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The vision of the mathematics standards is 
f d hi i i l lfocused on achieving one crucial goal:

To enable ALL of New Jersey’s children toTo enable ALL of New Jersey s children to 
acquire the mathematical skills, 

understandings and attitudes that they willunderstandings, and attitudes that they will 
need to be successful in their careers and daily 

liveslives.



The vision of success for all students in 
h i d dmathematics depends on:

1 Establishing learning environments that1. Establishing learning environments that 
facilitate student learning of mathematics.

2 A commitment to equity and to excellence2. A commitment to equity and to excellence.
3. Defining the critical goals of mathematics 

d i d h d h ld keducation today – what students should know 
and be able to do (i.e., content and 

)processes).



“What students should know and be able to do.”What students should know and be able to do.

New Jersey’s mathematics standards rest on theNew Jersey s mathematics standards rest on the 
notion that an appropriate mathematics 
curriculum results from a series of criticalcurriculum results from a series of critical 
decisions about three inseparably linked 
components:components:

1. Content
2 I i2. Instruction
3. Assessment



HSPA/SRAHSPA/SRA

The SRA is aligned to the HSPA test specifications toThe SRA is aligned to the HSPA test specifications to 
ensure that students who demonstrate proficiency 
through the SRA have demonstrated the same 
knowledge, skills and performance levels as students 
who are proficient on the HSPA itself.  The process 

d f th d l t f th SRA i d i d tused for the development of the SRA is designed to 
ensure that the SRA is fair, reliable, and comparable 
for all eligible SRA candidates including studentsfor all eligible SRA candidates, including students 
from special populations.



Core Curriculum Content StandardsCore Curriculum Content Standards

Each SRA question known as a PerformanceEach SRA question, known as a Performance 
Task Assessment (PAT), consists of one to 
five open-ended parts derived from a commonfive open-ended parts derived from a common 
stem.  

Each PAT is aligned to the HSPA contentEach PAT is aligned to the HSPA content 
specifications by standards.  The Core 
Curriculum Content Standards (CCCS) wereCurriculum Content Standards (CCCS) were 
revised in 2002.



CCCSCCCS

• Standard 1 – Number and NumericalStandard 1 Number and Numerical 
Operations

• Number Sense
• Numerical Operations
• Estimation



CCCSCCCS

• Standard 2 – Geometry & MeasurementStandard 2 Geometry & Measurement

G i i• Geometric Properties
• Transforming Shapes
• Coordinates of Geometry
• Units of MeasurementUnits of Measurement
• Measuring Geometric Objects



CCCSCCCS

• Standard 3 – Patterns and AlgebraStandard 3 Patterns and Algebra

d l i hi• Patterns and Relationships
• Functions
• Modeling
• ProceduresProcedures



CCCSCCCS

• Standard 4 – Data Analysis, Probability, andStandard 4 Data Analysis, Probability, and 
Discrete Mathematics

• Data Analysis (Statistics)
• Probability• Probability
• Discrete Mathematics – systematic listing and 

countingcounting
• Discrete Mathematics – vertex-edge graphs 

and algorithmsand algorithms



CCCSCCCS

• Standard 5 – Mathematical ProcessesStandard 5 Mathematical Processes

• Problem Solving• Problem Solving
• Communication

C ti• Connections
• Reasoning
• Representations
• Technology



SRA PAT SelectionSRA PAT Selection

SRA PAT selection is based only on the results of theSRA PAT selection is based only on the results of the 
student’s first HSPA administration.  A partially 
proficient scaled score in either content area means 
the student must successfully complete two PATs for 
each standard in the content area.

Mathematics has 4 content standards.  The student must 
successfully complete two SRA PATs in each 
t d d f t t l f 8 SRA th ti PATstandard for a total of 8 SRA mathematics PATs



ExceptionException

Students who have achieved a perfect standardStudents who have achieved a perfect standard 
score or missed the perfect standard score by 
one point do not need to complete SRA PATs p p
for that standards.

Once the student has successfully completed the 
SRA PATs as determined by the results of the y
student’s first HSPA administration, the 
student is finished with the SRA process.



Please NotePlease Note

A student in the SRA process is still required toA student in the SRA process is still required to 
sit for the October and March HSPA of his/her 
senior yearsenior year.



SRA Math InstructionSRA Math Instruction

• Review core content knowledge for each of theReview core content knowledge for each of the 
four standards.

• Do not base instruction on an individual PAT.Do not base instruction on an individual PAT.
• It is considered a breach if a teacher uses a 

PAT for instruction. It does not make aPAT for instruction.  It does not make a 
difference if the numbers on the PAT were 
changed.g

• There are some PATs that are more difficult 
than others.



Preparing to Score PATsPreparing to Score PATs

• It is very important for teachers to sit and takeIt is very important for teachers to sit and take 
the PAT for themselves.  You will get a good 
idea of where and why mistakes can occuridea of where and why mistakes can occur.

