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Conceptual Understanding: Mathematics Constructed Response Items 
 
NYSED constructed response items emphasize student conceptual understanding 
(mathematical thinking) rather than the correct answer. Students will receive a zero for a 
problem if the answer is correct but the work does not logically lead to the answer. Nei-
ther is the scoring based on deducting one point for each error. The seriousness of the 
error determines whether a three point grades 3 — 8 problem will receive one or two 
points.  
 
When the work of a college student who is taking a remedial mathematics course is ana-
lyzed, it may be seen that the student interpreted x—3(y + 2) as x –3y + 6. The student 
did not change subtraction to addition of the opposite before applying the distributive 
property.  If the student had made the change, then the student would understand that the 
multiplication is by –3 not +3.  Changing subtraction to addition of the opposite relies on 
a middle school understanding of 6 –3 having the same value as 6 + -3. The progression 
of concepts through the grades is important for students to understand more complex 
mathematical thinking.  
 
 x — 3(y + 2)  Given 
` x + (-3)(y+2)  Change to multiplication by –3 
 x + (-3)y +(-3)(2)  Distributive property  
 x + (-3y) + (-6)  Multiply 
 x — 3y — 6  Simplify 
 

In classroom discussion, the teacher may discuss that the product of  3 and (y + 
2) is being subtracted from x i.e. x — (3y + 6). Students may explore these ideas 
by examining 15—3(1+2). Each of the examples below applies correct mathe-
matical thinking. The first example uses order of operations to work inside paren-
theses first, followed by multiplication, and then ending with subtraction. The 
second example begins with subtraction which is the same as addition of the op-
posite and applies the distributive property. The third example uses order of oper-
ations (multiplication before subtraction) and applies the distributive rule. In the 
third example, the student must remember that they are subtracting the product 
from 15. This type of exploration develops mathematical thinking rather than em-
phasizing learning one algorithm that solves the problems in the daily lesson.  
 
 
 
 
 
 
 
 
During instruction teachers may choose to explore alternative correct solutions 
and to explore the students’ reasoning about such solutions. By exploring alterna-
tive solutions, students will learn mathematical argumentation (Buchbinder, O., 
Chazan, D., & Capozzoli, M.,2019).  
 
Teachers need to balance procedural fluency, conceptual understanding, and 
problem solving. The emphasis should not be on one to the exclusion of the oth-
ers (Larson and Kanold, T., 2016, p. 3). 

15 — 3 (1 + 2) 
15 — 3 (3) 
15 — 9 
6 

15 — 3 (1 + 2) 
15 + -3(1 + 2) 
15 + -3(1) + -3(2) 
15— 3 + -6 
12 + - 6 
6 

15 — 3 (1 + 2) 
15 — [(3)(1) + (3)(2)] 
15 — (3 + 6) 
15 — 9 
6 
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Throughout American history, the pendulum has swung between procedural fluency and conceptual un-
derstanding. One of the first arithmetic textbooks (1788) in the United States used the teaching process 
of “state a rule, give an example, and have students complete a set of practice exercises” (Larson and 
Kanold, p.31). This same teaching practice can be seen in the 1300’s in Europe to train merchants to 
efficiently calculate the cost of merchandise. In the early 1900’s Thorndike’s emphasis on the establish-
ment of mental bonds through extensive practice (p.33), reinforced the instructional emphasis on proce-
dural fluency.  
 
From the early 1800’s to the 2000’s there were authors who advocated for instruction to emphasize  the 
development of underlying mathematical principles. These authors wanted students to think in quantita-
tive situations. They did not see performing certain operations automatically as sufficient. These authors 
wanted students to understand the structure of mathematics and to see mathematics as a system of ideas 
thar fit together.    
 
The following example is adapted from the 2018 grade six NYSED May assessment.  

A rectangular exercise mat has a perimeter of 36 feet. The length of the mat is twice the width. 
Write and solve an equation to determine the length, in feet, of the mat.  

 
To solve this problem, the student needs to integrate multiple concepts. 

• A rectangle has four sides. 
• To find the perimeter add up the lengths of the sides. 
• Length = twice width (l = 2w) 
• An equation must have an equal sign. An expression does not have an equal sign. 

 
One student may answer the problem by starting with a diagram. Another student may omit the diagram. 
The teacher may decide that both students have shown an understanding of the concepts of the problem.  
In class the teacher may ask the second student to explain to the class how the equation was derived . 
 
      2W 
 
 
 
               W W            
 
 
        2W 
 
 

In NYSED scoring the student who had a clear understanding of the problem but did not write an equa-
tion would not receive full credit. Another student may show the diagram and correctly label the sides 
with 6 and 12 but not receive full credit because the work did not show an understanding of the concepts 
needed to derive the 6 and 12.  
 
“Students who can communicate with their classmates and teacher about their thinking and solution 
pathways … develop a deeper understanding of mathematics” (Larson and Kanold, p,73). These stu-
dents develop an understanding that mathematics is not just about finding the one right answer. Students 
may reproduce their work for the class on a white board or the teacher may have a document camera 
attached to a computer that will display the student’s work. By providing the opportunity for students to 
communicate their thinking to their classmates, their conceptual understanding will be deepened. A 
classroom environment can be created so that students who do not have the ideal answer are able to 
share their work and have their peers critique the work. Teachers may work towards this environment by 
sharing less than ideal work anonymously. Students need to develop an understanding that mathematics 
is more than finding the right answer. It is about concepts that lead to the right answer.  
 
 

 
2w + w +2w + w = 36 
6w = 36 
 w =  6 
 
Length = 12 
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