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Consider the following scenario, which took place during a 
lecture in a Real Analysis course: The professor, whom we 
will call Mike, stated a theorem and then informed the class 
that they will now prove this theorem. Mike’s presentation 
comprised three parts. First, he suggested a naïve approach 
for proving, and demonstrated how this approach ends up 
with no fruitful result. Then, Mike reflected on this ‘failure’ 
and suggested a revised approach, which was based on an 
additional hypothesis. This effort indeed yielded a valid 
proof. Finally, Mike demonstrated how the proof he pre-
sented could be adapted into a two-line argument that does 
not rely on the additional hypothesis. He concluded his pre-
sentation by noting that the first two parts of the proof he 
presented are redundant, as the two-line argument is mathe-
matically valid, and in fact is identical to the proof presented 
in the course textbook; however, Mike said, this two-line 
proof is unintelligible. In their home assignment, the stu-
dents were asked to prove the theorem they just learned. One 
of the students, whom we will call Jane, submitted a proof 
that included a version of the ‘redundant’ chain of state-
ments Mike presented in the lecture, along with several 
errors that could indicate significant comprehension issues. 
The remainder of Jane’s proof—the concluding two-line 
argument—was error-free. What drew our attention to this 
scenario was Mike’s written feedback on Jane’s proof; rather 
than highlighting errors in the ‘redundant’ part of Jane’s 
proof, Mike instructed Jane to completely remove this part, 
ignoring the apparent issues of miscomprehension therein. 
Why did Mike reject the addition to the textbook proof that 
he himself constructed and presented in the lecture, and that 
according to him, made the proof more intelligible?  

We recognize in this scenario a variation in the norms and 
purposes of proof across different pedagogical contexts. 
Entering university, mathematics students engage with 
proofs in textbooks, in lectures, in lecturers’ notes, in stu-
dents’ personal notes and in their submitted assignments. It 
does not take long for students to realize that there are many 
differences between the proofs they were made familiar with 
at school and proofs as they are taught and discussed at uni-
versity. Moreover, while mathematics professors typically 
refer to ‘proof’ as a well-defined mathematical object, there 
are salient differences between the proofs student encounter 
in different courses, or even in different instructional con-
texts within the same course (as shown in Figures 1 and 2). 
Mathematics educators have argued that the recurrent and 
implicit shifts between different norms of proof in under-
graduate instruction leave students utterly perplexed 
regarding what constitutes a proof (e.g., Dreyfus, 1999). 

Relatively little is known as to why instructors decide to 
adhere to different norms of proof within a single course. 
Our aim in this article is to shed light on this issue by 
demonstrating affordances of different norms of proof in 
various pedagogical contexts.  
 

NORMS OF PROOF IN DIFFERENT  
PEDAGOGICAL CONTEXTS  
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Figure 1. A proof from Principles of Mathematical Analysis 
(Rudin, 1976, pp. 74–75).

Figure 2. An adaptation of the proof shown in Figure 1, as 
it appeared on the board in Mike’s lecture.
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Norms and purposes of proof 
As a basis for our exploration, we draw on the framework 
presented by Dawkins and Weber (2017) for conceptualizing 
proof in terms of the values that mathematicians seek to 
achieve in the theorems they produce, and the norms of 
proof adopted within the community of mathematicians in 
order to uphold these values. The premise of Dawkins and 
Weber’s framework is that mathematicians and students 
engage in proving and in proof presentation in ways that not 
only reflect their personal understandings, but also attempt 
to satisfy the values and norms by which their work will be 
judged. Values in this context represent a community’s 
shared orientations and goals, which are generally assumed 
without justification. Norms refer to regularities in the way 
members of a community perform shared practices in order 
to increase the extent to which the community’s values are 
achieved. Dawkins and Weber stressed the importance of 
clarifying the relationships between values and norms of 
proof, hypothesizing that if students cannot see how the 
norms they are being asked to adopt support shared values, 
they will not be able to apply these norms flexibly, and thus 
might misapply or over-apply them in novel situations. We 
note that the communication of proof in classrooms is typi-
cally not fully aligned with the norms of proof within the 
community of mathematicians. As we demonstrate here, the 
norms of proof that instructors negotiate with their students, 
often implicitly, represent not only instructors’ values as 
mathematicians, but also their pedagogical orientations and 
goals, and the tensions that may rise between them.  

