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One of the first things I noted as I scanned Confrey’s CV is her mobility.  Her work and her 

positions at universities have taken her around the country for years at a time.  Beginning with a 

bachelor’s degree from Duke University including a year abroad in England, she began her 

tenure at Cornell as a master’s student five years later after teaching high school and community 

college for five years in Oregon.  The conferring of the Ph.D. followed only two years later.  I 

find it interesting that her initial degree was in mathematics and philosophy, but was then 

followed by the M.A. in Curriculum and Instruction.  One can only assume that her five years as 

a high school and community college teacher in Oregon influenced this choice.  Her first 

Assistant Profession position was at Michigan State, but a summer program focused on 

supporting women in mathematics brought her to Mt. Holyoke for three years.  She then spent 

13 years back at Cornell before earning a full professor title at the University of Texas at 

Austin.  She directed two special programs there before moving to Washington University in St. 

Louis, where she appears to still have ties through the GISMO program.  Now, however, she 

also holds an endowed title through North Carolina State University through the Friday Institute 

for Educational Innovation. 

As I contemplate my own future, I wonder if this amount of mobility is a career 

requirement, and I do wish that I could have the situational flexibility to search for a post-

doctoral position in another mathematics education department.  It is apparent that this life 

shares features with military life. 

Mathematical Thinking 

One of the hallmarks of Jere Confrey’s career is a steadfast focus on mathematics.  While 

she has explored ideas related to philosophy, research method, and curriculum, a common 
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thread has always been an emphasis on the mathematical thinking of students.  These 

mathematical ideas tend to twist conventional ideas around by proposing a theory or 

instructional recommendation that are more focused on student thinking than on the historically 

developed structure of mathematics.  The curricular change that must result from these turns is 

significant, which may be why her reasoned ideas have not yet emerged in the mainstream 

textbooks.  Beginning with her dissertation addressing students’ ideas about the concept of 

number as a factor in their success in calculus, Confrey explores the origins of students’ 

difficulties in high school mathematics (Confrey, 1980).  In later years she explores the origins 

of all multiplicative thinking, revealing a learning trajectory that begins in the preschool years.   

Dissertation 

Confrey’s dissertation (1980) starts out poetically with a twelve-page recounting of a fable.  

At first it is not clear what purpose the fable serves, but as it progresses, one might recognize a 

thinly veiled critique of current methods of teaching mathematics hidden within the moral of the 

fable.  She continues later with a radical statement, for its time: “Other students who do not 

intend to major in mathematics also have a right to good teaching and adequate understanding 

of mathematics” (p. 5).  In the introduction to her dissertation, I noted several themes that would 

stay with her throughout her career.  First, Confrey decided to conduct clinical interviews 

whereby students tackled problems designed to generate cognitive conflict.  She believed that 

the context of the problems gave them a vehicle to discuss their difficulties, and allowed her 

more opportunity to observe growth.  Not only is the use of talk to understand student thinking a 

common theme in her later work, student thinking is also a theme that we see over 30 years later 

(Wilson, Mojica, & Confrey, 2013)!  This is another theme that is central to Confrey’s work.   
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She is always focused on student thinking in her research.  Each line of research endeavors to 

describe and explain a source of student errors.  But rather than treating these errors as 

misconceptions, she looks beyond the work they are doing into the emergent thinking that is 

revealed by their errors. Rather than holding the student accountable to the mathematics, she 

holds the mathematics curriculum accountable to the students.  She reexamines the 

mathematical structures as they are currently presented in order to find a developmental 

sequence of understandings that lead to a student’s full capacity to master the mathematics.  

These investigations have often led to radical transformations in the traditional sequence for 

teaching certain topics. 

The theoretical framework of Confrey’s dissertation calls on an amalgamation of three 

separate disciplines (philosophy, mathematics, and education) to explore why most calculus 

students do not experience success.  She is clear to distinguish between the work she has done 

and a traditional collaboration of disciplines.  A collaborative effort often means that each 

individual focuses on the discipline they know best and contributes to the overall good of the 

project.  Her endeavor here, however, is interdisciplinary inquiry, where one discipline’s work 

informs the others.  In her words, “What is there in one discipline which is unique to that 

discipline and can provide insightful ways of resolving or understanding questions or 

controversies in other disciplines?”   Beginning with theories of conceptual change she 

examines many scholars’ attempts to define a “concept,” settling on Toulmin’s view of the 

evolution of scientific knowledge (Toulmin, 1972).  In an analogy reminiscent of, or more 

accurately predating, the five strands from the Adding it Up framework (Kilpatrick, Swafford, & 

Findell, 2001), Toulmin proposes that scientific knowledge is as continuous as rope, with some 
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strands beginning at some points and terminating later.  At no point do all strands terminate 

together: it is a continuous model of conceptual knowledge change.   

