
Developing Student Self-Awareness and
Responsibility

The most powerful learners are those who are reflective, who engage
in metacognition—thinking about what they know—and who take
control of their own learning (White & Frederiksen, 1998). A major
failing of traditional mathematics classes is that students rarely have
much idea of what they are learning or where they are in the broader
learning landscape. They focus on methods to remember but often do
not even know what area of mathematics they are working on. I have
visited math classes many times and stopped at students' desks to ask
them what they are working on. Often students simply tell me the
question they are working on. Many of my interactions have gone
something like this:

JB:

What are you working on?

Student:

Exercise 2.

JB:

So what are you actually doing? What math are you working on?

Student:

Oh, I'm sorry—question 4.

Students are often not thinking about the area of mathematics they are
learning, they do not have an idea of the mathematical goals for their
learning, and they expect to be passively led through work, with
teachers telling them whether they are “getting it” or not. Alice White,
an assessment expert, likens this situation to workers on a ship who
are given jobs to do each day but don't have any idea where the ship is
travelling to.

One research study, conducted by Barbara White and John
Frederiksen (White & Frederiksen, 1998), powerfully illustrated the
importance of reflection. The researchers studied twelve classes of
seventh-grade students learning physics. They divided the students
into experimental and control groups. All groups were taught a unit on
force and motion. The control groups then spent some of each lesson
discussing the work, whereas the experimental group spent some of
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each lesson engaging in self- and peer assessment, considering criteria
for the science they were learning. The results of the study were
dramatic. The experimental groups outperformed the control groups
on three different assessments. The previously low-achieving students
made the greatest gains. After they spent time considering the science
criteria and assessing themselves against them, they began to achieve
at the same levels as the highest achievers. The middle school students
even scored at higher levels than AP physics students on tests of high
school physics. The researchers concluded that a large part of the
students' previous low achievement came not from their purported
lack of ability but from the fact that previously they had not known
what they should really be focusing upon.

This is sadly true for many students. It is so important to
communicate to students what they should be learning. This both
helps the students know what success is and starts a self-reflection
process that is an invaluable tool for learning.

There are many strategies for encouraging students to become more
aware of the mathematics they are learning and their place in the
learning process. Beginning here, I will share nine of my favorites.

1. Self-Assessment

The two main strategies for helping students become aware of the
math they are learning and their broader learning pathways are self-
and peer assessment. In self-assessment, students are given clear
statements of the math they are learning, which they use to think
about what they have learned and what they still need to work on. The
statements should communicate mathematics content such as “I
understand the difference between mean and median and when each
should be used” as well as mathematical practices such as “I have
learned to persist with problems and keep going even when they are
difficult.” If students start each unit of work with clear statements
about the mathematics they are going to learn, they start to focus on
the bigger landscape of their learning journeys—they learn what is
important, as well as what they need to work on to improve. Studies
have found that when students are asked to rate their understanding
of their work through self-assessment, they are incredibly accurate at
assessing their own understanding, and they do not over- or
underestimate it (Black et al., 2002).

Self-assessment can be developed at different degrees of granularity.
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Teachers could give students the mathematics in a lesson or show
them the mathematics from a longer period of time, such as a unit or
even a whole term or semester. Examples of self-assessment criteria
for shorter and longer time periods are provided here. In addition to
receiving the criteria, students need to be given time to reflect upon
their learning, which they can do during a lesson, at the end of a
lesson, or even at home.

The self-assessment example in Exhibit 8.1 comes from a wonderful
third-grade teacher I have worked with, Lori Mallet. Lori attended a
summer professional development workshop I taught where we
considered all the ways of encouraging a growth mindset. In her self-
assessment example she offers three options for the students to
choose from.
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Exhibit 8.1

Rather than giving words for students to reflect upon, some teachers,
particularly of younger children, use smiley faces such as those in
Figure 8.4.
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Figure 8.4 Self-reflection faces

Both options prompt students to consider what they have learned and
what they need to learn.

My second example of self-assessment comes from Lisa Henry, an
expert high school teacher from Brookland, Ohio. Lisa has been
teaching high school mathematics for 23 years. Four years ago Lisa
became dissatisfied with grading. She knew that her grades did not
represent what the students knew. Lisa moved to assessing students
against criteria that she shared with the students. Lisa kindly shares
with others the self-assessment statements she wrote for the whole of
her algebra 1 course (see Exhibit 8.2). Now that students are assessing
themselves against criteria and Lisa is assessing students by deciding
what they know and don't know, instead of an overall grade, she says
she knows a lot more about students' knowledge and understanding.

From redistribution.
Mathematical Mindsets", Jo Boaler and Carol Dweck, 2016. Permission granted from John Wiley and Sons for use in conjunction with CPM Professional 
Learning events. For participant use only, not for redistribution.



From redistribution.
Mathematical Mindsets", Jo Boaler and Carol Dweck, 2016. Permission granted from John Wiley and Sons for use in conjunction with CPM Professional 
Learning events. For participant use only, not for redistribution.



From redistribution.
Mathematical Mindsets", Jo Boaler and Carol Dweck, 2016. Permission granted from John Wiley and Sons for use in conjunction with CPM Professional 
Learning events. For participant use only, not for redistribution.



From redistribution.
Mathematical Mindsets", Jo Boaler and Carol Dweck, 2016. Permission granted from John Wiley and Sons for use in conjunction with CPM Professional 
Learning events. For participant use only, not for redistribution.



From redistribution.
Mathematical Mindsets", Jo Boaler and Carol Dweck, 2016. Permission granted from John Wiley and Sons for use in conjunction with CPM Professional 
Learning events. For participant use only, not for redistribution.



Exhibit 8.2

2. Peer Assessment

Peer assessment is a similar strategy to self-assessment, as it also
involves giving students clear criteria for assessment, but they use it to
assess each other's work rather than their own. When students assess
each other's work they gain additional opportunities to become aware
of the mathematics they are learning and need to learn. Peer
assessment has been shown to be highly effective, in part because
students are often much more open to hearing criticism or a
suggestion for change from another student, and peers usually
communicate in ways that are easily understood by each other.

One of my favorite methods of peer assessment is the identification of
“two stars and a wish” (see Exhibit 8.3). Students are asked to look at
their peers' work and, with or without criteria, to select two things
done well and one area to improve on.
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Exhibit 8.3

When students are given information that communicates clearly what
they are learning, and they are asked, at frequent intervals, to reflect
on their learning, they develop responsibility for their own learning.
Some people refer to this as inviting students into the guild—giving
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students the powerful knowledge—knowledge that usually only 
teachers hold—which allows them to take charge of their learning and 
be successful.
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