• Your answers may be different from the 
sample solution Remember the samplesample solution.  Remember the sample 
solution is just that.
R i h b i R i d h h b i• Review the rubric.  Reminder that the rubric 
cannot cover all instances.



Scoring of PATsScoring of PATs

For mathematics, the proficient score is a mean score ofFor mathematics, the proficient score is a mean score of 
2 on each PAT which means that the two SRA panel 
members each scored the student’s response a 2 or 
better.  If the two SRA panel members’ scores 
disagree by more than one point, a third content-

tifi d l b th Thcertified panel member score the response.  The new 
PAT score is derived by taking the mean of the two 
highest contiguous scores If no two of the threehighest contiguous scores.  If no two of the three 
scores are in agreement, the student must complete 
another PAT.



Generic RubricGeneric Rubric

• 3-Point Response3 Point Response
• The response shows complete understanding of the 

problem’s essential mathematical concepts. The p p
student executes procedures completely and gives 
relevant responses to all parts of the task. The 
response contains few minor errors, if any. The 
response contains a clear, effective explanation 
d t ili h th bl l d th t thdetailing how the problem was solved so that the 
reader does not need to infer how and why decisions 
were made (Everything correct)were made.  (Everything correct)



Generic RubricGeneric Rubric

• 2-Point Response2 Point Response
• The response shows nearly complete understanding 

of the problem’s essential mathematical concepts. p p
The student executes nearly all procedures and gives 
relevant responses to most parts of the task. The 
response may have minor errors. The explanation 
detailing how the problem was solved may not be 
l i th d t k i fclear, causing the reader to make some inferences. 

(something wrong)



Generic RubricGeneric Rubric

• 1-Point Response1 Point Response
• The response shows limited understanding of 

the problem’s essential mathematical concepts.the problem s essential mathematical concepts. 
The response and procedures may be 
incomplete and/or may contain major errors. p y j
An incomplete explanation of how the problem 
was solved may contribute to questions as to 
h d h d i i dhow and why decisions were made. 
(something right)



Generic RubricGeneric Rubric

• 0-Point Response0 Point Response
• The response shows insufficient understanding of the 

problem’s essential mathematical concepts. The p p
procedures, if any, contain major errors. There may 
be no explanation of the solution or the reader may 
not be able to understand the explanation. The reader 
may not be able to understand how and why decisions 

d ( thi / littl t)were made. (nothing/very little correct)



Sample PAT
Standard 1- 11M1-12A02-ABXDXX-XXS416

The following are two rational numbers greater than 1 
and less than 2and less than 2.

• Give two more rational numbers greater than 1 

234.1,
6
7

g
and less than 2.  Give reasons why your numbers 
are rational numbers.

The following are two irrational numbers greater than 
1 and less than 21 and less than 2.

...00010100100010.1,
2
π

• Give two more rational numbers greater than 1 
and less than 2.  Give reasons why your numbers 
are irrational numbers.



Sample SolutionSample Solution
• 5/3, 4/3 these numbers are rational numbers 

because they can be written as the ratio of two 
• 1.909009000900009…, 1.2468101214… these numbers 

are irrational as the decimal patterns do not repeaty
integers

OR
• 1.5, 1.7689 these numbers are rational numbers 

as they have terminating decimals
OR

are irrational as the decimal patterns do not repeat 
themselves

OR
• π -2, 4π/7 these numbers are irrational because π is an 

irrational number, and the sum/product of an irrational 
number and a rational number is irrational

• these numbers are rational as they have 
repeating decimals

OR
• any ratio of integers, within the range of values, 

with correct reasoning

number and a rational number is irrational
OR
• √2,√3 these numbers have non-terminating non-

repeating decimals
OR

51.1,3.1

g
OR
• any numbers, within the range of values, that 

have terminating decimals with correct 
reasoning

OR

• any numbers, within the range of values, that have non-
repeating non-terminating decimals with correct 
reasoning 

OR
• any sum or product of a rational number and an irrational 

• any numbers, within the range of values, that 
have repeating decimals with correct reasoning

number, within the range of values, with correct 
reasoning



Scoring Rubric
3-Point Response
The response contains:

two correct rational numbers and correct reasoning why the numbers are rational
AND
two correct irrational numbers and correct reasoning why the numbers are irrational

2-Point Response
The response contains:

one correct rational number with correct reasoning
AND

t i ti l b ith t ione correct irrational number with correct reasoning
OR

two rational numbers, which do no necessarily fall into the range of values, with some reasoning
AND
two irrational numbers, which do not necessarily fall into the range of values, with some reasoning

OROR
four correct values with reasoning for at least one of them

1-Point Response
The response contains:

four correct values with no correct reasoning
OR

one correct value with reasoning
OR

two values that are correctly labeled as rational or irrational but do not necessarily fall within the range, and at least one of 
these values contains reasoning

0-Point Response
The response demonstrates insufficient understanding of the problem’s essential mathematical concepts The procedures ifThe response demonstrates insufficient understanding of the problem s essential mathematical concepts. The procedures, if 
any, contain major errors. There may be no explanation of the required solutions or the explanation may not be 
understandable. How decisions were made may not be readily understandable.













