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Introduction

Geometry is a subject in which high school
students are expected to develop their skills on
proving geometric theorems such as claims about
the congruency and similarity of triangles
(Common Core State Standards Initiative, 2010).
Diagrams have usually played a significant role to
either explore a mathematical argument or use as
an analytical tool to solve the geometric problems
(Shin et al., 2001).

Understanding the meaning making with geometric
diagrams has become prevalent in mathematics
education research recently (e.g. Dimmel &Herbst,
2015; Herbst et al., 2016).

Diagrams help reason and do proofs in geometry
(Fischbein, 1993), but they are also open to
different interpretations (Chazan, 1993).

Many research efforts have focused on how
diagrams convey the meaning but understanding
what meanings students draw from the diagrams
needs further research.

1. What semiotic resources (in diagrams) do high
school students use to prove geometric claims?
How do the semiotic resources relate to the quality
of reasoning students provide?

2. How do high school students interpret and use
geometric diagrams to prove diagram-given
geometric claims, and what is the semiotic
structure of their proving process?

3. How do high school students produce and use (if
at all) diagrams to prove diagram-free geometric
claims, and what is the semiotic structure of their
proving process (whether or not they produced a

diagram)?
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Materials & Methods

Task-based interviews were used to answer the
research questions.

9 (5 male, 4 female) high school students whose
grade level vary 10-12 participated the study.
Valid and invalid arguments were welcomed.

4 (2 male, 2 female) of the participants invited
for the second interview based on their
responses to the first interview.

Video-records, verbatim transcripts, written
work of students.

Tasks aligned with CCSSI and had varying
features.

Data Analysis and Results

* The data analysis includes 3 phases.
* Phase 1: Coding the symbolic, visual, and gestural
semiotic resources in the proof activity.
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* Sample student work on a truth-unknown task.

* Sample student work on a non-diagrammatic register
task.
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