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Mathematics Success: Rational Numbers 
 

Examining the gap reports for grades three through seven indicates the im-
portance of rational numbers in mathematics instruction and student suc-
cess in mathematics.  The data indicate that the success rate for rational 
number problems is lower than for all  problems on the NYSED assess-
ment except for grade three (Table 1). Grade eight does not have separate 
standards for rational numbers or ratios. By grade eight, number sense of 
rational numbers and ratios is considered integral to mathematics.  
 
Table 1 
Nassau County 2017 NYSED rational number results 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

“Students progress in mathematics is impeded by their lack of understand-
ing of fractions” (Good, et al, p. 2). Learning fraction procedures and con-
cepts for understanding are crucial for success in algebra. Students need to 
learn not only procedures for getting the correct numerical answer, they 
need to understand the concepts connected to the procedure. Student’s 
“weak knowledge of rational number arithmetic has large ramifications for 
further learning of mathematics and science” (Siegler and Lortie-forgues, 
2017, p.347). 
 
Students have difficulty moving from whole number thinking to rational 
number thinking. Allocating more time for mathematics may not improve 
achievement if the time is spent on practice and computation and not on 
conceptual understanding (Good et al, p. 3 & 7).  
 
Instructional strategies 
The development of a strong concept of fractions may be impeded by how 
fractions are introduced. Fractions are often introduced using the concept 
of part of whole such as slices of a pizza pie. It may be better to introduce 
fractions with a number line. The number line integrates the students un-
derstanding of fractions with their understanding of whole numbers. Stu-
dents are able to see that any whole number segment on a number line can 
be broken into equal parts (Good, et al, p. 6).  

Grade 

Number 
of Items -  
Rational 

Percent 
Correct - 
Rational  

Percent 
Correct - 
All Items 

3 10 72.6 70.8 

4 13 66.9 69.8 

5 15 64.9 67.5 

6 10 58.7 61.9 

7 12 54.4 58.8 
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Students have difficulty understanding that the value    may have multiple representations such       
 
as     and that any representation may be found by multiplying one-half by the number one repre- 
 
sented by     .  This can be referenced back to 12 being represented by 5+5+2 or 10+2. Students need  
 
to understand that 30 parts of 100 may be represented by 30%, 30/100, 3/10, .30, .3, and 3÷10 
(Good, et al, p. 23). Students need an understanding of the connections among fractions, decimals, 
and percents (1/4 = 0.25 = 25%).  
 
They need to understand that the estimate for 12/13 + 7/8 is 2 and that 1/18 < 1/16. Students may 
understand that 1/4 < 1/2 but not have a deep enough understanding to transfer this knowledge to 
comparing 1/18 and 1/16.  
 
Students need to see fractions on the number line and should also be encouraged to draw multiple 
visuals of fractions. The visuals below show parts of a whole, but students also need an understand-
ing of fractions as division. This understanding connects fractions to decimals and algebra (Good, p. 
24). Different representations of one-half  as parts of a rectangle might be 
 
 
 
 
 
 
 
 
 
 
 
Teachers need to make appropriate use of data whether the data comes from NYS assessments, ven-
dor assessments, or classroom assessments. One of the keys to creating classroom assessments or 
reviewing the data from state or vendor assessments is to understand the complexity of the item 
(difficulty). Teachers also need to be aware of what standard the item is testing as well as pre-
requisite (underlying standards) of the item. On a multiple choice assessment teachers need to re-
view the incorrect choices to determine common mistakes that students are making. Reviewing the 
data will not improve student performance unless teachers make adjustments in classroom practice 
based on the data.  
 
Students need fluency in computation. They also need skill in solving word problems, a knowledge 
of the basic concepts of mathematics, and be able to transfer learning in one level of mathematics to 
another level of mathematics. Students need flexibility in solving mathematics problems. That is 
they need to understand why different procedures may both be mathematically correct.  
 
Teacher Knowledge 
Teachers need not only mathematical skill knowledge but also “knowledge that enables them to pro-
vide students with explanations, to analyze student responses, and to use appropriate pictures to rep-
resent concepts” (Newton, 2008, p. 1081). Though it is important for teachers to acquire mathemati-
cal teaching strategies during teacher preparation programs, it is also important that teachers of 
mathematics continue to acquire knowledge of best practices in mathematical instruction. Teacher 
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preparation programs need to focus not only on the mathematics skill of teacher candidates but 
on their ability to explain why the procedures work (p.1081).  Teachers need sufficient flexibil-
ity to identify whether a student’s alternate procedure is mathematically correct.  
 
If teachers understand that whole number division can mean either how many groups or how 
many are in each group, then division of fractions becomes an extension of this understanding. 
Teachers may give the word problem, “ There are 20 students in the class. The students are di-
vided into groups with four students in each group. How many groups does the teacher have?”  
This may be related to “ The carpenter has a piece of wood 3 1/2 feet long. He wants to cut this 
into pieces that are 1/2 foot long. How many pieces of wood will he have?” 
 
 Although, mathematics does require remembering multiple rules and symbols, students need to 
understand that mathematics is a thinking activity not just an activity of remembering proce-
dures. Studying mathematics has similarities to learning a foreign language. Memorizing vocab-
ulary is not sufficient for fluency in speaking the language. The 2017 results of the elementary 
and middle school NYSED mathematics assessments indicate that students need a deeper un-
derstanding of rational numbers for overall mathematics scores to improve.  
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