Sample PAT
Standard 2 – 11M2-12B01-ABXDXX-XGS184

Raul’s teacher told him that the order in which two transformations 
are performed could affect the final image. If Raul reflected 
point over the y axis and then translated the image two units topoint over the y-axis and then translated the image two units to 
the right, the final image of P would be.

• Would the final image have been any different if the point had 
first been translated two units to the right and then reflected 
over the y-axis? Support your answer by giving the 
coordinates of the final image.

Raul’s teacher wrote the following three transformations on the 
board:

Reflect over the x-axis
Reflect over the y-axis
T l t 2 itTranslate 2 units up

Use the transformations in the list above and the point in the diagram 
to answer the following.

• Choose two of the transformations from the list above for 
which the final image would be affected by the order in whichwhich the final image would be affected by the order in which 
the transformations are performed. Support your answer by 
giving the coordinates of both of the final images, one for each 
order in which the transformations are performed.

• Choose two of the transformations from the list above for 
which the final image would not be affected by the order in 

hich the transformations are performed S pport o r ans erwhich the transformations are performed. Support your answer 
by giving the coordinates of the final image of both of the 
orders in which the transformations are performed.



Sample SolutionSample Solution
• Yes, the image would be affected. The coordinates of the , g

image of the first set of transformations would be (0, 2). 
The coordinates of the image of the second set of 
transformations would be (-4 2)transformations would be ( 4, 2).

• Reflect over the x-axis and translate two units up. The 
image of reflecting and then translating would be the 

i ( ) h i f l i d h fl ipoint (2, 0). The image of translating and then reflecting 
would be (2, -4).

• Reflect over the x-axis and then reflect over the y-axisReflect over the x axis and then reflect over the y axis. 
The final image of both orders of reflection would be the 
point (-2, -2). 



Scoring Rubricg
3-Point Response
The response contains:

the correct answer of yes, the image would be affected by the order and the image of the point
AND
the correct pair of transformations for which order affects the final image and the image of the point using both ordersthe correct pair of transformations for which order affects the final image and the image of the point using both orders
AND
a correct pair of transformations for which the images would not be affected by the order in which the transformations were performed
AND
the final image of this pair of transformations

2-Point Response2-Point Response
The response contains:

the correct answer of yes, the image would be affected by the order and the image of the point
AND
the correct pair of transformations for which order affects the final image
AND
a correct pair of transformations that would not be affected by the order but the images of the transformations are missinga correct pair of transformations that would not be affected by the order but the images of the transformations are missing

OR
two correct answers with the correct images

1-Point Response
The response contains:

t ith th t ione correct answer with the correct images
OR

a minimal understanding of the concepts - the response contains errors in finding the images that lead to incorrect answer

0-Point Response
The response shows insufficient understanding of the problem’s essential mathematical concepts. The procedures, if any, contain major 

Th b l ti f th l ti th d t b bl t d t d th l ti Th d t berrors. There may be no explanation of the solution or the reader may not be able to understand the explanation. The reader may not be 
able to understand how and why decisions were made.













Sample PAT
Standard 3 – 11M3-12C01-ABCDXX-XXS415

For each bicycle that it repairs, a repair shop charges for parts and $35 per 
ho r for laborhour for labor.

• Write an equation for the total charge, C, of a repair with the cost of parts, 
p, and the number of hours of labor, n.p, ,

• The shop adds a 6% tax on the total charge for each repair. Write an 
equation for the total charge, T, after tax of a repair with the cost of parts, p, 
and the number of hours of labor nand the number of hours of labor, n.

• The total charge after tax of a bicycle repair was $233.20. The cost of the 
parts was $80. How many hours of labor were charged in this bicycle p $ y g y
repair? Show your work or provide an explanation for your answer.



Sample SolutionSample Solution
• C = 35n + p

T (35 + )1 06• T = (35n + p)1.06
OR
T = 35n + p + (35n + p)0.06
OR
T = 37.10n + 1.06pp

• 4 hours
233.20 = (35n + 80)1.06
220 = 35n + 80
140 = 35n140 = 35n
4 = n
OR
233.20 = 37.10n + 84.80
148.40 = 37.10n
4 = n
OR
The total price for 1 hour of work is $121.90.
The total price for 2 hours of work is $159.00.
The total price for 3 hours of work is $196.10.The total price for 3 hours of work is $196.10.
The total price for 4 hours of work is $233.20.



