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The influence of verbal language in a mathematical context : a study of negation 

Bardelle C. 

This paper deals with the “negation” of verbal statements and addresses this topic by 
means of a functional linguistic approach. The negation is investigated as an effect 
between a sentence and the subjects’ coding of abstract diagrams. The study, carried out 
with about three hundred Italian science undergraduates, shows that implicatures 
occurring in everyday communication heavily affect the interpretation of a variety of 
sentences. 
 
 
 

Formal and informal language in mathematics classroom interaction: a dialogic 
perspective 

 
Barwell, R. 

 
A perennial concern with the issue of informal and formal language in mathematics 
classrooms has led to an assumption that students must move from informal to formal 
mathematical expression as they learn mathematics. In this report, I draw on a 
Bakhtinian, dialogic perspective to examine formal and informal language in an 
elementary school mathematics classroom in Québec, Canada. The students, who are 
second language learners, are learning about polygons. I argue that informal and formal 
language are both necessary, and are always in tension. 
 
 
 
 



Crossing the borders between mathematical domains: a contribution to frame the 
choice of suitable tasks in teacher education 

Boero, P., Guala, E., Morselli, F. 

In mathematics teaching, closed boundaries between mathematics domains may convey 
to students a “fossilized” image of mathematics, and, in turn, cause difficulties in 
problem solving. Teachers should promote a “crossing” perspective in their teaching. In 
order to make teachers able to cross the borders, teacher education must encompass 
suitable tasks to be experienced and discussed. This paper reports a study aimed at 
framing the choice of such tasks, and the analysis of related problem solving behaviors. A 
contribution to framing comes from an adaptation of Habermas' construct of rational 
behavior. An experimental situation is planned and analyzed according to the resulting 
framework. Some educational implications are derived. 
 
 
 
Inconsistencies in students’ understanding of proof and refutation of mathematical 

statements 

Buchbinder, O. & Zaslavsky, O.  

The study reported herein is part of a larger study1that examined high-school students' 
understanding of the roles of examples in proving. Data is based on a series of students' 
interactions with specially designed mathematical tasks that elicit their thinking. The 
findings provide a complex account of students' conceptions and reveal inconsistences in 
their understanding. In particular, all students in our study exhibited indicators of 
understanding that for a universal statement to be true it has to hold for all cases. At the 
same time, some of these students remained convinced that a statement can be 'proven' 
through examination of several confirming examples. 

 

 

Rethinking and researching task design in pattern generalization 

Chua, B. L. & Hoyles, C. 

This paper describes the design principles behind a test instrument, called the JuStraGen 
test,  that had been specially developed to assess students’ ability to generalize figural 
pattern generalizing tasks, as well as to measure the effects of two task features on their 
rule construction. A discussion of some student responses then follows to shed light on 
how students dealt with some tasks in the test. 

 

 



Choosing and using examples: how example activity can support proof insight 

Ellis, A. B., Lockwood, E., Dogan, M. F., Williams, C. C., & Knuth, E.  

This paper presents the results of two studies aimed at identifying the ways in which 
successful provers (students and mathematicians) engage with examples when exploring 
and proving conjectures. We offer a framework detailing the participants’ actions guiding 
a) their example choice and b) their example use as they attempt to prove conjectures. 
The framework describes three categories for example choice (choose examples that test 
boundaries, emphasize mathematical properties, and build a progression of example 
types) and three categories of uses (identify commonality, see generality, and anticipate 
change).  

 

 

The flow of a proof – the example of the Euclidean algorithm 

Gabel, M., & Dreyfus, T. (2013). 

The notion “flow of a proof” encapsulates various aspects of proof presentation in a 
classroom. This paper presents a global flow analysis of the proof of the Euclidean 
algorithm, as presented to a class of prospective teachers. The findings are based on 
lesson observation, questionnaires and interviews with lecturer and students. The analysis 
reveals the existence of a gap between the main ideas of the proof as perceived by the 
lecturer and by the students. This is also reflected in the way the students self-estimated 
their level of understanding. We explain these findings by relating to the global features 
of the flow and discuss potential alternative flows.  