This theory of conceptual change applied to curriculum also emphasizes rationality in 

mathematics.  Even here, in 1980, Confrey states that “acts of faith,” learning a skill while 

waiting for new knowledge to be connected to prior knowledge, is often abused by teachers. 

The conceptual change in the case of her study is related to students’ understanding of number 

as having only discrete properties.  Most students have a concept of number that views each 

number as a separate element, albeit one of an infinite many.  However, learning calculus 

requires an understanding of number that allows for a continuous property.  Viewing numbers 

as continuous allows the learner to consider limits, end behaviors of functions, and certain 

sequences.   The four case studies she undertakes explore the process of conceptual change 

about numbers for several “freshpersons” as they complete a calculus class in college.  She 

conducted clinical interviews that consisted of students grappling with real problems.   Within 

the structure of the clinical interview she also mentions other considerations which foreshadow 

future thinking in mathematics education:  the use of problems that are not limited to a single 

correct answer, a “genealogy of problems” or a related set, and finally the student motivation 

that naturally follows a reasonable challenging problem.  Confrey is always focused on the 

mathematics.  While the sociological, philosophical, pedagogical, and psychological issues are 

integral to her work, the most profound contributions she makes always relate back to insightful 

observations about the development of the mathematics, as students learn it.    

Multiplicative Thinking 
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The next line of research began with an exploration of third through fifth grade students’ 

interactions with rational numbers and ratios (Confrey & Scarano, 1995).  The primary purpose 

of the intervention was to develop the students’ flexibility within the multiplicative space.  In 

the classroom environment, multiplication is typically classified as the result of repeated 

addition, but Confrey and others argue that this is a simplified and limited view (Smith, 

Confrey, Dougherty, Devlin, Tlllema, 2012; Devlin, 2008).  Multiplication is a mathematical 

primitive that develops independently of the counting operation and involves a different kind of 

thinking.  For example, one of the problem types presented in the intervention is the daisy chain. 

Given a value of 15, use only multiplication and division to get to 24.  A sample solution would 

be 15     ÷ 5     x 8    24 (Confrey & Scarano, 1995).  This problem structure bypasses 

additive thinking, once you eliminate the possibility of adding nine, and gives students a means 

for thinking about different types of growth and shrinking (Confrey, 2012).  Another example 

describes the thinking of much younger children.  In one interview, a second grade girl was 

sharing a collection of hard candies among the three other members of her family, distributing 

the candies to four different rows.  When her rows became unbalanced, she lined them up again 

and filled in a candy where there was a missing space.  After she had exhausted the candies, the 

interviewer asked if she needed to count the candies to be sure.  She said it wasn’t necessary 

because she knew there was a fair share because the rows were even.  The act of fairly 

distributing a set of objects is an example of the splitting (now called equi-partitioning) action 

and represents not an additive structure, but rather a multiplicative primitive structure.  Confrey 

makes the case that children begin to engage with the covariation of splitting, attending to both 

the shares and the counts, much earlier than current curricula introduce the ideas.  By starting 

multiplicative thinking at the beginning of the trajectory in the early years, students would be 
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much more proficient multiplicative thinkers.  It is important to describe another example of this 

learning trajectory, this one relevant to high school mathematics.  In the given problem, students 

are asked to predict the memory usage of a computer worm whose function is to take up unused 

memory space and then replicate itself (Confrey & Smith, 1995).   If the first observation 

showed 567K of memory used, and an hour later 5103K of memory used up, predict what the 

memory usage would be after one more hour, as well as at the half hour points.  In the 

discussions that ensued, students debated about additively predicting the change, as well as 

multiplicatively.  With only two data points, the task is open, but the students were guided to a 

multiplicative answer.  The most revealing outcome was the students’ struggle to make sense of 

the ½ hour point in the growth pattern.  Confrey’s conjecture is that building students’ 

multiplicative thinking through partitioning at an early age not only allows them to better 

understand ratios and covariations, it also establishes a stronger understanding of exponents and 

logarithms in general.  The mathematics behind this idea is not developed here, but can be seen 

in detail in the original report (Confrey & Smith, 2005).  For more detailed information on the 

development of the equi-partitioning (splitting) scheme, see the following chapter (Confrey, 

1994).   

Functional Thinking 

Function Finder© is an early Apple operating system-based software package that Confrey 

developed in 1991 (Confrey, 1991).  The primary purpose of the software was to engage 

students in pictorial engagement with functions.  While most texts, particularly at that time, 

introduced students to a function in y = mx + b or f(n) notation, Function Finder© displayed a 

graph of the function and allowed students to change input values.  By observing changes in the 
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input values and the corresponding changes to the graph, students were able to make conjectures 

about the symbolic equations of the functions as well as of the values in a data table. An 

important note is that this is the reverse of the standard textbook, which introduces the equation 

of a function while encouraging students to do calculations in order to find individual 

coordinates.  By introducing the graphical representation first and gradually moving to the 

functional notation, students were learning the same content, but from a different approach.  