One norm of proof that is particularly challenging to dis-
cern is what should or should not be included in a 
presentation of a proof. Dawkins and Weber (2017) have 
linked this norm to the value that mathematical knowledge 
and justification should be independent of contexts, i.e., that 
“mathematical truth […] should not depend on the experi-
ences of the author” (p. 129). According to Dawkins and 
Weber, one of the norms that uphold this value is that “math-
ematical proof is written without reference to author or 
reader’s agency, […] how an individual comes to understand 
these objects is not relevant” (p. 129). This norm is in line 
with observations of previous scholars (e.g., Selden & 
Selden, 2013) that proofs often omit details about the 
process by which they were constructed. Related norms 
were linked by Dawkins and Weber to the value that proofs 
should advance understanding of mathematics. For example, 
normative proofs do not include irrelevant statements, so 
that readers can assume that every detail in a proof is neces-
sary for its completeness and validity (Selden & Selden, 
2003). Another norm is that routine calculations and obvious 
justifications are omitted from a proof, as they are consid-
ered a distraction from its high-level ideas and overarching 
arguments. These norms often underlie the presentations of 
proofs in textbooks, as illustrated, for example, in the pref-
ace to the textbook Elementary Analysis (Ross, 2013): 

Most sophisticated readers find excessive details and 
references a hindrance (they break the flow of the proof 
and tend to obscure the main ideas) and would prefer to 
check the items mentally as they proceed. Accordingly, 
[…] proofs will be somewhat less detailed, and refer-

ences for the simplest facts will often be omitted. This 
should help prepare the reader for more advanced books 
which frequently give very brief arguments. (p. vi) 

However, the above-mentioned norms often do not apply 
to presentations of proofs in lectures. Studies have indicated 
that instructors in advanced mathematical courses present 
proofs in lectures for a variety of pedagogical purposes, 
including exemplifying proving processes and techniques, 
illustrating reasoning, and in general providing students with 
opportunities to appreciate the many nuances of proof, in 
order to enhance their understanding (Weber, 2012). In 
accordance with these goals, instructors adapt ‘textbook’ 
proofs in their lecture presentations in various ways to 
increase their ‘pedagogical quality’ (Lai & Weber, 2014), for 
example by making references to strategies and choices 
made in the process of proving, exploring special cases, or 
modeling informal modes of reasoning based on diagrams 
and figures, as shown in Figure 2. In addition, instructors 
adapt proofs in ways that are intended to support students’ 
independent proof reading, for instance by intentionally 
leaving logical gaps in proofs for their students to fill (Pinto 
& Karsenty, 2018).  

One consequence of these proof presentation practices is 
that students encounter proofs in textbooks and in lectures 
that serve different purposes and abide by different sets of 
norms. In particular, students entering university need not 
only to re-learn what constitutes a proof, but also to discern 
what constitutes a proof in a given context. For example, 
when students are asked to prove a mathematical statement in 
a certain context they need to decide whether ‘prove’ means 
to construct a polished ‘textbook-like’ proof, or whether it 
means to present a proof with meta-level commentary similar 
to the way proofs are presented in lectures, or perhaps they 
should present a narrative that best expresses their under-
standing, in their own words. In turn, instructors need to 
decide whether to admit proofs that include ‘unnecessary’ 
text, for example references to special cases or to the process 
of proving, or to assess students’ proofs according to the 
shared norms of the mathematics research community, which 
aim to conceal individual and contextual features, including 
the prover’s thinking and understanding. It is widely recog-
nized that students infer norms of proof from the tacit 
modelling implied in the way proofs are presented to them in 
lectures and in textbooks, and from how their own proofs are 
assessed (Stylianides, Stylianides & Weber, 2017). Thus, the 
norms of proof that instructors adopt in various instructional 
contexts, explicitly or implicitly, carry significant implica-
tions to student enculturation into university mathematics. 
Moreover, as Lai and Weber (2014) note, if instructors pre-
sent in lectures proofs that they would find unacceptable for 
their students to hand in, it can be expected that some stu-
dents would feel misled and frustrated, and moreover, that 
they would develop misconceptions about proof.  

