by the item)? 

  

9. Are all responses independent and mutually exclusive? 
  

10. Are there any extraneous clues due to grammatical 
inconsistencies, verbal associations, length of response, etc.? 
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GUIDELINES FOR WRITING CONSTRUCTED-RESPONSE ITEMS 
 

 
1. The item should focus on a single issue, problem, or topic stated clearly and concisely.  

2. 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.  

 

 

3. The item should be written in the third person. Use generic terms instead of proper nouns 
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Appendix D: Tables and Figures for August 2017 
Administration  
 
Table D.1 Multiple -
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Item 
Number 

of 
Students 

p-Value SD 
Point-

-
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Table D.2 Constructed- Response Item Analysis Summary: Regents Examination in 
Physical Setting/Earth Science  

Item 
Min. 
score 

Max. 
score 

Number 
of 

Students 
Mean SD p-Value 

Point-
Biserial 

51 0 1 11,185 0.13 0.33 0.13 0.23 

52 0 1 11,185 0.28 0.45 0.28 0.33 

53 0 1 11,185 0.49 0.50 0.49 0.27 

54 0 1 11,185 0.51 0.50 0.51 0.29 

55 0 1 11,185 0.74 0.44 0.74 0.37 

56 0 1 11,185 0.31 0.46 0.31 0.43 

57 0 1 11,185 0.62 0.49 0.62 0.41 

 5757
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Figure D.1 Scatter Plot : Regents Examination in Physical Setting/Earth Science  

 

Table D.3 Descriptive Statistics in p -value and Point -Biserial Correlation: Regents 
Examination in Physical Setting/Earth Science  

Statistics N Mean Min Q1 Median Q3 Max 

Q3
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Table D.8 Group Means: Regents Examination in Physical Setting/Earth Science  

Demographics Number 
Mean Scale 

Score 

SD 
Scale 
Score 

All Students* 11,185 57.28 14.25 
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Appendix E: Tables and Figures for  January 201 8 
Administration  
 
Table E.1 Multiple -Choice Item Analysis Summary: Regents Examination in Physical 
Setting/Earth Science   

Item 
Number 

of 
Students 

p-Value SD 
Point-
Biserial 

Point-
Biserial 

Distractor 1 

Point-
Biserial 

Distractor 2 

Point-
Biserial 

Distractor 3 

1 9,449 0.46 0.50 0.30 -0.07 -0.09 -0.22 

2 9,449 0.29 0.46 0.27 -0.12 -0.12 
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Item 
Number 

of 
Students 

p-Value SD 
Point-
Biserial 

Point-
Biserial 

Distractor 1 

Point-
Biserial 

Distractor 2 

Point-
Biserial 

Distractor 3 

34 
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Table E.2 Constructed- Response Item Analysis Summary: Regents Examination in 
Physical Setting/Earth Science  

Item 
Min. 
score 

Max. 
score 

Number 
of 

Students 
Mean SD p-Value 

Point-
Biserial 
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Figure E.2 Student Performance Map: Regents Examination in Physical Setting/Earth 
Science  
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Table E.5 Summary of INFIT  Mean Square Statistics: Regents Examination in Physical 
Setting/Earth Science  

   INFIT Mean Square  
  N Mean SD 
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Table E.8 Group Means: Regents Examination in Physical Setting/Earth Science  

Demographics Number 
Mean 
Scale 
Score 

SD 
Scale 
Score 

All Students 9,449 52.95 15.51 

Ethnicity    

American Indian/Alaska Native 89 52.75 14.04 

Asian/Native Hawaiian/Other Pacific Islander 666 57.23 16.55 

Black/African American 2,582 49.44 14.30 

Hispanic/Latino 3,329 51.24 14.52 

Multiracial 129 55.15 17.01 

White 2,648 57.35 16.25 

English Language Learner/Multilingual Learner     

No 8,201 53.85 15.23 
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