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Abstract

When teaching statistics, educators sometimes overestimate their students'
knowledge and abilities. This is due to the curse of knowledge, a cognitive bias
that causes people—especially experts—to overestimate how likely others are
to know and understand the same things as them. This can lead to various
issues, including struggling to communicate with students, and making stu-
dents feel less comfortable in the classroom. To address this, educators should
first identify situations where this bias can affect their teaching. In doing so,
they should consider relevant risk factors, and potentially also solicit feedback
from relevant individuals. Then, educators can reduce this bias and its impact
on their teaching by using techniques such as keeping the curse of knowledge
and their audience in mind, assessing students’ knowledge, assuming lack of
knowledge unless there is strong evidence to the contrary, and avoiding saying
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1 | INTRODUCTION

People—and especially experts—often struggle to properly
understand the perspective of those who do not know as
much as them. This is due to a cognitive bias known as
the curse of knowledge (or sometimes as the curse of
expertise) [4,5].

An example of the curse of knowledge appears in
Figure 1, where two experts are having a discussion
about how much the average person knows regarding
their field. They wildly overestimate this, despite under-
standing that people outside their field likely know less
about it than they—the experts—do.

If you the reader—like most people—are not an
expert in geochemistry, then you likely have no idea
what these experts are talking about, even though it feels

that things are obvious.

cognitive bias, communication, curse of knowledge, debiasing, education, egocentric bias,

obvious to them that the average person is familiar with
the concepts that they are discussing. An equivalent
comic for statistics could involve experts saying some-
thing like “The average person probably knows only a
few statistical tests, like the t-test and ANOVA, and
maybe also the chi-squared test.” Similarly to the geo-
chemistry example, even though knowledge of these tests
may seem obvious to those who teach and use statistics,
the average person is likely unaware of these tests, or
even of what a statistical test is.

Essentially, the curse of knowledge causes those with
certain knowledge—and especially expertise in a field—
to overestimate how likely others are to know and under-
stand the same things as them. This is a problem that
educators frequently encounter, since they are generally
much more knowledgeable about the subjects that they
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SILICATE CHEMISTRY IS SECOND
NATURE. TO US GEOCHEMISTS, SO
IT'S EASY TO FORGET THAT THE
AVERAGE PERSON PROBABLY ONLY
KNOWS THE FORMULAS FOR OLIVINE
AND ONE OR TWO FELDSPARS.

l AND QUARTZ, OF COURSE.

OF CO(RSE. J

EVEN WHEN THEY'RE TRYING TO
COMPENSATE FOR IT, EXPERTS IN ANYTHING
WILDLY OVERESTIMATE THE AVERAGE
PERSON'S FAMILIARTY WITH THEIR FIELD.

FIGURE 1
displaying the curse of knowledge. This comic, titled “Average

A comic illustrating a typical example of experts

Familiarity”, comes with the following added caption: “How could
anyone consider themselves a well-rounded adult without a basic
understanding of silicate geochemistry? Silicates are everywhere!
It's hard to throw a rock without throwing one!”. It is from , and is
available under a CC BY-NC 2.5 License ()

teach than their students are. For example, a statistics
educator who is well-familiar with the concept of p-value
may assume that various aspects of it—such as that it is
not an effect size—are obvious to their students, even
when that is not the case.

This paper presents an expository overview of the
curse of knowledge, positioned in the context of statistics
education. Its goal is to help statistics educators under-
stand this bias and avoid it in their teaching. In addition,
the material presented here may also help educators in
other fields, and may also help certain practitioners who
are not educators (eg, science communicators).

2 | THE CURSE OF KNOWLEDGE
IN STATISTICS EDUCATION

The curse of knowledge can cause various issues in statis-
tics education. For example, it may cause a teacher to
skip explaining something (eg, that the word “average”
may have more than one meaning) if they take it for
granted that their students already know this. Similarly,
the curse of knowledge can cause a teacher to

overestimate how fast and how well students will under-
stand the relationship between standard errors and confi-
dence intervals, and consequently to explain it too
quickly for them to follow.

Such issues, in turn, can reduce the effectiveness of
teaching. For example, this can happen if students are
taught advanced methods without sufficient checking of
their understanding of underlying statistical fundamen-
tals, and consequently misuse those methods (eg, if they
are taught how to use ANOVA, without sufficient under-
standing of the p-value that it outputs).

Furthermore, such issues can also interfere with the
learning environment in other ways. For example, they
can make the classroom feel less comfortable and inclu-
sive, if they make students feel that the teacher does not
understand them and does not show empathy, or if they
make students feel stupid since they are unfamiliar with
concepts the teacher thinks are obvious.

