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Abstract 
In this theoretical paper, I react to a comment made by Papert in relation with the "sort of right" 
answer he obtained with a logo program he made to solve a mathematical task. I argue that 
mathematics and mathematical activity are often sort-of-right, despite the usual impression that 
mathematics is the culprit of "perfection". I give examples of the presence and importance of sort-
of-right mathematics in the discipline, and in school. I conclude with a reflection on the possibility 
to give more importance to sort-of-right mathematics in regard with teachers and students vision 
of mathematics, and its resonance with Papert’s writing about what education ought to be. 
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There’s a crack in everything 
That’s how the light comes in 

Mike Strange, Shanna Crooks & Leonard 
Cohen (1992). Anthem. 

Oxygen 
In April 2004, Seymour Papert (Papert & Jettinghoff 2004) recorded a talk at the University of 
Maine (e.g. www.youtube.com/watch?v=4iIqLc0sjjs). Papert presents a Turtle Geometry 
environment, but a problem occurs with the Logo program prevents him from showing a correct 
answer to the task they where discussing. Papert then goes on saying: 

We did something wrong with our unit, but you see, that’s great because then we go to 
correct the unit and it’s sort of right and this is one of the things that is so wrong with 
mathematics as it is taught in schools: you can’t be sort of right. 

Developing the thought, he then talks about debugging as a fundamental mathematical process, 
and the importance of being wrong to be able to learn from a mistake by fixing it. I got stuck, 
however, with the idea of sort-of-right, thinking that it might not (always?) be necessary to “fix” 
things: what if sort-of-right was right enough? Is this not an important piece of constructionism-
inspired mathematics education? 

Fuel 
Mathematics is often present as the culprit of exactitude and precision, but there are many 
branches of mathematics in which approximate answers play a very important role. We can think 
for example about inverse (or ill-posed) problems, for which different kind of sort-of-right solutions 
can be produced (e.g. Kabanikhin, 2008). Advocates of experimental mathematics (e.g. Franklin, 
1987) also argue in favor of giving more importance to empirically justified results, arguing that 
“insistence on instant absolute rigor is sterile” (Chaitin, 2004, p. 7). Confirming the value of the 
first 1013 zeros of the zeta function (and a few billion more from the 1024-th zero) (see Gourdon & 
Demichel, 2004) doesn’t make Riemann hypothesis right, but certainly corroborates it enough to 
justify working under the premise that it is sort-of-right. Should it be proven wrong, I am certain 
many mathematicians will hastily try and find ways to preserve the rightfulness depending on it! 
I am deliberately not glossing upon “applied mathematics” here, where exactitude and precision 
are always contingent, should we build a bridge or develop tools for) signal analysis. We all know 
how, through history, numbers like π and √2 were approximated for practical purpose: if you want 
to know how many one-step-long stones you need to go around a circle with a 10 step-long 
diameter, 3x10=30 certainly gives you a good enough answer; and perhaps you’ll bring an extra 
one or two, knowing that your sort-of-right calculation always underestimate what you actually 
need. What we tend to forget, in my view, is how mathematics itself is constructed in similar a way, 
and develop many branches in which being sort-of-right is all we whish for.  
To give one example, lets consider asymptotic comparison: a method to study a relation (e.g. the 
behavior of a function) through the behavior of another function deemed “simple” or better-
understood. A simple case is that of the average order of an arithmetic function the number of 
divisors of n, W(n). The function log(n) gives that number “on average”: it is sort-of-right. Of course, 
there maybe a better approximation of W(n), and perhaps maybe even an exact function, who 
knows… Point is: it is also enough to average it to that simple expression, and go on with it, or 
move on. 
Perhaps starting with Brouwer’s controversial rejection of the excluded middle principle (e.g. Van 
Heijenoort, 1967), notions of rigor, proof and certainty have also been remarkably revisited over 
the last century, making room for what we may call their sort-of-right equivalent: confidence, 
explanations, conviction, and so on (Kreisel, 1972; Takeuti, 2013; Tymoczko, 1998; Wittgenstein, 
1969). With this, for example, humanly verifiable proofs are then one particular kind of 
explanations, assuredly “righter” than those escaping the grasp of human mind or logical 
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argumentation. As a matter of fact, even the notion of “humanly verifiable” has been put under 
pressure, with the arrival of proofs variable by at most 4 or 5 people (e.g. Mochizuki’s work on the 
ABC conjecture).  
The “fallibilist” tradition also thought us how mathematics as a human practice is intrinsically 
defective, always subject to revision, always in need of reaffirmation, always filled with unnoticed 
inaccuracies (e.g. Davis, 1972; Livingston, 1986; Ormell, 1996). We did live a whole 70 years with 
William Shanks’ 180 wrong decimals for π, and even the strongest advocates against the fallibilists 
conclusions on the nature of mathematics recognize that doing mathematics is precisely about 
fixing mistakes, extending concepts, clearing up ambiguities, and that what we might call it’s sort-
of-right-right aspect are heuristic to mathematical freedom to create (e.g. Sherry, 1997). But I think 
that fully assuming the value of sort-of-right mathematics might require a little bit more. Fallibilism 
often seems emphasize “doing mathematics” and avoid addressing questions related to 
mathematics “as a network of ideas”. Ernest (2014) thus write about that “maverick tradition”: “the 
certainty of mathematical knowledge is still acknowledged, the concept of certainty is 
circumscribed and limited to current human knowing” (p.3). 
Reading through history of mathematics with a dialectical mindset, I have recently begin 
conceptualizing what I call the “im|perfect” nature of (doing) mathematics (I use the Sheffer stroke 
to emphasize the dialectic tension). The idea is to examine the fruitful, mutually constitutive 
interplay between opposing forces in the development of mathematics as a network of ideas, and 
in actual practice. At this moment, I have articulated five dimensions, where im|perfection contribute 
to (doing) maths: ambiguity|clarity, traces|ideas, impressions|convictions, dispersion|discipline, 
limitation|expansion. The dimension called limitation|expansion, for example, refers to how what 
counts as mathematics is often jostled by new extensions. There is a drive towards limiting (doing) 
mathematics to a minimal number of concepts and ideas, but also a constant venture to create 
new possibilities (the successive controversial apparitions of irrational, negative, complex, and 
transfinite numbers illustrates this very well). Could such a line of thinking offer a appealing enough 
basis to both recognize try and embrace sort-of-right mathematics? 