In what follows we explore these dilemmas in the case 
of Mike and Jane. In the next section we examine how 
norms of proof varied in this case, first when Mike adopted 
a textbook proof in his lecture, then when Jane tried to rec-
oncile the textbook proof and lecture proof in her 
assignment, and finally when Mike provided feedback on 
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Jane’s proof. Then we discuss how Mike’s actions were 
oriented by his views regarding the pedagogical affor-
dances of different norms of proof.  

 
Same proof, different norms 
Cauchy’s Mean Value Theorem (henceforth CMV, see Fig-
ures 3 and 4), also known as the Generalized Mean Value 
Theorem, is one of the fundamental theorems of real analy-
sis. It is often taught in proximity to Rolle’s Theorem and 
Lagrange’s Mean Value Theorem (henceforth LMV), which 
are two special cases of CMV that historically preceded it: 
LMV is obtained from CMV by setting g(x) = x, and Rolle’s 
theorem is obtained from LMV by requiring in addition that 
f(a) = f(b). As illustrated in the two textbook proofs in Figures 
3 and 4, CMV is fairly simple to derive. Once an appropriate 
auxiliary function, h(x), has been defined, the proof of CMV 
readily follows from the fact that h is differentiable and 
attains a local maxima or minima inside the interval (a, b).  

The two illustrative textbooks proofs of CMV in Figures 3 
and 4 abide by the norms highlighted by Dawkins and Weber 
(2017). Both proofs are based on stipulated definitions and 
comprise a logically valid line of arguments with no ‘unnec-
essary’ text, with the exception of the first sentence in Ross’s 
proof; there is no description of the process by which the 
proof was created; some ‘routine’ calculations are omitted, 
and ‘obvious’ statements are made without justifications 
(e.g., “Clearly h is continuous”). The two proofs are also sim-
ilar in that there is no explanation regarding the origins of the 
auxiliary function h(x) or as to why it is so effective, practi-
cally reducing the proof of CMV to a simple computation.  

Mike taught CMV during the tenth week of a one-semester 
Real Analysis course at a large research university in the 
United States. During the semester, students were asked to 
submit their own versions of selected proofs from the lectures. 
These submissions were part of a term paper assignment, and 
Mike did not grade them, and instead provided written feed-
back about how he wanted students to revise their proofs 
before the end of the term. We collected data on Mike’s 
teaching through documenting his classroom sessions, con-
ducting interviews with him and collecting his marking of 
student course work (for further details, see Pinto & 
Karsenty, 2018). This Real Analysis course followed 
Rudin’s textbook Principles of Mathematical Analysis 
(1976). However, Mike diverged from the path proposed by 
Rudin for teaching CMV. Unlike Rudin, who derives Rolle’s 
Theorem and LMV as corollaries of CMV, Mike started with 
stating and presenting proofs of Rolle’s Theorem and LMV, 
and only then moved to introduce CMV. Mike first proposed 
a naïve approach: to try and prove CMV by applying LMV 
separately to the functions f and g. This approach failed, as 
he purposefully showed. Nevertheless, Mike reflected on 
this ‘failure’ and concluded that the naïve approach would 
work if LMV could somehow be applied ‘simultaneously’ to 
f and g. He then proposed adding a further hypothesis to the 
theorem—namely that g is invertible and g–1 is differen-
tiable—so that LMV could be applied to the composition  
f ∘ g–1. After verifying that the hypotheses of LMV are satis-
fied, Mike concluded that: 