This is another example of Confrey’s predisposition to study students’ interaction with 

mathematics and then reconceive the structure and approach to the mathematics, rather than 

analyzing students’ errors as exhibited in the current system.  One of the major conclusions 

from work with this software was that the overreliance on symbolic (algebraic) work with 

functions is not the only, nor the best, approach to learning functions (Borba  & Confrey, 1996). 

As a matter of fact, the visual reasoning that follows from transformations of the graph is an 

equally valid form of cognition, and is an example of what Confrey calls an epistemology of 

multiple representations (Confrey, 1992).  Graphical representations of mathematical functions 

are as powerful as symbolic representations for learning mathematics.  The Function Finder 

software demonstrated how student thinking could change and become more visually flexible in 

an environment that encourages this skill.  This is yet another example of Confrey’s predilection 

for changing the mathematics that is taught, rather than directing her analysis on the errors that 

students make.  

Learning Progressions  

Confrey is interested in following students’ learning process as they move from one idea to 

the next, paying particular attention to their development along the way.  All of this previous 
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study foreshadows her work with the learning progressions currently being related to the 

Common Core documents (NGA & CCSSO, 2010), but it is certainly not limited to this 

curriculum guideline. The most current contribution in the era of the Common Core is a 

dynamic graphic entitled the “Hexagon Map” that allows users to track over a dozen learning 

trajectories throughout the grades in K-12 mathematics (Confrey, Nguyen, & Maloney, 2011). 

Each cell in the graphic highlights a particular CCSS standard, which then displays a timeline of 

focus, identifying the grade bands that address the standard, as well as detailed elaboration on 

what the standard means, from a mathematical perspective.  In addition, Confrey is serving on 

the validation committee for the Common Core standards.  This is an uncharacteristically 

mainstream product for Confrey, who is typically conducting research projects that shake the 

foundation of structurally-conceived mathematics curricula.  By taking the lead and 

consolidating the most current and relevant research on learning trajectories in the Hexagon 

Map, Confrey may be acting as an editor of the available information.  In this manner, it may be 

easier to inject more developmentally-focused approaches to the curriculum sequence. A more 

detailed description of the learning trajectory project is outside the scope of this project, but the 

PME-NA plenary gives a detailed account (Confrey, 2012). 

Two ideas from Confrey’s work in mathematical thinking have influenced my thinking as an 

educator and as a researcher.  The first idea is the importance of thinking outside of the box.  It 

is not necessary to accept the current curriculum sequence in mathematics, which is founded on 

a structural view of the subject, rather than on a developmental view of student learning.  

Literacy specialists broke out of this mode when they broadened their definition of acceptable 

reading materials to include short chapter books about super heroes in comic books and in 

underpants.  These sources were at reading levels and interest levels appropriate for children.  
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Confrey, with the precision of a mathematician, is reconceptualizing mathematics from a 

developmental point of view.  By examining her body of work in detail, I can see a path where 

not only is my own personal approach to learning mathematics valid, but I can also visualize a 

path for a series of research studies that examine developmental understanding.   

Teacher Development 

“Subject matter, to me, is both our separation from and our bond with our 

students. It is not external, objective knowledge which I must “transmit,” “pass 

on,” or “hand over” efficiently and effectively to students who sit quietly, eager 

to learn. It is the heart, guts and soul of the bond” (Confrey, 1982, p. 13). 

The name of this section is “Teacher Development,” but it earns this appellation only 

because Confrey repeatedly refers to teachers in the titles of her published works.  A closer 

read, however, reveals that her primary focus is on the teachers’ interaction with the subject 

matter and on the learner.  The teacher really is not the focus.  For example, Confrey’s first 

refereed journal article, co-written with Lanier (Conrey & Lanier, 1980) describes clinical 

interviews exploring the problem solving processes of less successful mathematics students.  

The important distinction drawn here is the emphasis on the process of problem solving, as 

opposed to the students’ level of success.  They described five abilities that appear to be pivotal 

in the students’ problem-solving capabilities.  The results of this particular study, thirty years 

later, are not remarkable as they are now considered common knowledge about poor problem 

solvers.  What is notable is the introduction of the five abilities that have now taken their place 

in the standard canon of the Principles and Standards (NCTM, 2001) as well as the Common 

Core Standards (NGA & CCSSO, 2010): information gathering, generalization, reversibility, 
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curtailment, and flexibility.  Curtailment is not a familiar word in this context, but it refers to the 

shortening of processes in the course of solving a problem.  This can be beneficial as the student 

recognizes valid equivalences or the fact that a problem conforms to a particular structure, but it 

also can hinder the students when their lack of confidence causes them to show each small 

calculation.  The themes that emerged in the clinical interviews are also revealing, and 

prescient: a focus on the answer rather than the process, a whole number mentality, symbolic 

manipulation focus at the expense of representations, long before the students are capable of 

negotiating that level of abstraction, and finally, authority that rests outside of their own work.  