 

 

Probing student explanation 

Hahkioniemi, M. 

Previous studies have produced several typologies of teacher questions. Often probing 
questions that require students to explain are included into the types of questions. 
However, studies that have created subtypes for probing questions are rare. The aim of 
this study is to elaborate on different ways of asking students to explain in mathematics. 
Altogether, 29 pre-service teachers’ lessons were videotaped. The videotapes were coded 
for teachers’ probing questions. After this, I used the grounded theory approach to create 
categories for types of probing questions: probing solution method, probing reasoning, 
probing argument, probing reason for something, probing meaning, probing extension, 
and unfocused probing questions. The types of probing questions are discussed in the 
paper. 



 

Defining the need for justification in processes of constructing justifications 

Harel, R., & Kidron, I. 

In the present research, we focus on processes of constructing justifications. According to 
Abstraction in Context, no constructing process will be initiated without a need (of the 
learner) for a new construct. In the current research we take a first step toward 
investigating students’ need for justification by giving a definition for one aspect of this 
need and show the efficiency of that definition by analyzing a case study of the role of 
this need when students construct a justification. 

 

 

Constructing the fundamental theorem of calculus 

Kouropatov, A., & Dreyfus, T. 

This research report is the fourth one in a series about learning integral calculus in high 
school. In designing a curriculum that supports an improved cognitive base for a flexible 
proceptual understanding of integration, we have chosen to use accumulation as core 
idea. We defined three conceptual milestones: Approximation, Accumulation Function 
and the Fundamental Theorem of Calculus (FTC). In this paper, we focus on the 
following questions: What is the structure of the FTC in terms of elements of knowledge? 
What operational definitions for these elements allow the researcher to follow students’ 
construction of the FTC? How does the process of knowledge construction occur during 
an instructional intervention? 

 

 

Mediating the meaning of algebraic equivalence: exploiting the graph potential 

Maffei, L., & Mariotti, M. A. 

Within the Theory of Semiotic Mediation, this research study investigates how the Graph 
representation provided by the Aplusix CAS can become a tool of semiotic mediation to 
make the meaning of algebraic equivalence emerge. The analysis of the potentialities of 
the Graph and the design of specific tasks aiming at exploiting them, are presented. More 
precisely, it is investigated how this representation may contribute to develop the 
meaning of equivalence as a structural relation which condensates the procedural 
processes underlying the transformation of algebraic expressions. A teaching experiment 
is described and some results are discussed. 



 

The need for proof in geometry: a theoretical investigation through Husserl’s 
phenomenology 

Moutsios-Rentzos, A., & Spyrou, P. 

The students’ internal need for proof is at the crux of their learning advanced 
mathematics. In this essay we adopt a Husserlian perspective in order to read the 
sociocultural factors that lead to the genesis of geometrical proof in ancient Greece, with 
the purpose to investigate the contribution of Husserlian phenomenology in pedagogies 
aiming to foster the students’ appreciation for proof. We argue that the transcendental 
character of Husserl’s phenomenology may contribute in a coherent framework for 
addressing the whole spectrum of the students’ identified internal needs for proof 
(notably, structure), thus contributing in more effective pedagogies. 

 

Informal inferential reasoning using a modeling approach within a computer-based 
simulation 

Prodromou, T.  

The article investigates how 14- to 15- year-olds build informal conceptions of inferential 
statistics as they engage in a modeling process and build their own computer simulations 
with dynamic statistical software. This study proposes four primary phases of informal 
inferential reasoning for the students in the statistical modeling and simulation process. 
Findings show shifts in the conceptual structures across the four phases and point to the 
potential of all of these phases for fostering the development of students’ robust 
knowledge of the logic of inference when using computer based simulations to model and 
investigate statistical questions. 

 

Pattern generalization processing of younger and older students: similarities and 
differences 

Rivera, F. D. 