Then, by applying the chain rule and simplifying the 
resulting expression, Mike derived CMV. As a third and 
final step, Mike proposed looking back at the proof of LMV 
and see whether the additional hypothesis could be avoided. 
As the proof of LMV in the special case of f ∘ g–1 unfolded 
(see for example Ross, 2013, pp. 233–234), the auxiliary 
function h(x) emerged, and Mike concluded the proof of 
CMV. At this point, Mike noted that, “We didn’t actually 
need to go through all this trouble to prove the theorem. In 
fact, the proof in the textbook starts right away with the def-
inition of the h(x), and it works, only that by reading this 
proof you would get no idea why the proof works, and now 
you do”. He then added, laughingly, “You do not have to go 
through all this trouble in your home assignments, since I 
will be the only one reading your proofs!”. 

Mike’s lecture presentation of the proof (henceforth, the 
‘lecture proof’) clearly breaches some of the norms of proof 
discussed by Dawkins and Weber (2017). Preceding the 
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Figure 3. A proof of CMV from Principles of Mathematical 
Analysis (Rudin, 1976, p. 107).

Figure 4. A proof of CMV from Elementary Analysis (Ross, 
2013, p. 241).
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proof of CMV with the proofs of Rolle’s Theorem and LMV 
is epistemologically redundant. Moreover, most of the lecture 
proof, up to the last few sentences that coincide with the text-
book proof, breach the norm “when an inference or 
assumption is introduced in a proof, it will be built upon at a 
later point” (p. 131). Mike presented the proof as if construct-
ing it in real time, and thus the text of the lecture proof 
included excessive detail on the process of proving. And 
finally, while presenting the proof, Mike reflected on his 
inner thoughts and considerations and also attended to the 
students’ perspective, which breaches the norm that a mathe-
matical proof should not include references to the author’s or 
the reader’s agency. Mike’s message to the students at the end 
of his presentation indicates that this breaching of the norms 
of proof was conscious and deliberate, in order to make the 
proof more intelligible from the students’ perspective.  

Following the lecture, students were requested to prove 
CMV, as one of their home assignments. Mike’s message to 
the students at the end of his presentation—“You do not 
have to go through all this trouble in your home assign-
ment”—indicated that students were not expected to follow 
the lecture proof verbatim, and could assume some flexibil-
ity with respect to the line of arguments they present. Indeed, 
most of the students in Mike’s class submitted proofs that 
were very close to the textbook proof, and that did not 
include any reference to the origin of the auxiliary function, 
as illustrated by the proof in Figure 5. However, several stu-
dents, including Jane, attempted to explain the trick move, 
and submitted proofs that incorporated elements from both 
the textbook and lecture proofs, as demonstrated in Jane’s 
proof, shown in Figure 6. 

Jane’s proof can be divided into two parts. In the first part, 
up to the word “Finally”, Jane appears to be trying to repro-
duce the ‘redundant’ part of the lecture proof. Jane does not 
follow this part of the lecture proof word by word, but 
roughly follows the chain of statements while using different 
notations. Jane also adds statements that were not mentioned 
in the lecture proof. For example, the sentence “The exis-
tence of [A, B] is followed by connectedness and closedness 
of [a, b] and continuity of g” is an attempt to explain why the 
image of g is necessarily a closed interval, which is a fact 
that was left implicit in the lecture proof. The second part of 
Jane’s proof—starting from the words “Finally define”—is 
an abridged version of the textbook proof, which can be read 
independently from the first part. Except for a small error 
(Jane wrote φ(x) = 0 instead of f ∘ g–1), it is logically valid. 