In sum, these four themes capture three key ideas that would emerge as a focus on the processes 

of doing mathematics, an emphasis on representations as tools for learners, and finally 

justification and age-appropriate proofs (NCTM, 2001).   

Questioning Mathematics 

Through in depth clinical interviews of high school students, Confrey (1982) further delves 

into the dynamics of the secondary classroom.  Like her first article, this one promises to be 

centered on the teaching, but finishes by making stronger statements about student learning.  

She is not yet using the word “constructivist” to describe her view of student learning, but it is 

recognizable in phrases like this: “What passes for warranted knowledge in the subject matters 

should not be portrayed as entirely objective, completed, static and unassailable” (Confrey, 

1982, p. 14). Moreover, the dynamic triad of student-subject-teacher continuously reveals and 

reinforces beliefs about mathematics.  A teacher who believes that mathematics is a set of 

disjointed facts and procedures will convey that belief to students, who will reflect that view 

right back to the unsuspecting teacher.  The mathematics then takes on this role within the 
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particular social context.  But this article calls up several examples, from other disciplines, of 

content unnaturally separated from the processes of their discipline.  Confrey reasserts, as she 

did in 1980, that it is wrong to consider mathematics an objective and unassailable discipline, 

but rather the source and product of the processes and strategies. Changing the portrayal of the 

discipline of mathematics is not yet generally perceived as a solution to the disparity: many 

educators still hold to a deficit model to address lower participation by women and minorities.   

A Socratic Dialogue 

It would be an inadequate review of Confrey’s written body of work to omit her first article 

published in the Journal for Research in Mathematics Education, not necessarily because it was 

published by a preeminent journal, but because of the format in which the article was written.  It 

is written in socratic form (Confrey, 1986).  It may be more appropriate to use the word 

Socratic, with a capital S, because Confrey writes the piece as a dialogue between Socrates and 

a fictitious mathematics education researcher as they discuss the properties of teacher 

effectiveness.   It is an article highly uncharacteristic of JRME, but wholly expected from Jere 

Confrey, who peppers her work with fables (as in her dissertation), philosophy, and the words 

of great thinkers.  The overriding purpose of the piece is to sharply criticize the behavioristic 

approach to mathematics teaching, while positively presenting the constructivist approach to 

mathematics learning.  But the light-hearted tone and jaunty conversation mask the strength of 

her words.  In this short passage, the critique of a researchers’ bias is highlighted: 

Socrates: Did these categories influence what you observed? 
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Researcher: Not really. "Besides serving descriptive purposes, these categories 

were designed to facilitate testing of several hypotheses and resulted from 

previous research on the utilization of time during mathematics instruction" 

(Good et al., 1983, p. 20)   (Confrey, 1986, p. 349). 

Ironically, the conclusion of the article is most clearly stated in the abstract: what constitutes 

effective teaching remains unresolved. 

Confrey’s forays into the study of the development of teachers typically take on one of two 

lenses.  The first is through the lens of a constructivist point of view.  In the Socratic dialogue 

(Confrey, 1986), she critiques the theoretical assumptions and research biases of an influential 

cadre of researchers, all while subtly suggesting that the constructivist view is the more natural 

view.  She does not do this with malice because she does take the time to thank these same 

researchers for putting the focus on teachers and teaching, thereby changing the conversation 

about classroom learning.   By calling into question the very structure of the discipline of 

mathematics and its realization in the classroom, Confrey shows an openness to individual 

construction of mathematical thinking.  The second lens is that of the student thinking that takes 

place in the classroom.  Confrey and Lanier (1980) took the radical step of conducting clinical 

interviews not for the purpose of assessing the errors that students were making, but for the 

express purpose of observing the difficulties they were having.  This is a critical, but subtle shift 

in focus.  By changing the focus from the mathematics to the learners, the researcher redirects 

their attention to the students’ interaction with the mathematical content. 

