
CHAPTER 19 

SUPPORTING LATINO FIRST GRADERS' TEN-STRUCTURED 

THINKING IN URBAN CLASSROOMS 

Karen C Fuson, Steven T Smith, and Ana Maria Lo Cicero, Northwestern University 

Abstract. Year-long classroom-teaching experi
ments in 2 predominantly Latino low-socioeconom
ic-status (SES) urban classrooms (1 English speak
ing and 1 Spanish speaking) were designed to sup
port 1st-graders' thinking of 2-digit quantities as !Os 
and ls. A model of a developmental sequence of 
conceptual structures for 2-digit numbers (the 
UDSSI triad model) is presented to describe chil
dren's thinking. By the end of the year, most of the 
children could accurately add and subtract 2-digit 
numbers that require trading (regrouping) by using 
drawings or objects and could give answers by 
using 10s and ls on various tasks. Their perform
ance was substantially above that reported in other 
studies for U.S. 1st graders of higher SES and for 
older U.S. children. Their responses looked more 
like those of East Asian children than those of U.S. 
children in other studies. 

O
UR first purpose in this chapter is to describe 
two aspects of the research that may be par
ticularly helpful to others: (a) a developmen

tal sequence of conceptual structures for two-digit 
numbers that guided the instructional-design work 
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and (b) the conceptual supports we used to assist 
children's construction of these conceptual struc
tures. In particular, we describe our method for 
encouraging children to draw quantities organized 
by tens; using this method, we addressed major 
pragmatic and instructional-assessment issues and 
afforded multiple solution methods. Our second pur
pose in this chapter is to describe the learning of the 
children in the two classes as it compared with that 
of East Asian and other U.S. students. We first 
describe the developmental sequence of conceptual 
structures for two-digit numbers. 

ANALYSIS OF THE MATHEMATICAL 

DOMAIN OF MULTIDIGIT NUMBERS 

We developed a triad model of two-digit concep
tions (shown in Figure 19.1). (The introduction to 
this section contains additional information that 
might help you understand various parts of this com
plex figure.) Triad refers to the relationships among 
quantities, number words, and written numerals. In 
this model we describe 5 two-digit conceptions. 

All children begin with a unitary conception of 
two-digit numbers; this conception is a simple 
extension from a unitary conception of single-digit 
numbers ( see the top-middle and top-right-hand 
parts of Figure 19.1). With this conception, the num
ber words and the two digits do not each refer to 
quantities being counted. Rather, the entire number 
word (e.g.,fifty-three) or numeral (53) refers to the 
whole quantity; that is, the child does not recognize 
tens and ones. 

With time and experience, each number word 
and each digit do take on meaning as a decade or as 
the extra ones in the decade-and-ones conception. 
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to use unitary methods into second, third, and 
even fourth grade. Our teacher-orchestrated activ
ities designed to help children construct sequence
tens and separate-tens conceptions and then to use 
one or the other in two-digit addition and subtrac
tion were quite successful: No first grader used a 
unitary method. This result shows the benefits in 
teachers' carrying out such activities with whatev
er conceptual supports for quantity are used in 
their classrooms or their introducing ten-sticks
and-dots activities as recordings of any quantities 
in problems. 

In several tasks, the children in the Spanish
speaking class showed a preference for counting by 
sequence-tens over counting by separate-tens. This 
preference facilitated their solutions with the unfa
miliar media of noncanonical sticks and dots and 
of the base-ten blocks because they did not have 
to explicitly make another ten: Counting by tens 
and then counting the ones took them up over the 
next decade to get the answer. In contrast, more 
children in the English-speaking class demonstrated 
separate-tens-and-ones conceptions in which they 
had to explicitly make another ten by grouping 
or adding or had to break a ten. In some new situa
tions, fewer of these children were able to complete 
this activity accurately. The differem:e between the 
two classes in preferred conceptions illustrates 
how instructional emphases in the uses of a con
ceptual tool and the uses of different tools can sup
port different conceptual constructions. 

The results reported here clearly indicate that 
ali U.S. children can do enormously better than they 
ordinarily do in primary school mathematics. 
Furthermore, the widely reported gap in perform
ance and understanding between East Asian chil
dren and children in the United States can be nar
rowed or eliminated, even in poor, inner-city 
schools. Doing so requires a substantially more 
ambitious first-grade curriculum and active teach
ing that supports children's construction of a web 
of multiunit conceptions in which number words 
and written number marks (numerals) are related to 
ten-structured quantities. Drawn quantities, instead 
of objects, can serve as meaningful ten-structured 
quantities that support reflection, communication, 
assistance, and teachers' assessment of children's 
thinking. 
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