In contrast, the first part of the proof includes several 
apparent errors. For example, x0 is used before it is defined, 
and there is some confusion between x0 and y0. More impor-
tantly, some crucial details are missing. For example, the 
hypotheses “g is invertible” and “g–1 is differentiable” are not 
mentioned; some justifications, such as “g is strictly monot-
onic”, are not made explicit; and the hypotheses of LMV are 
not verified when LMV is applied to f ∘ g–1. These omissions 
could indicate serious issues of compression. For example, 
the omission of “g–1 is differentiable” could indicate that 
Jane was not aware of this implicit hypothesis, or that she 
has mistakenly believed that the inverse of every differen-
tiable function is differentiable. Alternatively, the omissions 
could also be attributed to a misapplication of the norm 

“Routine calculations and obvious justifications are omitted 
from a proof” (Dawkins & Weber, 2017). Jane might have 
considered these omissions acceptable, either for proofs in 
general or in the specific context of a homework assignment.  

Mike’s feedback on Jane’s proof, seen in Figure 7, com-
prised an ‘X’ spread on the first part of the proof. Jane 
resubmitted her proof without the first part, and Mike 
accepted it without any comment.  

 
Breaching norms of proof in lectures—a ped-
agogical decision 
The different versions of the proof of CMV demonstrate 
how norms and purposes of proof vary across pedagogical 
contexts. The crucial move in the proof is the definition of 
the auxiliary function h(x). Rudin’s proof makes no refer-
ence to the origins of the auxiliary function, and Ross’ proof 
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Figure 5. A student-generated proof of CMV.  

Figure 6. Jane’s proof of CMV. 

Figure 7. Mike’s feedback on Jane’s proof. 
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explicitly proposes it as a ‘trick’ that one can use with 
‘hope’, without making explicit the nature or source of this 
aspiration. Discussing the origins of the auxiliary function is 
not necessary for advancing the line of arguments in the 
proof. Thus, introducing h(x) without any explanation is 
well aligned with the norms of proof that, according to 
Dawkins and Weber (2017), are adopted within the commu-
nity of mathematicians in order to advance understanding of 
mathematics. On the other hand, by his own admission, 
Mike, a mathematician, purposely breached these norms in 
his lecture proof and addressed the origin of h(x) in order to 
promote student understanding.  

There is no consensus regarding what it means to under-
stand a proof, or how such understanding is achieved. After 
conducting an extensive literature review and interviews 
with mathematicians, Mejia-Ramos, Fuller, Weber, Rhoads 
and Samkoff (2012) have discerned seven facets of proof 
comprehension, distinguishing between local facets that can 
be discerned by studying a few related statements within the 
proof, and holistic facets that are ascertained by inferring the 
ideas or methods that motivate a major part of the proof, or 
the proof in its entirety (pp. 5–6). While Mike was probably 
not aware of Mejia-Ramos et al.’s work, his reflections on 
Rudin’s proof suggest that he considered it helpful for stu-
dents for developing local comprehension—how CMV can 
be derived through a logically valid line of arguments—but 
not holistic comprehension. Mike noted that the origin of the 
auxiliary function is tricky to explain. It appears specifically 
tailored for CMV, and it is not an application of a well-
known identity or a general proving technique. He claimed 
that students reading Rudin’s proof would likely fail to infer 
the proving strategies used for generating it, and may very 
well doubt whether they could have found the auxiliary 
function on their own. Moreover, Mike maintained that 
Rudin’s proof does not help students translate CMV into a 
picture or to express it without using cumbersome mathe-
matical statements. Rolle’s Theorem and LMV are fairly 
intuitive mathematical results with simple graphical and ver-
bal mediations, for example: “[Lagrange’s] Mean Value 
Theorem tells us that a differentiable function on [a, b] must 
somewhere have its derivative equal to the slope of the line 
connecting (a, f(a)) to (b, f(b))” (Ross, 2013, p. 233). In con-
trast, CMV expresses a ratio between the derivatives of two 
functions, f and g, which is significantly more complex to 
mediate graphically or verbally. Mike asserted that the lec-
ture proof helps students gain intuition into CMV by 
bringing it closer to Rolle’s Theorem and LMV. 