Two lessons emerge for me out of Confrey’s study of teacher development.  The first has 

nothing at all to do with the topic itself.  The Socratic dialogue, combined with the fable that 



Running	  Head:	  CONFREY’S	  LONG	  AND	  VARIED	  CAREER	  

introduced her dissertation made a huge impression on me.  Engaging the reader and taking 

them on a literary journey within the context of research reports is allowed! As a matter of fact, 

if a writer can take that risk and has a reasoned argument and sufficient data, it only adds to 

their argument to include it!  The second important lesson is to relentlessly come back to what is 

happening with the student.  Being open to new understandings about mathematics learning and 

ready to change the hypothesis to something radically different because the data calls for it is a 

valuable mindset to have. 

Constructivism Moves Forward 

 The conceptual change principle, which yielded not just her dissertation but also a paper 

and conference presentation, was the beginning of Confrey’s attempts to describe what would 

later be called a constructivist approach.  Initially the idea applied specifically to curriculum 

design.  Her principal idea must have seemed revolutionary in 1981: curriculum designers 

mistakenly take the body of knowledge in the discipline as static and given.  Calling these 

experts “absolutists” (Confrey, 1986) she makes the case that the “conceptual change” theory of 

knowledge rejects the absolutists view of a static body of knowledge, instead opting for a view 

of knowledge as constantly in flux depending on the details currently in focus (Confrey, 1981).  

It is the responsibility of the curriculum designer to present the discipline as a living subject 

with materials that closely mimic the actions of real mathematicians.  In the case of 

mathematics, she rejects instruction that treats mathematics as a finished set of procedures, but 

rather she encourages a presentation of content that encourages an evolving and varying set of 

views to the content.  Thirty-two years later, this appears as a call for the presentation of 

mathematics as an evolving discipline that encourages multiple approaches and representations.  
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It is also in keeping with a view of mathematics as a constructivist discipline, a term she is 

certainly not yet using.  However, by 1990, she is an invited contributor to the 1990 monograph 

on constructivism, and becomes part of the ongoing dialogue (Confrey, 1990).  Sixteen years 

later, she is a contributor to a review of constructivism in mathematics (Confrey & Kazak, 

2006). 

Modeling 

The 2006 published proceedings by Confrey and Maloney mark a new connection in 

Confrey’s career work.  In connecting constructivism specifically to the act of “modeling,” the 

ideas in this paper proceed with connecting the “grand” theory of constructivism to the 

“bridging” theories that accompany empirical exploration (Confrey & Maloney, 2006).  The 

bridging theories also make instructional planning concrete and practical for teachers.  The 

authors name five primary themes that reflect the principal ideas of the grand theory.  The first 

theme is central to not only constructivism, but also to original Piagetian theory as well: 

mathematical actions, particularly learning, are grounded in the actions of the learner as they 

work, and the tools they use to represent their thinking.  This idea is reflected in the NCTM 

Process Standards as representation (NCTM, 2000) and is currently reflected in the specific 

Common Core Standards for Mathematical Practices (NGA & CCSSO, 2010) that call for 

students to model mathematical ideas and select the appropriate tools to do so.  Whereas the 

NCTM Process Standards were quite clear that flexibility with multiple representations is 

required for all learners. It is unclear, however, whether the CCSS standards imply a level of 

personalization of tool use that is appropriate for the learner, or a standard measure of 

“appropriateness” that applies to all learners.   
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Following a brief review of the history of constructivist research in mathematics, Confrey 

and Maloney lead the reader to the next productive line of research: modeling.  Inspired by 

words from Dewey, they give the following definition of modeling: 

...modeling is the process of encountering an indeterminate situation, 

problematizing it, and bringing inquiry, reasoning, and mathematical structures 

to bear to transform the situation. The modeling produces an outcome--a model--

which is a description or a representation of the situation, drawn from the 

mathematical disciplines, in relation to the person’s experience, which itself has 

changed through the modeling process (Dewey, as cited in Confrey and 

Maloney, 2006, p. 13). 

As a member of the CCSS Validation Committee, it wouldn’t be outrageous to wonder if 

Mathematical Practice #4 (Modeling) is present because of Confrey’s influence.   

Conclusion 

Confrey’s career is a journey of prolific writing and research that pushes at the boundaries 

of the status quo.  One of the most notable focus points is on students’ development progression 

in learning, in particular their varied perspectives, patterns of reasoning, and developmental 

sequences.  From clinical interviews about the concept of number, to the software and 

classroom interventions that explored students’ development of multiplicative thinking, to the 

Hexagon Map interactive online tool for displaying learning progressions, (Confrey, Nguyen, & 

Maloney, 2011), Confrey has poked and prodded the mainstream and is now seeing the results 

of her labors enter the public eye.   
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 “…it is in the portrayal of the subject matter that filtering of these groups 

[women and minorities] occurs. … other connections, more embedded in 

methods of instruction, may also contribute to the filtering” (Confrey, 1982, p. 

15).   

This passage struck a chord with me because it describes my relationship with mathematics.  

