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Multiple representations of mathematical ideas can provide students with a better
understanding of mathematical concepts (Janvier, 1987). Well-chosen representa-
tions are powerful at conveying mathematical concepts. They can be effective at the
novice level or for students who perceive themselves as weak in math. They may
also provide access to mathematical concepts for those students who lack opera-
tional expertise.

Despite interest in multiple representations as a trademark of mathematical
success, Calculus instruction is mostly symbolic in nature and lacks consideration
of gender specific issues. The gender make-up of the students who opt out of STEM
majors after taking Calculus is disproportionately female (Bressoud, 2011;
Rassmussen, 2012). Many studies in mathematics education report student diffi-
culties with multiple representations in Calculus but do not explore connections
with the enacted curriculum.

Workshop Activities: In this workshop participants shared ideas about mathe-
matical representations in the curriculum as they explored their connections with
student understanding and gender. Questions addressed by participants include:

1. How do representations appear in the enacted curriculum and in assessments in
Calculus?

2. What is the link between student experience with multiple representations and
student understanding?

3. If experience with multiple representations is necessary for a deeper under-
standing, how should they be incorporated in the curriculum?

4. How do female students relate their learning to multiple representations?
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To tighten the discussion, participants were asked to examine Calculus exams
from various colleges for the presence and quality of representations. Then, snap-
shots of Calculus curricula, including the use of multiple representations, the
classroom culture and discourse, and the pedagogical approaches were then pre-
sented to the participants, in conjunction with videos of students in these curricula
as they were solving Calculus problems.

Trends: Participants then fleshed out common themes, patterns, and emergent
ideas based on the videotapes and student artifacts. The trends noted were:

• The majority of the assessments were symbolic and procedural. Most exams
contained one other representation. No exam contained all representations.

• Student use of multiple representations is aligned with their experience in the
classroom, but this is especially true for female students

• Students in the active curricula we examined, made use of more representations
in solving problems, were more able to take risks when thinking about strategies
and to back track when they reached areas of conflict.

• Students in the lecture class were limited in the number of strategies they
attempted and ignored areas of conflict

• Curricula that use contextual representations help students become more self
sufficient and generate multiple methods in solving Calculus problems.

These trends were in agreement with quantitative results obtained by the orga-
nizer. The workshop concluded that mathematical rich tasks in active curricula may
serve as a catalyst for student understanding of Calculus and discussed possible
teaching and research directions.
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