Mike’s adaptation of CMV highlights that different norms 
of proof may be better suited for promoting different facets 
of proof comprehension. Moreover, different norms of proof 
may be better suited for different pedagogical contexts. The 
analysis of the data we collected on Mike’s teaching (Pinto 
& Karsenty, 2018) suggests that breaching mathematicians’ 
norms of proof in lectures is a recurrent teaching practice of 
Mike, based on a belief that students benefit from engaging 
with different versions of the same proof that abide by dif-
ferent norms. Mike repeatedly encouraged his students to 
continue studying the proofs of the course outside class, 
using both the textbook and the lecture’s versions of the 
proof as resources. Like other mathematics professors, he 

attributed different purposes to textbook proofs and to lec-
ture proofs (e.g., Lai & Weber, 2014), maintaining that they 
complement one another. Whereas the textbook’s role is to 
lay down the ‘technical details’ of a proof, the lecture’s role 
is to help students distill the essence of a proof, i.e., its ‘big 
ideas’, by making accessible for them ‘informal’ intuitions 
and insights that cannot be fully expressed by symbolic 
statements.  

However, as illustrated in the case of CMV, reconciling dif-
ferent versions of a proof that abide by different norms and 
purposes is a challenge for students. For example, in the first 
part of Jane’s proof there are omissions that could be seen as an 
attempt to motivate the construction of the auxiliary function in 
a decontextualized, depersonalized, and detemporalized lan-
guage. In other words, Jane may have omitted crucial details 
in the first part of her proof since she thought that including 
these details would unnecessarily reveal the prover’s agency 
or the process of proving. From this perspective, Jane’s proof 
can be seen as reflecting a hybridization of the textbook proof 
and the lecture proof, which does not fully adhere to the 
norms or purposes of either of them. Mike’s feedback on 
Jane’s proof indicated that student-generated proofs should 
adhere to the ‘textbook’ norms, a message that Jane seems to 
have picked up. In the next section we reflect on Mike’s deci-
sion, and on the potential affordances of alternative 
feedbacks on Jane’s proof.  

 
Norms and purposes of proof assessment 
Both mathematics professors and students view student-gen-
erated proofs as an artifact that can be used to model and 
assess the student understanding (Miller, Infante & Weber, 
2018). Accordingly, students’ proof writing is oriented by 
two goals: to write a proof that best reflects their thinking 
and understanding, and to write a proof that satisfies the 
instructor’s expectations, by which their work will be 
judged. The task of re-proving CMV has the potential to cre-
ate tension between these two goals. On the one hand, 
students may want to include in their proof of CMV their 
insight into the origin of the auxiliary function in order to 
fully express their understanding. Moreover, presenting a 
move that Mike referred to in class as unintelligible without 
any attempt to explain or motivate it could signify to Mike a 
lack of involvement or interest. On the other hand, as Jane’s 
proof illustrated, producing a written proof based on a lec-
ture presentation is a complicated task, which could lead to 
making explicit errors or imprecisions that would result in 
grade reduction. Writing a personal version of the textbook 
proof is by far a simpler task, which could be performed 
merely by adding or omitting certain details.  

Encouraging students to submit proofs that resemble text-
book proofs has apparent advantages. These proofs are 
easier to validate, often easier to ‘fix’, and of course they 
abide by the norms of the mathematics research community, 
which students are expected to learn over time. However, 
this course of action comes with a price: textbooks’ norms of 
proofs are meant to obscure individual features of the 
process of proving, thus they offer less insight into idiosyn-
crasies of student thinking and understanding. Furthermore, 
if the main criterion for assessing students’ proofs is their 
logical validity, i.e., lack of explicit errors, then students’ 
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best strategy for attaining high evaluations would be to gen-
erally omit details from the proof, as illustrated in the proof 
in Figure 5, and consequently obscure any evidence of mis-
comprehension.  