Certain methods of instruction, the structure of the discipline, and a preference for symbolic 

representations can be barriers to certain learners.  For some learners, modeling problem 

situations and engaging with multiple representations are not side activities, but are instrumental 

to their access to the discipline of mathematics.  As a matter of fact, command and coordination 

of multiple modes of representation of mathematical ideas, rather than an overreliance on 

symbolic notation may prove one day to be essential and primary.  I can see this being more the 

case as graphical representations of overwhelming quantities of data become necessary in order 

to cope with the flood.  Confrey’s work encourages me to reconsider the structure that currently 

exists, and if it is appropriate, conceptualize change.   
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Career Timeline (Summary) 
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Appendix B 

Research Theme Timeline 
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Representative Timeline 

Yea
r 

Importance of Event Event 

1980 Dissertation 
Conceptual Change, Number Concepts, and the Introduction 
to Calculus (Cornell) 

1980 
First published paper- 

Clinical interviews as a major 
research strategy 

Confrey, J. (1980). Clinical Interviewing: Its Potential to 
Reveal Insights in Mathematics Education. Karplus, R. 
(ed.), Proceedings of the Fourth International 
Conference for Psychology of Mathematics Education. 
Berkeley, CA, pp. 400-408. 

1980 First Refereed Journal Article 

Confrey, J. and Lanier, P. (1980). Students' Mathematical 
Abilities: A Focus for the Improvement of Teaching 
General Mathematics. School Science and 
Mathematics 80, (7), pp. 549-556. 

1981 First AERA presentation 
Confrey, J. (1981). Using the Clinical Interview to Explore 

Students' Mathematical Understandings. Given at 
AERA, Los Angeles, CA. 

1981 

Application of dissertation 
topic.  The term 

“constructivist is used, but not 
claimed. 

Confrey, J. (1981). Conceptual Change Analysis: Implications 
for Mathematics and Curriculum. Curriculum Inquiry 
11(3), pp. 243-257. 

1981 Clinical interview 
Confrey, J. (1981). Using the Clinical Interview to Explore 
Students' Mathematical Understandings. Given at AERA, Los 
Angeles, CA. 

1981 
First conference presentation 

or unpublished paper 

Confrey, J. (1981). Using the Clinical Interview to Explore 
Students' Mathematical Understandings. Given at 
AERA, Los Angeles, CA. 

1982 

 “Subject matter, to me, is 
both our separation from and 
our bond with our students. It 
is not external, objective 
knowledge which I must 
“transmit,” “pass on,” or 
“hand over” efficiently and 
effectively to students who sit 

Confrey, J. (1982). Content and Pedagogy in Secondary 
Schools. Journal of Teacher Education, Vol. XXXlll, 
(1), pp. 13-16. 



Running	  Head:	  CONFREY’S	  LONG	  AND	  VARIED	  CAREER	  

quietly, eager to learn. It is 
the heart, guts and soul of the 
bond.” 

1983 
First time the word 

“constructivist” is featured in 
a title 

Confrey, J. (1983). Young Women, Constructivism and the 
Learning of Mathematics. Bergeron, J. and 
Herscovics, N. (eds.), Proceedings of the Fifth 
Annual Meeting of the North American Chapter of 
the International Group for the Psychology of 
Mathematics Education 2. Montreal, Canada, pp. 
232-238. 

1984 
First listed professional 

service 
AERA Awards Committee: Division B, 1984-1985. 

1984 First grant 
Shell Foundation: Conduct "Research on the Factors 
Influencing Young Women's Perceptions of Mathematics" 
($5,000; Summer 1984). 

1985 First book authored or edited 

Driscoll, M. and Confrey, J. (eds.) (1985). Teaching 
Mathematics: Strategies that Work. Chelmsford, MA: 
Northeast Regional Exchange, Inc. (Reprinted by 
Heinneman Publications Company). 

1986 

First JRME article 
A dialogue between Socrates 
and a researcher who claims 

to know what constitutes 
effective teaching is used to 

critique the implicit 
assumptions held by 

researchers on teaching, 
highlighting their differences 

with constructivist 
researchers” 

Confrey, J. (1986). A Critique of Teacher Effectiveness 
Research in Mathematics Education. Journal of 
Research in Mathematics Education 17, (5), pp. 347-
360. 

1987 First invited book chapter 
Confrey, J. (1987). Mathematics Teaching and Learning. 

Richardson-Koehler, V. (ed.), Educators' Handbook. 
New York, NY: Longman., pp. 3-25. 