Scoring RubricScoring Rubric
3-Point Response
The response contains:

h i f h b f

1-Point Response
The response contains:

the correct equation for the cost before tax
AND
the correct equation for the total cost after tax
AND
the correct number of hours with work or explanation to support the 
answer

p
the correct first equation
OR
the first equation multiplied by 1.06 as the answer to the 
second equation
OR
the student correctly uses the second equation to find an2-Point Response

The response contains:
two correct equations
AND
an incorrect answer for the third part or no work for the third part

OR
fi i

the student correctly uses the second equation to find an 
answer with work or explanation for how the answer was 
found
OR
the correct answer to the third part with work or 
explanation for how this answer was found

a correct first equation
AND
an error in the second equation
AND
an answer to the third part that is correct based on the given 
incorrect second equation with work/explanation OR the correct 
answer to the third part with correct work or explanation for this 

0-Point Response
The response shows insufficient understanding of the 
problem’s essential mathematical concepts. The 
procedures, if any, contain major errors. There may be 
no explanation of the required solutions or the 
explanation may not be understandable How decisionsanswer

OR
an error in the first equation (the response has the first equation 
multiplied by 1.06 as the second equation
AND
the given second equation is used correctly to find the answer to the 
third part with correct work/explanation OR the response contains 
th t t th thi d t ith t k l ti

explanation may not be understandable. How decisions 
were made may not be readily understandable.

the correct answer to the third part with correct work or explanation 
for this answer













Sample PAT
Standard 4 – 11M4-12B02-AXCDXX-XGS292

The 8-cm by 8-cm square region, shown in the 
diagram above, contains a shaded 4-cm by 3-cm g , y
rectangular region. A computer program is 
designed to randomly choose a point inside the 
8-cm by 8-cm square region.

• The computer chooses 1,000 points inside the 
A i l h f h isquare. Approximately how many of the points 

would be expected to fall inside the shaded 
rectangle? Show your work or provide an 
explanation for your answer.

• A second 8 cm by 8 cm square region is created• A second 8-cm by 8-cm square region is created 
containing a different shaded rectangular region. 
The computer chose 1,000 points inside the 
square region. Of the 1,000 points chosen, 250 
of the points were inside the shaded rectangular 
region. Approximate the area of the shaded 

l i h k idrectangular region. Show your work or provide 
an explanation for your answer.

• Give one set of possible dimensions for the 
second shaded rectangular region.



Sample SolutionSample Solution
• Accept whole number answers in the range 175 – 200.p g

5.1871000
88
43

=×
×
×

• 16 square cm (accept answers in the range of 14 square cm to 
18 square cm)

250 16,
641000

250
== xx

• 4 cm by 4 cm OR 8 cm by 2 cm

OR1644 =× 1628 =×



Scoring Rubricg
3-Point Response
The response contains:

bl ti t f th b f i t

1-Point Response
The response contains:

two correct answersa reasonable estimate of the number of points 
that will fall within the rectangle with clear, 
correct work or explanation for the answer
AND
a reasonable estimate of the area within the 
rectangular region with clear correct work or

two correct answers
OR

a reasonable number of points with work or 
support for the answer

OR
one correct answer with work or explanationrectangular region with clear, correct work or 

explanation for the answer
AND
correct dimensions for the area that was 
calculated with neither dimension greater than 
8 cm

one correct answer with work or explanation.  
The third part will be considered correct if the 
dimensions given multiply together to equal the 
area calculated and are less than or equal to 8 
cm.
OR8 cm

2-Point Response
The response contains:

three correct answers with work or explanation 
for at least one of them

dimensions which when multiplied together give 
the area calculated and each of which are less 
than or equal to 8 cm

0-Point Responsefor at least one of them
OR

two correct answers with work or explanation for 
both of them. The third part will be considered to 
be correct if the dimensions given multiply 
together to equal the area calculated and are less

p
The response shows insufficient understanding 
of the problem’s essential mathematical 
concepts. The procedures, if any, contain major 
errors. There may be no explanation of the 
solution or the reader may not be able to 
understand the explanation The reader may nottogether to equal the area calculated and are less 

than or equal to 8 cm.
understand the explanation. The reader may not 
be able to understand how and why decisions 
were made.













ReferencesReferences
These sample items were taken from:
HSPA – A Mathematics Handbook: Open-Ended Questions (January 2006)

Copies may be purchased from the NJDOE publication office (609/984-0905) 
at a cost of $5 each.  Please reference the #J0207

A more economical way is to print out a copy of the handbook from the 
O b i h // j / jd d/ /h /NJDOE website. http://www.state.nj.us/njded/assessment/hs/

It is the first item listed under “Additional Information.”

It is a large PDF file; however, print out one copy then you can make as many 
copies as you want.
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