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Abstract

The question of how best o prepare future mathematics teachers has no clear answer. This
research project investigated the impact of integrating learning progressions of children’s

mathematical thinking into a mathematics content course for pre-service elementary teachers.

This poster reports on the finding that pre-service elementary teachers demonstrated a
substantial shift towards constructivist beliefs about mathematics teaching and learning, as
well as the development of more conceptual and accurate analyses of children’s mathematical
thinking.

There is a significant body of research investigating the knowledge and belicfs that can help
facilitate effective mathematics instruction. Carpenter, Fennema, Peterson, Chiang, and Loef
(1989) found research-based knowledge about student thinking to have a significant impact on
in-service teachers’ beliefs about mathematics teaching and learning as well as student
achievement. While much is conceptualized about the form and type of mathematical
knowledge and beliefs necessary for effective teaching (Ball, Thames, & Phelps, 2008), it is
important to investigate methods designed to impact pre-service teacher growth and
development.

For this research project, pre-service elementaty teachers’ (PSTs) mathematical knowledge
and beliefs about teaching were explored in the context of an undergraduate mathematics
content course intended for future teachers.
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The CBA project, in particular, designed learning progressions materials (Battista, 2012) to
help teachers:
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Effectively assess how their students currently understand mathematics
Deeply understand the different strategies that students use to solve mathematics
problems
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> Understand the typical proge:

fon children’s thinking follows
» Design instruction based on their students’ current understanding of mathematics.

CBA materials have been found to be an effective means by which to promote teachers’
development of mathematical knowledge for teaching (Harrison, 2012).

Methodology

Participants included 117 PSTs, all enrolled in their first, of three, mathematics for teachers
course at a mid-sized Midwestern University.
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Mathematics Belief Scale (MBS, Capraro, 2001)

All participants completed the 18-item Likert-scale Mathematics Beliefs Scale (MBS, Capraro,
at the beginning and end of the 15-week course. Additionally, participants

provided qualitative responses to prompts asking them to describe and as
for written student work on each of the four operations. These responses were collected at
the beginning and end of the 15-weck semester as well. After initial data analysis and
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can discover relationships for themselves.

Children should not solve simple word problems until they have mastered (1) (2) (3) (4) (5) (6)
some number facts.
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Mathematics Belief Scale

MBS Factors Pretest Posttest
Belicfs about student learning (belic chers about how children 3.12 404
learn)

Beliefs about stages of learning (the role of the teacher in sequencing of 3.57 433

teaching both computational and application skills)
Beliefs about teacher practices (relationships between teaching 417 473

computational skills and problem solving skills)

*The average PST moved from a neutral, to a “constructivist” range in all three factors.

The results on the MBS indicate a shift in thinking for many of the PSTs, moving towards a
“constructivist” belief about the teaching and le:

ning of mathematics. While the beliefs
instrument measured ‘espoused” beliefs outside of the context of actual teaching scenarios,
the changes in PST responses on the pre and post survey of children’s thinking indicated that
many of the PSTs developed the ability to more deeply analyze mathematics. The PSTs
demonstrated clear improvement in evaluating student work not simply for correctness, but
for conceptual clements such as place value understanding. What was especially encouraging is
that while many of the PSTs readily admitted on the pre-test that they did not understand
several of the children’s strategies, virtually none felt the need to on the post-test. Whether or

not this can be directly attributed to exposure to children’s strategies in the context of the
CBA learning progression materials is unknowable, but it is encouraging nonetheless to know
that PSTs can develop more constructivist beliefs and demonstrate improvement in their
ability to analyze mathematical work within the context of a mathematics for teachers content
This finding supports Philipp et al’s (2007) hypothesis that building off of PSTS’

ent caring about children, by making CBA learning progressions a component of the
mathematics for teachers content course, can lead to profound gains in constructivist beliefs

cou
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about teaching as well as understanding of children’s mathematical thinking.
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