Heat 
That’s a lot about math… What about mathematics education? Well… First off, Papert’s sort-of-
right reminds of the concept of “good-enough” discussed by Reid and Zack (2003, 2004). 
Examining students’ accomplishments, Reid and Zack came to note: 

Our investigation revealed that much of what we had marveled at was in fact incomplete, 
tentative, and sometimes inconsistent. Yet at the same time the students were able to 
continue to work on the problem, to explore, and even to explain things to each other that 
they seemed not to fully understand themselves. (p. 28) 

Students understandings were not perfect, but good-enough to engage, and keep moving forward 
in relation to the task at hand. Thinking about it, is this not actually happening all the time? Was it 
ever a condition that all students would perfectly understand everything before moving on to the 
next topic? Students (and teachers) seems to “make do” with sort-of-right understandings, and 
this is also how (at least in this case) they can come up with the most interesting insights and 
ideas. An interpretation reminiscent of Rowland (2000) study on the role of vagueness in students’ 
mathematical talk. The good-enough metaphor has a lot in common with constructivist 
replacement of truth with viability (e.g. Von Glasersfeld, 1995), recently taken up by Proulx (2013) 
to analyse students’ strategies or mathematical solutions as functional (instead a optimal) within 
a context. In a way, this is truly the case of Papert’s little program in the video: it works well as far 
as showing how a program can be made to find an answer, even if it is not optimal in doing so (by 
not actually providing the correct figure). And again looking at things this way, I believe it is not 
uncommon at all for teachers to assess students’ sort-of-right answers, making points on partial 
solution or passing over little mistakes. I am not sure, however, of how much we actually value 
that kind of sort-of-right mathematics: is it mostly something we wish we could get rid of, or maybe 
just some necessary evil? Or do we truly believe its irreplaceable significance? 
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The mathematical ideas encountered by students in school also often have sort-of-right features. 
First, mathematicians themselves hardly define what “numbers” are (and hopefully nevertheless 
make progress (Wiener, 1915)). Many concepts are also (officially or practically) defined in 
mathematically surprising manner, for example what is exactly “a fraction”? Mathematical 
definitions are always contingent, but that contingency is rarely made explicit. For example, the 
notion of parallel lines, valid in Euclidian geometry, has to be completely redefined in non-Euclidian 
geometry. Borasi (1993) illustrates this with a study in which she confronted students with the 
definition of a circle applied to taxi-geometry. Others did similar things with the concepts (e.g. 
“slope”) and their representations (Zaslavsky, Sela, & Leron, 2002). After all are not all symbols 
“signs of ambiguity” (Mamolo, 2010)? That is: there are many occasions in which sort-of-right 
mathematics is offer to the students, but again probably not in a way that emphasizes the 
productive, creative, or simply interesting aspect of this sort-of-rightness.  

Chain reaction? 
The idea of sort-of-right mathematics surely has a disruptive power. In the beginning of the 20th 
century, the mathematical community started to struggle in what we now call the foundational 
crisis. But as a result, new branches of mathematics where created, new heuristics where brought 
forth, and richer conceptualizations developed. What if we tried exploring the potential of sort-of-
right mathematics for teaching and learning? What if we deliberately set it out, and ask students 
for approximate answers, good-enough solutions, viable procedures, and so on? What if we tried 
identifying new mathematical topics to explore with students precisely to bring forth sort-of-right 
mathematics, like fuzzy logic or Fermi problems? 