Yet, admitting student-generated proofs that breach the 
norms of mathematics research community has its own 
risks. For example, rather than instructing Jane to remove 
the first part of her proof, Mike could have tried to draw 
Jane’s attention to her apparent miscomprehensions, guided 
her in how she should address the origin of h(x) within a 
written proof, or highlighted possible breaches of norms of 
proof, clarifying what kind of omissions are acceptable. We 
note two possible arguments against these alternative feed-
backs: first, a feedback addressing the numerous 
deficiencies in the first part of Jane’s proof could be over-
whelming, while selective feedback may be misconstrued as 
approval of unmarked errors. Second, any guidance towards 
a revision of the first part of Jane’s proof may convey a mes-
sage that redundant statements are acceptable within proofs, 
which conflicts with the norms of proof students are 
expected to internalize.  

In Mike’s case, the choice was clear. In the interviews 
with him, Mike maintained that ideally, feedback on stu-
dents’ written proofs should be restricted to counter- 
examples to invalid statements. He expressed his belief that 
such feedback conveys a message to students that mathemat-
ical validity is an absolute and objective standard rather than 
a teacher-imposed criterion. Mike’s decision to reject the 
first part of Jane’s proof was consistent with other feedback 
decisions he made throughout the course. Although present-
ing an analysis of the students’ work is beyond the scope of 
this article, we conjecture that these decisions had an impact 
on the proofs students ended up producing in this course. As 
the semester proceeded, the proofs students produced looked 
more and more like the textbook proofs, and Mike’s feed-
back took the form of counterexamples to false arguments, 
as he originally intended. However, Mike noted in retrospect 
that in many cases students ended up copying proofs from 
the textbook without understanding them. In the final inter-
view, he mentioned several examples where students’ 
revisions of their proofs in light of his questions revealed 
that, “they did not understand what they were talking about”. 

 
Concluding thoughts 
The case of Mike and Jane illustrates two facets of the vari-
ation of norms of proof across pedagogical contexts. From 
Jane’s perspective, this variation appeared to be a learning 
obstacle: in her first attempt to reconcile the textbook and 
lecture proofs, Jane included redundant statements while 
omitting crucial details. From Mike’ perspective, variation 
of norms is a pedagogical resource for advancing different 
purposes of proof. Like many other instructors, Mike 
exposes students in the lectures to proof narratives that do 
not adhere to mathematicians’ accepted norms, in order to 
provide students with insight into the process of proving, 
and more generally, to the practices that underlie mathemati-
cians’ work. However, when it comes to assessing 
student-generated proofs, Mike adopts mathematicians’ 
norms of proof, in part so that students learn to produce 
proofs that would be accepted within the community they 

are to join. Mike’s approach for assessment highlights a ten-
sion between different purposes of engaging students in 
proof writing: to gain insight into student understanding; to 
contribute, through feedback, to student learning; and to 
convey norms of proof writing. Mike’s approach to proof 
assessment may help students adopt mathematicians’ norms 
of proof writing, but it appeared to have led students to pro-
duce proofs that obscured their understanding, thus limiting 
his ability to tailor feedback in a formative way. On the other 
hand, while admitting proofs that breach mathematicians’ 
norms could provide better insight into student understand-
ing, it might hinder student learning of proof writing.  

In recognizing the affordances of different norms of proof 
for student learning, and the consequent dilemmas that 
teachers and students face in deciding which norms to 
adhere to in different pedagogical contexts, we are left with 
the question of how to navigate productively between differ-
ent norms of proof (and not just proof) in teaching and in 
assessment. We highlight this question here as one that 
needs to be seriously discussed, and that may have implica-
tions beyond the university level. For example, to what 
extent do tensions between different purposes of proof, and 
their corresponding sets of norms, exist at the high school 
level? What might be the effect of different approaches to 
students’ submitted work, as mentioned above, on successful 
or less successful enculturation into mathematicians’ proof 
practices? These are issues that we claim are important to 
pursue in subsequent studies. 
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