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•demographics for participants in the study are aligned with the overall US college student population.
•A subset of these students (40) were also chosen to participate in a structured interview. Effort was made to choose a representative sample of the overall participant population.
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  RESEARCH QUESTION

How are univocal and dialogic forms of classroom
utterances connected to transactive reasoning in
undergraduate studentsʼ thinking about mathematical
proof?

METHODOLOGY

Conducted a teaching experiment in two one-year, discrete
structures undergraduate courses (n=70) emphasizing mathematical
proof. Participants were math or computer science majors.

Class sessions were videotaped and small groups were audiotaped.

Written data were collected from students throughout the year in
the form of (1) pre-, mid-, and post-tests on studentsʼ proof
constructions, (2) written class work and exams, (3) online journal
assignments on proofs, and (4) individual interviews.

Data and Participants

Analysis

Currently, analysis has focused on transcripts of teacher and student
utterances from whole-class conversations. Whole class video were
transcribed and a subset of transcripts focusing on proof were
selected for analysis. A coding framework was developed to identify
forms of transactive and nontransactive reasoning in teacher and
student utterances in whole-class discourse. The selected transcripts
were coded using the transactive framework, then re-coded according
to the univocal or dialogic function of discourse. Coded utterances
were analyzed for connections between the two coding schemes.

PRELIMINARY RESULTS

REFERENCES

Language serves as a “manifestation of the transition
between social speech on the inter-psychological plane
(between individuals) and inner speech on the intra-
psychological plane (within the individual)”.
Wertsch, 1988, p. 86

The "distinctive characteristic of human learning is that
it is a process of making meaning - a semiotic process;
and the prototypical form of human semiotic is
language”

Halliday, 1993, p. 93

THEORETICAL PERSPECTIVE

Language As A Psychological Tool Of Learning

Transactive Reasoning as a lens on discourse

Berkowitz et al (1980) define transactive reasoning as
criticisms, explanations, justifications, clarifications,
and elaborations of one's own or another's ideas.
(See also Kruger, 1993).

Univocal and dialogic functions of discourse

Univocal discourse is viewed as information to be
received, encoded, and stored. Its goal is clear
communication between the speaker and respondent.
Leads to passive learning.

Dialogic discourse refers to text that serves as a
“thinking device” because its purpose is to initiate
understanding of an idea or the construction of new
ideas. Leads to active learning.

Wertsch & Toma, 1995; see also Lotman, 1988

HOW DO WE CONNECT STUDENTS’ TRANSACTIVE REASONING
IN CLASSROOM DISCOURSE TO ACTIVE LEARNING? WHAT CAN
WE LEARN FROM AN INDIRECT APPROACH THAT LOOKS FOR
CONNECTIONS BETWEEN TRANSACTIVE REASONING AND THE
UNIVOCAL AND DIALOGIC FUNCTIONS OF DISCOURSE?

CHALLENGE

Transactive/Non-transactive coding scheme

Transactive prompts: Teacher utterances that were intended to promote transactive reasoning in
whole class discussions were coded as transactive prompts, or, teacher requests for critique,
explanations, justifications, clarifications, elaborations, or strategies. They were questions that
elicited student responses requiring transactive reasoning.

 Non-transactive utterances:

Facilitative utterances: Teacher utterances were coded as facilitative if they revoiced or confirmed
studentsʼ ideas or served to structure classroom conversation.

Didactive utterances: teacher utterances on the nature of (mathematical) knowledge were defined as
didactive. Students may not have been obvious participants in conversation, and the teacher's
utterances were not ideas to be negotiated. The teacher brought to the conversation ideas that
students are not expected to re-invent.

Directive utterances: Utterances that gave either immediate corrective feedback or information
towards solving a problem. The teacher followed her own thinking rather than that of students. The
teacher made the choice to tell directly rather than elicit information through questioning.

“Other non-transactive: Statements intended to elicit or clarify information that required a low level
cognitive response (e.g., recall) from students. These utterances were necessary to move
conversation along and, thus, an important part of the analysis.

TEACHER UTTERANCES

STUDENT  UTTERANCES
Transactive utterances: Following Kruger (1993) and Berkowitz at al (1980), transactive
utterances could be in the form of transactive questions or transactive responses. The purpose
was either to request or offer critique, explanation, justification, clarification, or elaboration of
oneʼs own or anotherʼs reasoning.
Non-transactive utterances were either questions that did not elicit transactive reasoning or
statements that did not involve transactive reasoning.

Univocal Discourse Dialogic Discourse

Our analysis so far indicates that the  teacherʼs transactive prompts were essentially dialogic,
while facilitative, didactive, and directive utterances were essentially univocal. In conjunction with
this, studentsʼ transactive utterances were essentially dialogic.
Because studentsʼ transactive responses to teacher utterances occur when the teacherʼs
utterances are transactive prompts and because studentsʼ transactive utterances were largely
dialogic (89% combined), this suggests that the teachersʼ transactive prompts promoted dialogic
discourse, hence active learning.

The theory of univocal and dialogic functioning of text, therefore, suggests that classroom
instruction that is predominantly directive, didactive, and/or facilitative will lead to passive
learning, while classroom instruction that prompts students to reason transactively, to critique,
explain, justify, clarify or elaborate oneʼs own or anotherʼs ideas, will lead to students actively
constructing meaning of ideas. As such, this study has important implications for how we think
about undergraduate instruction.

Transactive prompts - 12%
Facilitative utterances - 76%
Didactive utterances - 100%
Directive utterances - 100%

Transactive prompts - 88%
Facilitative utterances - 24%
Didactive utterances - 0%
Directive utterances - 0%

Teacher Utterances:

Student Utterances:

Transactive questions - 1%
Transactive responses - 12%

Transactive questions - 99%
Transactive responses - 88%
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Next Steps:
Analysis of written forms of data to further instantiate student learning.
Continued analysis of whole class utterances to substantiate the effect of transactive and
non-transactive utterances
Analysis of small group and individual data to understand connections between whole class
instruction and studentsʼ internalization of proof understanding.