Back in the 1980-1990, numerous studies showed how students’ and teachers’ discourse about 
mathematics at all levels (including the university) where evocative of what Lakoff and Nunez 
(2000) call the “romance” of mathematics, and found this situation detrimental to teachers and 
students (e.g. Raffaella Borasi, 1990; Ernest, 1992; Herzig, 2002; Thompson, 1984).I suspect that 
the kinds of mathematical experiences offered to them have a lot to do with this. In school, 
mathematical ideas are almost always well defined, well ordered. Problems almost always have 
solutions (if not “a” solution), conjectures are (shortly) proven, tools are effective, and consistency 
is never a problem. Sort-of-right mathematics would be in strong conflict with that picture. 
Could this warm up a bit what is sometime described as the cold-dead mathematics of school, 
where teachers and students are restricted to engage with ideas that have been “steeled” for 
decades or century (what Janvier and Glaymann termed as “des mathématiques toutes faites”)? 
Wouldn’t it make sense in a world increasingly populated by technologies increasingly capable of 
presenting on the spot mathematical information? When key capabilities are that of asking good 
questions and interpreting answers, it is more than enough to able to feel what it sort-of-right: it is 
fundamental! 
I think also it is an important statement to make, in response to how mathematics has been used 
to justify normative regimes of schooling primarily aimed at producing clarity, rationality, 
objectiveness, exactitude rather than pleasure, beauty, sensitivity, compassion and so on. It goes 
in favour of what Brown (1993) called the necessity of a pedagogy of the confuse, where errors, 
doubts or vagueness are not only brief and temporary obstacles to be overcome, but the very 
condition of doing mathematics. I see it also a way to positively respond to the “challenge” of 
technology. Let’s consider how Bret Victor’s project to “kill math” (http://worrydream.com/KillMath) 
in regard to its requirement of complex, abstract symbolic manipulations. Bret suggests using 
technology to simplify all these operations, and intuitively find (right or sort-of-right!) answers. In 
that light, even modeling (for which the sort-of-right mathematics gives an additional boost as to 
its relevance to what we do in schools) might take quite a new look (fig. 1). 
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Figure 1: modeling a curve with a quadratic function 

But as mentioned earlier, I want to insist in this paper on the sort-of-right possibilities for 
mathematics even outside of its practical applications where "good enough" solutions have long 
been recognized as the norm. The public, starting with our students, will certainly benefit from 
growing in awareness of this situation (see for example Furinghetti, 1993 ), and I feel the case is 
easily made! This is also, as one of the reviewer noted, where constructionism will most easily 
intersect with the ideas presented in this paper. The reader should thus be able to make insightful 
contributions from that side. On the other hand, bringing into conversation the sort-of-right aspect 
of more “theoretical” aspect mathematics might not come so easily. And I wonder if recognizing 
the interplay of perfection and imperfection, im|perfection, in mathematics “as a network of ideas” 
might incite us to explore different avenues for mathematical activity within constructionism. How 
about, for example, engaging students in creating programs to test a given mathematical 
conjecture (and discuss the outcomes), or play with the idea that a program (e.g. for a figure) could 
be a definition and discuss what follows from one or another (and why), or explore what happen if 
after creating something using that program, we decide to change the definition! I personally plan 
on trying some of this things in a near future, starting with Collatz’s conjecture, for example, as 
suggested by Stagerez (1997). 
I cannot conclude, however, without going back to Papert’s comment and react to the idea that 
there is something “so wrong” with mathematics as it is taught in schools. If it is OK for 
mathematics to be sort-of-right, maybe it should also be the case of “mathematics as it is taught 
in schools”. What I mean is that what we generally try to do in school with mathematics is incredibly 
difficult, if not simply impossible (as Brousseau (1988) contend). What I understand as being my 
job as a researcher in mathematics education is not to go about finding and fixing “what is wrong” 
in schools. It is to provide ideas as to what could possibly be done in, out, around, for, with, or 
even against mathematics educational system. Nothing more… but nothing less.  Which also 
means I very much agree with an another of Papert’s remarkable assertion in this video: 

I like to say there is a big distinction between something that I love and I call mathematics 
and something called “math”, which is what we teach in schools … and that’s not a 
mathematics curriculum it’s a “math” curriculum. […] Mathematics is an active intellectual 
activity, and it means working at things where you’re using the mathematical ideas that 
you are struggling with for a larger purpose. And, the idea that the larger purpose could be 
discovering something that the teacher decided you got to discover is not a larger purpose. 

Papert always insisted on the playfulness of doing mathematics as a paradigmatic example of 
what education in general ought to be. It is not always, not for everybody that mathematical 
rightfulness becomes an obstacle to the joys of mathematics. On the contrary, it is for many one 
of the core reasons why they love doing mathematics. Similarly, in other domains, the desire to 
know often comes with an aspiration toward “truth”. It is a noble part of human endeavor! But there 
are also moments, and people, for which rightfulness comes in the way, becomes a burden, and 
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dispossess life from its liveliness. It is time to see how (mathematics) education can also contribute 
this other noble part of being human, one in which it is not necessary to be right, to be good. 
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