1988 

Tentative framework for 
designing student-centered 

computer software (based on 
Function Finder software) 

Confrey, J., Smith, E. (1988) Student Centered Design for 
Educational Software, Proceedings of the First 
Annual Conference on Technology in Collegiate 
Mathematics.  Columbus, Ohio. 
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1990 JRME Monograph 

Confrey, J. (1990). What constructivism implies for teaching. 
In R. B. Davis, C. A. Maher, & N. Noddings (Eds.), 
Constructivist views on the teaching and learning of 
mathematics. Journal for Research in Mathematics 
Education Monograph Series: Vol. 4 (pp. 107–122). 
Reston, VA: National Council of Teachers of 
Mathematics.  

 

1991 

Exponential functions are 
useful in modelling 

phenomena across many 
fields, and are typically the 

mathematical “tool of choice” 
for exploring “bigness” and 
“smallness,” bringing these 
concepts into the range of 

human comprehension.  

Confrey, J. (The Concept of Exponential Functions: A 
Student's Perspective.  Epistemological Foundations 
of Mathematical Experience Recent Research in 
Psychology 1991, pp 124-159  

 

1991 Critique of a book  
Confrey, J. (1991). Steering a Course Between Vygotsky and 

Piaget. Educational Researcher, 20, (8), pp. 28-32. 

1991 First software 
Confrey, J. (1991). Function Finder© [Computer Program] (v. 

2.3.5, 3.0). Ithaca, NY: Cornell Research Foundation. 

1991 

“epistemology of multiple 
representations” 

 

Confrey, J.: 1991, 'Using computers to promote students' 
inventions of the function concept", in S. Malcom, L. 
Roberts, and K. Sheingold (eds), This Year In School 
Science 1991, Washington D.C:  American 
Association for the Advancement of Science, pp. 141-
174. 

1993 First invited plenary 
The Association of American Colleges Annual Meeting, 
Seattle, WA, January 13-17, 1993, with Lynn Steen. 

1993  

Confrey, J. (1993). Learning to See Children's Mathematics: 
Crucial Challenges in Constructivist Reform. Tobin, 
K. (ed.), Constructivist Perspectives in Science and 
Mathematics. Washington, DC: American 
Association for the Advancement of Science, pp. 299-
321. 

1994  
Confrey, J. (1994). Voice and Perspective: Hearing 

Epistemological Innovations in Student Words 
[French]. Revue des sciences de l'education 20, (1), 
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pp. 115-134. 

1995 
Curriculum project on rational 
numbers/ratio for grades 3-5 

Confrey, J., & Scarano, G. (1995). Splitting reexamined: 
Results from a three-year longitudinal study of 
children in grades three to five. In D. Owens, M. Reed, 
& M. Millsaps (Eds.), Proceedings of the North 
American Chapter of the International Group for the 
Psychology of Mathematic Education (Vol. 1, pp. 
421–426). Presented at the Annual Meeting of PME-
NA, Columbus. 

1995 
Full definitions of “splitting” 
and the idea of covariational 

approach to functions. 

Confrey, J. and Smith, E. (1995). Splitting, Covariation and 
Their Role in the Development of Exponential 
Functions. Journal for Research in Mathematics 
Education 26 (1), pp. 66-86. 

1996 

This case study gives meaning 
to the claim that new forms of 
representation change the 
mathematics to be taught.  
Mathematics does not exist 
independently of its 
representation forms; it exists 
through those forms. 

Borba, M. and Confrey, J. (1996). A Student's Construction of 
Transformations of Functions in a Multiple 
Representational Environment. Educational Studies in 
Mathematics 31, pp. 319-337. 

 

1996 

The late nineties is a time 
when Confrey began forming 

an idea of students as 
modelers, and modeling being 

a necessary result of 
constructivist teaching and 

learning 

Confrey, J. and Doerr, H. (1996). Student Modelers. Learning 
Environment Journal 4, (3), pp. 199-217. 

1996 

Students need to develop a 
conception of function that 
includes both a co-variation 
and a correspondence notion 

of function.  Extending the use 
of multi-representational tools 

into a math modeling 
approach. 

Confrey, J. and Doerr, H. (1996). Changing the Curriculum to 
Improve Student Understandings of Function. 
Treagust, D., Duit, R. and Fraser, B. (eds.), Improving 
Teaching and Learning in Science and Mathematics. 
New York, NY: Teachers College Press, pp. 162-174. 

1997  
Smith, E., Haarer, S. Confrey, J. (1997). Seeking Diversity in 

Mathematics Education: Mathematical Modeling in 
the Practice of Biologists and Mathematicians. Science 
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and Education 6, (5), pp. 441-472. 

1999 
Invited chapter in a prominent 

manual in the field 

Confrey, J. (1999). Improving Research and Systemic Reform: 
Toward Equity and Quality. Kelly, A.and Lesh, R. 
(eds.), Handbook of Methods for Research in Learning 
and Teaching Science and Mathematics. Mahwah, NJ: 
Lawrence Erlbaum Associates, pp. 87-106. 

