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Abm AS tessment i\ %% that a teacher is interested in their thinking and is %
A /  expecting them to come up with their own ways of !
Assessment plays a critical role in teaching and learning, § solving problems, they may surprise others with the %
and it is an integral part of Investigations in Number, % I depth of their understanding. Checkpoints also give
Data, and Space, the comprehensive, K-5 mathematics §§ | 7~ teachers a chance to pause in the teaching sequence
curriculum developed at TERC. For a teacher using §§ § / 5 and reflect on how a class is doing overall.
this curriculum, assessment is an ongoing process. g 5 Assessment activities embedded in each Inves-
Teachers observe students” discussions and expla- § / 5‘{ . tigations unit help teachers examine specific pieces of
nations of their strategies on a daily basis and 5@«%& 5}5 student work, figure out what it means, and provide
examine their work as it evolves. While students % W' J/ feedback. From the students’ point of view, these
are busy recording and representing their work, % /] assessment activities are no different from any others.

working on projects, sharing with partners, and
playing mathematical games, teachers have many
opportunities to observe students’ mathematical |
thinking. What teachers learn through observation
guides their decisions about how to proceed. In any of
the units, they repeatedly consider questions like these:

e Do students come up with their own strategies for
solving problems, or do they expect others to tell
them what to do? What do their strategies reveal

about their mathematical understanding?

Do students understand that there are different
strategies for solving problems? Do they artic-
ulate their strategies and try to understand other
students’ strategies?

How effectively do students use materials as
tools to help with their mathematical work?

Do students have effective ideas for keep-
ing track of and recording their work?
Does keeping track of and recording
their work seem difficult for them?

Toachers” Tools

Each Investigations unit includes questions to
guide teachers’ thinking while observing stu-
dents at work. There are also built-in assessment tools:
Teacher Checkpoints and embedded Assessment activities.
Teacher Checkpoints offer a time to “check in” with
individual students, watch them at work, and ask questions
that illuminate how they are thinking. Two important ingre-
dients of this process are asking students open-ended ques-
tions about their work and showing genuine interest in how
they are approaching the task. When students see

Each is a learning experience in and of itself, as well as
an opportunity for teachers to gather evidence about stu-

dents’ mathematical understanding. The embedded
assessment activities sometimes involve writing and
reflecting; at other times, a discussion or brief inter-
action between student and teacher; and in still other
instances, the creation and explanation of a product.

Students’ Strategies

In the following activity, adapted from the Investiga-

tions unit “Putting Together and Taking Apart:

Addition and Subtraction,” teachers observe students
solving a problem about calculating the distance

between two numbers on the 100 chart. This assessment
activity follows up on related student games and activ-
ities about using the 100 chart and finding the difference
between two numbers.

Students may use a variety of strategies and tools to
solve the problem. Some may calculate the distance
between the two numbers using jumps of 10's and 1’s on
the 100 chart. Others may count out the distance by 1’s

using their fingers or other counters. Some students may

count up from the lower number, and some may count
down from the higher number.

The assessment activity requires that students write
down what they did using both words and numbers, so
that someone reading their papers can understand how
they solved the problem. Having to explain how they
worked through a problem helps students be more focused
and clear in their mathematical thinking. It also helps
them realize that doing mathematics is a process that
may involve tentative starts, revising one’s approach,
taking different paths, and working through ideas.
Observing students’ explanations, and not just their
answers, helps teachers form an overall picture of each
student’s mathematical progress, as well as the progress

of each class as a whole.
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What Happens Observing Students [nterpreting Strategies

In this activity you, the teacher, observe second-grade students
as they solve a problem about calculating the distance between
two numbers on the 100 chart. The activity provides an oppor-

As you watch students work, make notes about the following As students finish working, collect their papers so that
questions: you can look at them more closely. Look at how stu-
dents approach the problems to get a sense of the

tunity for you to assess students’ Qroblem-solving abilities. Observ- *  How do students approach the problem? Do they seem to strategies they are using, particularly which students

ing students as they work can give you a sense of how they understand the problem and readily begin to solve it, or are count by 1's from one number to the other and which

approach the problem. Their written work provides information they more hesitant and unsure in their approach? . ) , .
This 3&";%’?’}5 1(339&5% from “Putting about the strategies they are using and how clearly they are students are using groups of 10's and 1's to determine

Which students can solve the problem fluently using the difference.

' N : ) . _ numerical reasoning, without consulting a 100 chart? What do you notice about the.work of the C'lass asa
mm in Numl her, Data, Explain to students that you have been learning about their whole? Are most students using similar strategies for

able to record their thinking.

3 . f{ Russell {T{l Tierney, thinking by watching them solve problems and play games, *  *  Which students count by 1’s to find the distance between solving the problem? For example, do most students

i Economonoulc 3S), . . . .

i i and by reading their explanations about strategies they use to . the two points on the 100 chart? Which students are usin, count on from 38 by 1's? Is there a group of students
s P g y group

Seymour Publications. Reprinte solve problems. . 10 and multiples of 10 in their solutions? who are using 10’s and 1’s? By sorting the strategies

into groups, you can get a sense of how your class as a
Do students use other materials to whole is approaching this type of

solve the problem? If so, which ‘problem. If you find that students
materials and how are they used? g

th nerrmisst . . .
with permission. We have been talking about your strategies for solving "

& CulsenaiveiDale addition and subtraction problems. Today you will solve a
iofs problem that involves figuring out how far away one number

To grder, con
Seymour Pu

‘:{i [é iii ;};{JW ! Bericons: is from another. After you have solved the problem, you will are using pre(':lom];nalntly one strate-

(800 00, infe@cuisenaire,com, . .y . g
e CLisen 3:'“ dip.cor . need to explain your thinking. It is important to use words and *  Are students counting up from 38 to &Y: say, Count;ng yl gfk you mayd'f
’ Matma]g numbers so that someone reading your paper can under- © 65? If so, how? By 1's? By 1’s and ;vant to spend time 100 1r;g ata ; o
stand how you figured out the distance between two numbers. 10’s? Are they counting back from ‘erent strategy as a way of expand-

¢ Student worksheet >y & , .
65 to 387 ing students’ experience
(1 per student) Distribute a copy of the student sheet, How Far?, to each 0 oo
student. Briefly go over the problem, explaining to students *

Are students using multiple strate-
gies to check their work?

¢ Buttons, paperclips,
interlocking cubes;
or other counters

that their task is to figure out how far it is from 38 to 65.
Explain to students that you would like to get an idea about
how each of them is thinking about these problems and that How clearly are students able to

° 100 chart for this activity each person should work alone. record their solutions? Do their
explanations convey their thinking?

The 100 chart is used extensively throughout
the Investigations curriculum as a concrete
model of the number system and how it is
organized. Students can see all the numbers
between 1 and 100 and their relationship to
one another.

Counters and 100 charts should be available. Remind students
to include these tools in their explanation if they use them.

* Prioy 10 the assessment activity
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