
Data and Probability

Data analysis and probability have become key
topics in the elementary school mathematics 
curriculum. This focus can be attributed to an
increased emphasis on understanding how to 
interpret data in our lives (Reys, Suydam,
Lindquist, and Smith, 1999).

The National Council of Teachers of Mathematics
(NCTM) sees the need for a strong development of
the strand, with concepts and procedures becoming
increasingly sophisticated across grades so that by
the end of high school, students have a sound
knowledge of elementary statistics (NCTM, 2000,
p. 47).

The NCTM Data Analysis and Probability Standard
(NCTM, 2000, p. 47) makes four recommenda-
tions. These recommendations, in conjunction with
other current research, form the basis for the Data
Analysis and Probability strand in Houghton
Mifflin Math.

The first NCTM recommendation is to enable all
students to formulate questions that can be
addressed with data and collect, organize, and
display relevant data to answer them (NCTM,
2000, p. 48). 

Russell and Friel (1989) write that, in order for
data collection problems to be meaningful to 
students, they need to be based on real problems.
They define real problems as ones that begin with
students either collecting the data themselves or
getting the data from real-world sources…there
needs to be discussion and debate about what the
data means. Also, data that have been collected
and organized should be used to generate new
questions, not just to obtain “answers.”

Student Book, grade 5, pages 192–193



Basile (1999) points out that a teacher plays a 
crucial role in helping students formulate their
questions. Teachers should ask probing questions 
to allow students to reflect on the research 
questions to be answered, to sort the important 
features and record it in tables, to reclassify any
seemingly superfluous information, and to best 
represent results. 

Throughout grades K–6 in Houghton Mifflin
Math, students are given opportunities to formu-
late questions that are used to collect and represent
data. For example, in grade 1, students formulate 
a question about the shoes their classmates are 
wearing. They then take a survey, make a graph,
and write a conclusion from the graph. By grade 6,
students are analyzing questions to be sure they
are not biased.   

The second NCTM recommendation is to enable 
all students to select and use appropriate 
statistical methods to analyze data (NCTM,
2000, p. 49). 

In lower grades, statistics should be taught
informally by examples rather than formulas
(Cathcart et al., 2003).

In grade 3 of Houghton Mifflin Math, students
use a concrete model (snap cubes) to explore
range, median, mode, and mean. In grade 4,
students learn the formal procedures. By grades 5
and 6, students are analyzing situations to decide
which statistic best represents the data.
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This increased emphasis on statistics also brings
recommendations for topics that were not previously
taught in elementary schools.

…students will need new tools, including
histograms, stem-and-leaf plots, box plots,
and scatter plots, to identify similarities and
differences among data sets. Students also need
tools to investigate association and trends in
bivariate data, including scatter plots and fitted
lines (NCTM, 2000, p. 49).

By grade 6, students using Houghton Mifflin
Math will encounter all of the above representa-
tions of data. 

The third NCTM recommendation is to enable all
students to develop and evaluate inferences
and predictions that are based on data (NCTM,
2000, p. 49).

Results from the sixth National Assessment of
Educational Progress (NAEP) further support this
recommendation. The majority of fourth-, eighth-,
and twelfth-graders tested could read and use data
presented in tables.  However, students in all these
grade levels experienced “difficulty communicating
their reasoning about
data representation”
(Zawojewski and
Heckman, 1997, p.
196). These findings
indicate that students
must be taught more
than just how to read
tables, graphs, and
charts. The goal of
instruction should be
to teach children to

understand, interpret, and reason logically 
from data.

Another study by Friel, Curcio, and Bright (2001)
yielded similar findings. They note that students
usually have an easy time with elementary-level 
questions (students extract and read information
from a graph), but have a tougher time with the
read-between-the-data questions (students combine
and integrate data and identify the mathematical
relationships expressed in the graph), and much
harder time with read-beyond-the-data questions
(students infer information that is not in the
graph). 

Throughout the grades, Houghton Mifflin Math
provides opportunities for students to answer 
elementary questions, read-between-the-data
questions, and read-beyond-the-data questions. 
For example, on page 383 in grade 4, students 
are given the daily high temperatures for Monday
through Sunday during one week. They construct 
a graph of the information, use it to find the range,
explain what happened to the temperature between
Thursday and Sunday, and predict what the high
temperature would be for the next Monday.
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NCTM recommendation . . . 

understand and apply 

basic concepts of probability.

The fourth NCTM recommendation is to enable 
all students to understand and apply basic 
concepts of probability (NCTM, 2000, p. 50).

Research in children’s learning of probability has
often focused on intuitive beliefs about chance.
Konold (1991) looks at the possibility of reforming
children’s (often incorrect) preconceptions about
chance into accurate understanding. He says that
for this transition to work, the teacher must under-
stand children’s intuitions, and the children must be
encouraged to compare their beliefs with the beliefs
of others, with their related beliefs, and with their
observations. This suggests that children should
make predictions and be asked to communicate 
reasons for their guesses.  They should hear and
understand the predictions of other children, and
finally observe and record actual trials to test their
guesses.

This idea is further substantiated by Cathcart et al.
(2003) who emphasize that prediction and experi-
mentation are the key components of probability
activities in the primary grades, and Fennell (1990)
who emphasizes that classroom activities should 
be active, involve physical materials, and furnish
opportunities for questioning, problem solving, and
discussion.

Students using Houghton Mifflin Math are given
numerous opportunities to predict, talk about their
predictions, and conduct trials to test their predic-
tions. In kindergarten, children make predictions
about how many times a spinner will land on each
color. Then they conduct trials and observe and 
record the results. 

Throughout the grades they move from using 
informal language such as “likely” and “unlikely”
to calculating both theoretical and experimental 
probabilities for simple and compound events. 