2000  

Confrey, J. (2000). Voice, Perspective, Diversity, and Stance: 
Applying and Modifying Piagetian Theory in 
Mathematics Education. Burton, L. (ed.), Learning 
Mathematics: From Hierarchies to Networks. 
Routledge, Falmer, London, pp.3-20. 

2002  

Lachance, A. and Confrey, J. (2002). Helping Students Build a 
Path of Understanding from Ratio and Proportion to 
Decimal Notation. Journal of Mathematical Behavior, 
20, pp. 503-526. 

 

2002 

Represents considerable 
involvement in the 

mathematics curriculum 
policy for the state of Texas 

Confrey, J. and Carrejo, D. (2002). Can High-Stakes Testing 
in Texas Inform Instructional Decision- Making? 
Proceedings of the 24th Annual Meeting of the North 
American Chapter of the Psychology of Mathematics 
Education, pp. 551-564. 

 

2004 First video authored 
Confrey J. and Cohen, B. (2004). Pollak, H. O. and Modeling. 

presented at ICMI 14 working group, Dortmund, 
Germany. 

2006 
Review of constructivism for 

PME 

Confrey, J., & Kazak, S. (2006). A thirty-year reflection on 
constructivism in mathematics education in PME. In 
A. Gutiérrez & P. Boero (Eds.), Handbook of 
Research on the Psychology of Mathematics 
Education: Past, Present and Future (pp. 305–346). 
Rotterdam: Sense Publishers.  

2006 

This paper is a recap of the 10 
ideas of constructivism, 
including 3-5 guiding 

principles for research.  It also 
introduces modeling as the 

next logical phase for a 

Confrey, J. and A. Maloney (2006). From constructivism to 
modeling. In Stewart, S., Olearski, J., and and 
Thompson, D. (eds.) Proceedings of the Second 
Annual Conference for Middle East Teachers of 
Science, Mathematics and Computing. p. 3-28.  
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“bridging” theory to the grand 
theory of constructivism.  

2006 

In this paper, Confrey and 
Maloney set out a framework 

and definition of mathematical 
modeling 

Confrey, J. and Maloney, A. (2006). A Theory of 
Mathematical Modeling in Technological Settings. In 
Blum, W., Galbraith, P. L., Henn, H-W., and Niss, M. 
(eds.) Modelling and Applications in Mathematics 
Education: the 14th ICMI Study. Springer-Verlag. 

2007 
Interesting statement on 

national standards 

“Tracing the Evolution of Mathematics Content Standards in 
the United States: Looking Back and Projecting 
Forward towards National Standards.” Conference on 
K-12 Mathematics Curriculum Standards, sponsored 
by CSMC, NCTM, Achieve, College Board, MAA, 
ASA. February 5-6, 2007. 

2007 
Venture into public 

television’s Cyberchase 

Confrey, J. and Maloney, A. (2007). Eighty Activities, based 
on Video Clips from Cyberchase, and Assessments for 
Grades 3-6, VITAL Project, WNET/13, for use in all 
New York State Schools linking standards and Grow 
Network reports. 

2009 
Uncharacteristic connection to 

the mainstream community.  
Appointed by National Governors Association to the Common 
Core Standards Validation Committee, 2009- 2010. 

2011 
Learning trajectories online 

interactive tool 

Confrey, J., Nguyen, K., & Maloney, A. . (2011). Hexagon 
map of Learning Trajectories for the K-8 Common 
Core Mathematics Standards. Retrieved from 
www.turnonccmath.net/p=map 

2012 
A unifying theory of teaching 

that includes LT, MKT, 
formative assessment, etc. 

Sztajin, P., Confrey, J., Wilson, P. H., & Edgington, C. (2012). 
Learning trajectory based instruction: Toward a theory 
of teaching. Educational Researcher, 41, 147–156. 

2012 
A summary of a career of 

work on “splitting” 

Confrey, J., (2012). Articulating a learning sciences 
foundation for learning trajectories in the CCSS-M. 
Plenary from the Proceedings of the 34th conference of 
the North American Chapter of the International 
Group for the Psychology of Mathematics Education, 
Kalamazoo, MI, pp. 2-22. 

2013 
Teachers and learning 
trajectories reunited 

Wilson, P. Holt, Mojicab, G. F.,  Confrey, J. (2013) Learning 
trajectories in teacher education: Supporting teachers’ 
understandings of students’ mathematical thinking. 
Journal of Mathematical Behavior 32, pp. 103–121. 
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2013 MOOC 
First in a series of online Massive Online Open Courses that 
address students’ learning trajectories in mathematics.  The 
first MOOC, predictably is on Equi-partitioning (splitting). 

 


