Pre-service teachers’ views on the role of mathematics
in the teaching and learning of physics

Introduction Findings: The dominant narratives Conclusions and Implications
Mathematics is commonly seen as playing a For our pre-service teachers, there seemed to be two
fundamental role in the understanding of . ¢ e . . - interrelated processes as they navigated the
undergraduate physics. Being good at mathematics Views on the role of mathematics in the study of physics at university transition from success in undergraduate physics to
is a strong indicator of success in physics. But there success in teaching school physics.
is a problem, as Redish and Kuo explain [1]. "l];he necess;t); f’f mactlhemazllcs to bThere ca;ll be }? d}scomcllec}t1 Success 11n 111<1atfhemat1cs caln mask A disciplinary orientation, acknowledging that
ESUCCEsBIIBUIUNEICESTE uate etween the p LR the alacko .con.ceptua . mathematics is the language of physics, whilst
7 | | physics mathematics understanding in physics recognising that fluency in the mathematical
o The physics community : : .
. . representations is a necessary but not sufficient
( continiies fo have imixed siccess condition for success in undergraduate physics
VU in teaching .stude.nts to use math | » o Sometimes | felt like | couldn’t connect 5 PHYSIES:
effectively in physics For the first two years it’s esse.nt/al/y just the what we learned in maths lectures to | | A pedagogical orientation, in which they stepped
maths stuff. So, they drill yqu, d.I’I// you Qefore you what we’d learned in other physics Everybody on the course gets 'good’ at maths, outside their own competence in the mathematical
get to the actual physics side of things. modules .. | couldn’t connect the two. not everyone gets good at the physics.

aspects of physics, developing an understanding of

For the pre-service physics teacher, this complex the challenges that students may face and crafting a
and confusing area is further complicated by the response to that. Rather than removing all
shift from university to school level physics. mathematics from their teaching, they identified

what disciplinary mathematical resources were

Views on the role of mathematics in the study of physics at school eritical to learning physics (e.g. algebra and graph

drawing) and committed time to support students to

Theoretical Perspectlve A focus on conceptual Many students had The teachers had to A tension between exam become fluent in them. This seems to support the
. . understanding be should limited levels of provide extra support for success and conceptual view of Airey and Linder [2].

Mathematics in undergraduate physics uses b hasised th tical th th tical derstandi
multiple representations (e.g. graphs, equations). € emphasise mathematica € mathematica understanding ey 1ot _
Each has a disciplinary affordance - the agreed competence demands | 18];%5;)826 ; gizgplii()ﬁarrla =
meaning making functions it provides for the i ctod i them explainin I don’t think that they are blocked meaEing mpaking with Ia)parti}; lar
discipline; and a pedagogical affordance - its : g ’ . . ] f from the.e conceptual stujf semiotic resource without first
aptness for teaching in a particular educational fo me now things happen an Wiy rearranging equations, Graphs, | did a lot of stujf without being able to do the hievi d f fl

p ot Offon th gihap R And explaining the concepts behind it, even if it's quite simple, with graphs... because they maths. | think that they might be achieving some degree oI riuency
context. en €re 1S an 1nverse relations lp rather than gettlng the rlght numbers. they’// Often fa/l down. canhot seem to do graphS. blocked Offfrom the [exam] marks.
between these two [2]. The pre-service teacher choices were further

complicated by external factors, such as
exam preparation, which dictated to some extent the
content that they could teach.

Disciplinary Pedagogical
affordance affordance

Changes in views during the training year

University
level physics We suggest that the terms disciplinary and
A very large proportion of the cohort noted that during the year they had revised their view of the role that mathematics pedagogical affordance can provide a means of
plays in the learning of physics at school level, often after encountering the challenges noted above. framing expert-novice dialogue with pre-service
teachers, allowing them to explore the challenges
School level | they face regarding the mathematical requirements
physics What made you change your mind of learning physics.

about the role of mathematics in the

learning of physics at school? Being in a room with teenagers for a year. And

finding that they didn’t see it the way | saw it. Hewitt [3] notes below an easy assumption to make.

We hope that this work can help pre-service teachers
become more reflective and be able to feel confident

to make their own pedagogical decisions.

Pre-service teachers have to negotiate between the
tools and resources used to do physics and those
best suited to help others learn physics.

Physics is easy to teach
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