In addition, the curse of knowledge can cause similar
issues in teaching-related contexts outside the classroom,
and especially those involving interpersonal communica-
tion. For example, the curse of knowledge can make it
hard for a statistics instructor to figure out how to explain
the central limit theorem to a struggling student under
time pressure that hinders the instructor's ability to
understand the student's perspective. Similarly, the curse
of knowledge can make it hard for a statistics instructor
to give an effective presentation about statistical methods
to non-statistics peers (eg, teachers in other subjects) or
to a lay audience, again due to a difficulty in understand-
ing their perspectives.

However, there are two important caveats about these
issues.

First, although the curse of knowledge may influence
the way educators teach and communicate statistics, this
does not mean that it always does so. For example, there
are cases where educators use techniques such as
reflection—which we will see later—to debias their
thinking, and therefore eliminate the influence of the
curse of knowledge on their teaching.

Second, the curse of knowledge can play a role not
only in statistics education, but also in the teaching of
other subjects—such as biology, psychology, and com-
puter science—given that there is a gap in knowledge
between teachers and their students in those fields too.
Nevertheless, it seems reasonable to suggest that the
curse of knowledge likely plays a bigger role in statistics
education than in the education of many other fields,
given the high interdisciplinary applicability of statistics.

Specifically, a key reason for this is that statistics
experts often teach statistics to students whose back-
ground is very different from their own (eg, biology stu-
dents), which can increase the gap in knowledge and
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perspective between them and their students (eg, as
opposed to a biology professor teaching biology students).
Furthermore, students’ exposure to statistics is often
unsystematic and non-standardized, as it is driven pri-
marily by what they have been exposed to or taught in
their educational background, and in their current disci-
pline or study area. In contrast, statistics educators, who
should have received a thorough and extensive education
in statistics, need to do the work to discover their stu-
dents’ backgrounds and wunderstand their students’
perspectives.

Future research could determine whether there is
indeed such a difference in the curse of knowledge across
the teaching of different fields, by investigating how dif-
ferent teachers' perception of students' knowledge is from
students’ actual knowledge across fields. Such research
could also investigate other aspects of the curse of knowl-
edge in statistics education, such as whether certain con-
cepts in statistics (eg, p-value and estimation) tend to
involve a greater curse of knowledge than others, and if
so, whether this is moderated by factors such as students’
educational background and level (eg, high school vs col-
lege). Determining this could help statistics educators
identify cases where they are more likely to display the
curse of knowledge, which could help them avoid it more
effectively.

3 | PSYCHOLOGY AND CAUSES OF
THE CURSE OF KNOWLEDGE

The curse of knowledge is generally attributed to two
main cognitive mechanisms, both of which can influence
people simultaneously [4].

The first mechanism is inhibitory control; this repre-
sents people's difficulty to ignore information that they
possess when trying to understand other people's per-
spectives. For example, this means that if a statistics
teacher knows a certain concept, such as linear regres-
sion, then it can be hard for them to ignore their own
knowledge of this concept when trying to figure out the
thought process of students who have not yet learned
about it.

The second mechanism is fluency misattribution; this
represents people's tendency to overestimate the likeli-
hood that others have the same information as them, as
well as the ease with which others can process this infor-
mation. For example, this means that if a teacher knows
how to use a certain formula, such as the one for calcu-
lating standard deviation (SD), then they might overesti-
mate the likelihood that their students know how to use
this formula too, and underestimate the time it will take
them to apply, or become familiar with, it.

In addition, other cognitive mechanisms can also play
a role in causing the curse of knowledge. This includes,
for example, the anchoring-and-adjustment process,
which occurs when people remain anchored to their own
perspective when trying to reason about someone else's
perspective [4]. This also includes having issues with
one's theory of mind, which is the ability to understand
that others can be different from oneself when it comes
to things such as perceptions, thoughts, and emo-
tions [2,7].

Finally, from a psychological perspective, the curse of
knowledge is similar to the concept of epistemic egocen-
trism [4,10], and is considered to be a type of egocentric
bias, since it causes people to rely too heavily on their
own perspective when trying to reason about other peo-
ple's perspectives [6,11]. However, a unique feature of the
curse of knowledge is its asymmetry, since it influences
only those who attempt to reason about the perspective
of those who have less knowledge, but not the other way
around [1,3].

4 | DEALING WITH THE CURSE
OF KNOWLEDGE

Now that we have seen what the curse of knowledge is,
why it is a problem, and what causes it, a key remaining
question is what we can do to deal with it effectively.