We compared the pattern generalization processing of US elementary and middle school 
students on similar tasks before and after a long-term exposure to a multiplicative-driven 
mathematics curriculum. Results show that both groups learned to express structural 
function-based generalizations as a result of their firm understanding of multiplicative 
relationships. However, the elementary group consistently processed inductively in 
nonsymbolic algebraic terms, while the middle school group processed the same tasks 
deductively in symbolic algebraic terms. 

 



A Model to interpret elementary – school students’ mathematical arguments 

Rumsey, C. W. 

The goal of this study was to develop and use a modified coding system and model of 
argumentation to investigate and characterize fourth-grade students’ mathematical 
arguments during an eight-lesson, whole-class teaching experiment regarding the 
arithmetic number properties. Sixty-seven instances of student arguments were identified 
using a model adapted from Toulmin’s (1958) model of argumentation and Stylianides’ 
(2007) elements of argumentation. In this paper, I document the development of the 
modified coding scheme and model, present the relevant elements of the model of 
argumentation, and briefly interpret the characteristics of students’ early arguments, 
which will be further discussed in the presentation. 

 

Instrumented activity and semiotic mediation: two frames to describe the conjecture 
construction process as curricular organizer 

Samper, C., Camargo, L., Molina, O., & Perry, P. 

We document part of the process through which conjectures produced by students, with 
the aid of the dynamic geometry software Cabri, when they solve proposed geometric 
problems, become a curriculum organizer in the classroom. We first focus on  
characterizing students’ instrumented activity recurring to utilization schema (Rabardel, 
1995; in Bartolini Bussi and Mariotti, 2008), and then describe the teacher’s content 
management through which the ideas produced by the students become key elements of 
knowledge construction. 

 

Racing Ariel’s growth in algebraic reasoning : a case study 

Sigley, R.; Maher, C. A.; Wilkinson, L. 

We report the results from a case study of Ariel, a middle-school participant in a 3-yr 
longitudinal study of the development of understanding of mathematical ideas. We focus 
on Ariel’s use of arithmetic knowledge in finding a rule for his solution to a problem task 
that takes the form of a composite function. Over a year later, after being introduced to 
the technical algebra language and formal notation, Ariel revisits the problem and offers a 
general, closed-form solution. When re-solving the problem his language is more precise 
as he connects meaning to the symbols. Viewing a video of his earlier solution, Ariel 
acknowledges the correctness of his earlier work and indicates that the earlier solution 
was not generalizable. 

 

 



Argumentation in undergraduate math courses: a study on definition construction 

Ubuz, B., Dincer, S., & Bülbül, A. 

The purpose of this study is to analyze the complex argumentative structure in 
undergraduate mathematics classroom conversations during definition construction by 
taking into consideration students’ and teacher’ utterances in the classroom using field-
independent Toulmin’s theory of argumentation. The analyses contributed to an emerging 
body of research on classroom conversations. 

 

The use of examples to provide representation in proving 

Watson A., Sandefur, J., Mason, J., & Stylianides, G. 

To contribute to debate about the need and nature of example generation in the proving 
process, we analyzed videos of students working on different proving problems. Our 
analysis was based on integrating three frameworks: achieving conceptual insight and a 
technical handle while proving; manipulating, getting-a-sense, and articulating in 
mathematical work; and the use of syntactic and semantic modes of proving. A key 
aspect of successful use of examples in proving is to alight on a  representation, or a 
coordination of representations, that provides both conceptual insight and a technical 
handle. We illustrate this finding in one problem. 

 

Preservice primary teachers’ noticing of students’ generalization process 

 
Zapatera A., & Callejo, M. L. 

The objective of this research is to characterize levels of development of teaching 
competence in noticing students’ mathematical thinking in the specific area of the 
generalization process. The findings provide descriptors of development levels of this 
teaching competence characterized by the way prospective primary teachers identified the 
relevant items in generalization processes from the answers given by primary students to 
generalization problems. The findings provide information for designing interventions in 
teacher training aimed at developing teaching competence in noticing students’ 
mathematical thinking. 

 


