Connecting Modern Algebra with Secondary Math Content

Violeta Vasilevska
Utah Valley University

Keywords: modern algebra, in-service teachers, connections with secondary curricula.

The 2010 report of the Conference Board of the Mathematical Sciences states that among
four-year institutions with secondary pre-service teaching certification programs, 89% of the
math departments require students to take abstract/modern algebra (Blair, Kirkman, & Maxwell,
2013). In addition, this requirement is advocated by many mathematical societies. However,
there is a continued interest in and need for research on how knowledge of mathematical content
is employed in teaching practice, as well as how secondary teachers view the relevance of their
post-secondary courses in teaching (Zazkis & Leikin, 2010). In May 2019, the presenter attended
Connecting Advanced and Secondary Mathematics conference, that brought together researchers,
mathematicians, and teacher educators to explore these connections and develop plans for further
research and/or professional development on these topics (Murray et al., 2017).

In fall 2019, the presenter taught a modern algebra class (covering topics of ring and field
theory) for the Graduate Certificate in Mathematics for secondary level math in-service teachers.
They implemented ideas from the conference by making intentional connections between the
material taught and the secondary math curriculum. The presenter was interested in researching
how these intentional teaching interjections changed the in-service teacher’s opinion about the
relevance of the advanced material covered with respect to the secondary math content the in-
service teacher taught as well as the connections they see between the two curricula.

The students in the class (10 in-service teachers) were given pre- and post-surveys, that
contained quantitative opinion questions about the relevance and connections between the
advanced and secondary content in the curricula. The feedback obtained confirmed the advanced
algebra material could be meaningful to teachers by connecting the material with the secondary
mathematics and could also support teachers to re-conceptualize, re-structure, and re-understand
their knowledge of secondary mathematics (Wasserman, 2016). The pre- and post-survey results
showed the students’ opinions changed significantly about the relevance and connections of the
advanced algebra to secondary math content and about recognizing connections in their own
classes.

In addition, students were asked to provide reflective feedback on the exam and the class
projects about advanced topics they learned in the class that were the most useful/meaningful for
them as well as sharing their opinions and suggestions on these topics. Almost all the advanced
topics chosen by students as their favorites/most meaningful/useful, were the ones that were the
most applicable in their high school classroom settings. In their comments, students expressed
confidence that the advanced class material and connections made in class helped them
understand the majority of topics that were covered in the course. As a result, they were now
familiar to them on a deeper level. The in-service teachers expressed confidence in better
understanding and being able to explain many seemingly true statements (taken for granted) they
had been using in their own classes and making their students see relevance in mathematics.

Moreover, the presenter will discuss the questions of the pre- and post-survey results, which
show a small increase in change of the students’ opinions and brainstorm further (follow up)
research questions.
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