Below, we will see techniques that can help with this.
Many statistics educators are likely already familiar with
at least some of these techniques, and use them to
improve their teaching, including to mitigate the curse of
knowledge and other biases. Accordingly, the goals of
this section are to highlight at least some of these tech-
niques, to potentially help all of us, no matter how famil-
iar we are with these techniques, to use them more
effectively, particularly in the context of the curse of
knowledge.

As statistics educators looking to reduce the curse of
knowledge, the first thing we can do after learning
about this bias is reflect on our teaching, in order to
identify situations where we may have displayed this
bias in the past or are likely to display it in the future.
When doing this, we should focus on situations where
we are particularly likely to display this bias, due to fac-
tors such as:

1. Having an especially large gap in knowledge between
us and our students, for example, if we are a statistics
professor who is giving a talk to middle-school
students.

2. Engaging with diverse audiences—that have very dif-
ferent statistics knowledge—over short periods of
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time, for example, if we immediately go from teaching
statistics students to teaching humanities students.

3. Having recently gone over the learning material
extensively—for example, as part of lesson
preparation—which makes it much fresher in
our mind.

When reflecting on teaching, it is important to also
keep in mind the bias blind spot, which is the tendency to
underestimate and overlook our own biases [8,9,12]. This
blind spot means that we are prone to underestimating
and ignoring our curse of knowledge, so even if we intui-
tively feel that we do not display this bias, it will likely be
worthwhile to engage in reflection. In addition, it may be
beneficial to solicit relevant feedback from others, for
example, by asking students if there are concepts they
would have liked to have seen or heard explanations in
more detail.

Once someone better understands when and how
they are likely to display the curse of knowledge, they
can move on to debiasing their teaching accordingly. The
following are several key techniques that can be used to
achieve this:

1. Keep the curse of knowledge in mind while
teaching and preparing. For example, if I catch
myself thinking “it's obvious that the p-value isn't an
effect size, so I don't need to mention it”, I can stop
and ask myself “could I be overestimating how obvi-
ous this is to my students, just because it's so obvious
to me?”.

2. Always have the audience in mind. For example,
in preparing a lesson plan and wondering whether
there is a need to explain a certain concept (eg, SD),
one can ask oneself what level the students are at,
how likely they are to know this concept, and how
likely they are to be able to understand this concept
without an explanation. When doing this, it must be
remembered that even within the same classroom, the
students are likely to have very different knowledge
and abilities.

3. Assess students’ knowledge. For example, one
can look at recent student work to identify concepts
that students are struggling with despite what a
teacher might intuitively expect. In addition, while
teaching, one can actively ask students whether
they understand certain concepts, or whether they
would like more or repeated explanation of those
concepts.

4. When in doubt, assume lack of knowledge. For
example, if one is unsure whether students are famil-
iar with a certain concept, it is often better to explain
it than not. This is because failing to explain necessary

concepts can lead to substantial issues—such as stu-
dents not understanding what is going on and conse-
quently feeling uncomfortable—which generally
outweigh any potential downsides associated with
explaining concepts that students already know. How-
ever, it can be a significant turnoff, and lead to losing
students’ cooperation, if time is wasted going over
familiar ground. Being open and honest with students,
as well as learning their backgrounds, can achieve the
desirable balance.

5. Avoid saying that things are obvious. For exam-
ple, one should generally avoid saying things such
as “obviously this is wrong”, “of course that's not
the case”, or “as this equation clearly shows”. This
is because what is being discussed may not be as
obvious to students as may be thought, and by
implying that it should be obvious one can make
students feel that there is something wrong
with them.

5 | CONCLUSIONS

A common mistake that educators make while teaching
statistics is assuming that their students know more than
they really do. This is often due to a cognitive bias called
the curse of knowledge, which causes people—and espe-
cially experts—to overestimate how likely others are to
know and understand the same things as them. This can
lead to various issues, including struggling to communi-
cate with students, and making students feel less com-
fortable in the classroom.

To deal with the curse of knowledge, one should first
identify situations where it is likely to affect one's teach-
ing. When doing this, one should consider factors that
increase the risk of this bias, such as having an especially
large gap in knowledge from one's students. Feedback
can also be solicited from relevant individuals, such as
peers and students.

Then, this issue and its influence on teaching can be
mitigated by using various techniques. These include
keeping the curse of knowledge and the audience in
mind, assessing students' knowledge, assuming lack of
knowledge unless there is strong evidence to the con-
trary, being open with students, and avoiding saying that
things are obvious.

Doing this can help understand the range of students,
communicate with them better, teach them more effec-
tively, and make them feel more comfortable in the
learning environment.
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