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And over 25,000 participants – “Cast of thousands!”

...unskilled and unaware of it

Knowledge Surveys: Self Reported Learning Gains
Are They Meaningful?

Three Competing Hypotheses
Regarding Self‐Assessment
1. Self‐assessment is just meaningless random noise. Students
can’t self‐assess.
2. People have a strong propensity toward overestimating
their abilities. Those least competent exhibit the greatest
overconfidence in their actual abilities.
3. Overall, people's self‐assessed competence is in accord
with the competence that they can demonstrate. They
might get even better at it if instructors helped them to
develop their skill.
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Seminal Paper 1999
Journal of Personality and Social Psychology

The Dunning‐Kruger Effect
• “People are typically overly optimistic when evaluating the
quality of their performance on social and intellectual tasks. In
particular, poor performers grossly overestimate their
performances because their incompetence deprives them of the
skills needed to recognize their deficits” (Ehrlinger, Johnson,
Banner, Dunning, & Kruger, 2008).
• “People tend to hold overly favorable views of their abilities in
many social and intellectual domains” (Kruger & Dunning, 1999).

First serious effort to quantify self‐assessment.
First to demonstrate self‐assessment is teachable.
We now know more, but only because of the foundation that they began to build.

The Dunning‐Kruger Effect in a K‐D Graph

We arrive at this interpretation by computing DIFFERENCES
as our basis for articulating the Dunning‐Kruger Effect.

Blue – Self‐assessed competency
Red – Measured competency

The Dunning–Kruger effect expresses that relatively unskilled people suffer illusory
superiority and mistakenly assess their abilities to be much higher than they really are.
Conversely, persons with high ability tend to underestimate their relative competence.
“...their incompetence deprives them of the skills needed to recognize their deficits.”

Our Paired Measuring Instruments

People with lower ability tend to overestimate their competence; persons with
higher ability tend to underestimate their competence.

We too can show K‐D graphs

• Competence: Science Literacy Concept Inventory (SLCI)
– 25 multiple choice items address 12 concepts
– Validated on over 24,000 participants
– Reliability R = .84

• Self‐assessed competence: Knowledge Survey of
Science Literacy Concept Inventory (KSSLCI)
– Self Assess competence ratings to address each of 25 items
– Validated on over 2000 participants
– R = .93

• Plus global postdicted query rated after taking SLCI
– Over 4000 participants
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...but we believe that doing so leads to false conclusions. WHY?
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What’s Under the Hood?

What “perfect
signal” looks like...

N = 65

What random
noise looks like....

...and what
strong
associations
do not look
like.

N = 84
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N = 45

N = 140

...what strong associations between
self‐assessed competence and actual
competence look like...

It’s important to know what
randomness looks like...

...in EVERY kind of graph used to
depict paired measures involving self‐
assessment.
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Self‐assessed Competence minus
Demonstrated Competence

Pazicni and Bauer (2013)
Chemistry Education Research and Practice

Which
Graphs
Depict
Pure Noise ?

r = ‐.59

Demonstrated Competence
From Pazicni and Bauer (2013, p. 28, Fig. 5) Note the format of this graph is (y – x) versus (x)

Random noise (nonsense) shown by a random
number simulation of our data set.

Our Actual Data Graphed as (Y‐X)
versus (X)

r = ‐.72

Data shown as scatterplot of
individuals (and also aggregated into
groups in a column graph)

Well, is anything safe?

Note that the format of this graph is (y – x) versus (x)
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Scatterplots of Confidence vs. Competence

Examine the Data Categorically

Global Postdicted after Taking SLCI vs. SLCI

KSSLCI vs. the SLCI

If the “D‐K Effect” is prevalent, we should see novices wildly overestimating and experts
somewhat underestimating.

Noise: by Participants and by Items
Some applications that we are
exploring

Collectively, people prove VERY good at estimating what they know.
Knowledge Surveys are detailed granular collective self‐assessments.

r = .76

How They Actually Did on Each Item
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Collective self‐assessment (2)
How 2048 People Collectively Self‐Assess on Each Item

How 2048 People Collectively Thought They Would Do

Collective Self‐Assessment

r = .64

How IRT (3PL) Assessed the Actual Difficulty of Each Item
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Novice to Expert Trends in Confidence versus
Competence by Academic Rank: Item by Item

Collective Self‐Assessments of
Institutions
Not only do the Concept Inventory scores
reflect institutional selectivity, so do the
scores and collective self‐assessments of
confidence on each of the twenty‐five
items.

Regardless of institutional selectivity,
students’ collective self‐assessments of
confidence on each of the twenty‐five
items across institutions are quite
consistent.

INSTITUTIONS (continued)

INSTITUTIONS + FACULTY WORKSHOPS

Demographics and Privilege

Half of us self‐assess within ±10 ppts
Over two‐thirds of us self‐assess within ±15 ppts
Over three‐quarters of us self‐assess within ±20 ppts
Only about 6% of us are “unskilled and unaware of it”.

Minority ethnicities score lower than the majority in both confidence and competence on
every one of the 25 items. Self‐assessed competence correlates strongly with demonstrated
competence in both groups.
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End
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