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Introduction
* In order to be self-directed, online learners need to
know what information they lack.
* Personalized online educational tools can help these

learners gain new knowledge.

- Understanding more about learners’ perceived ability may help
improve the personalization of online educational tools.

e In the cognitive science literature, there 1s a gener-
al finding that people are miscalibrated in their per-
formance judgments.?!:?

* Much of the research on self-assessment is in domains
not taught in school.

* There i1s mixed evidence about students’ ability to
self-assess in school-taught domains.?

Research Questions
Do online participants perform similarly to participants from previ-
ous cognitive science studies?
* How well are people able to self-assess on an algebra task?

Because most people have experienced a great deal of feedback
on their algebra performance, it is likely that individuals will be bet-
ter calibrated to their algebraic equation solving ability than to their
performance answering trivia questions.

Experiment 1: Trivia

40 participants were recruited from Amazon’s Mechanical
Turk (19 female, mean age = 30.9 years).

Materials from Burson et al. (2006)! were used from two
domains: college acceptance rates and vears when Nobel

prizes were obtained. For both, there was an easy and

a difficult set of 10 questions. Participants estimated
their percentile estimate after each set (e.g., “Think
about these particular 10 estimates. Compared to oth-
er participants in this study, how good are you at de-
termining the year of the Nobel Prize within 5 years of
the correct year?”).

Original results broken out by difficulty (left) and do-
main (right) indicated overall poor calibration:
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Experiment 1 Results
« Results replicated those from Burson et al. (2006)

where both scores and percentile estimates were lower
on the difficult versions (left) and on the sets about
Nobel prize winning (right).

« Participants’ actual performance was only weakly re-
lated to actual performance: more difficult questions

and domains are rated as more difficult (r=.17, p<.05):
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e Online participants perform similarly to participants

from the original study on self-assessment in triv-
ia-based domains by Burson et al. from 2006.

Experiment 2: Algebra
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* Then estimated their performance: “How many of the
24 algebraic equations you just completed do
you think you answered correctly?” (absolute
self-assessment, something not asked 1in
Experiment 1); “Compared to others, how
good are you at solving algebraic equations?”
(relative self-assessment).

People have received feedback about both their abso-
lute and relative math ability, such as when taking

tests and when receiving percentile rankings on stan-
dardized tests. We thus would expect similar ability

to self-assess in both types of assessments.
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Experiment 2 Results

Correlation between actual performance and perceived
performance was high for both absolute (left) and rel-
ative (right) assessments (r=0.66, p<.001):

Average Score Rating by Quartile Average Percentile Estimate by Quartile

[\
AN
[
S
(e

—e— Score Estimate —e— Percentile Estimate

---------- Identity Line w ldentity Line

—_

o0
o0
[e)

[*)
S

N
[w)

(o)

Estimated score (out of 24)
)
S

S

Estimated percentile score (out of 100)

1 2 3 4 1 2 3 4
Quartile of Performance Quartile of Performance

The more someone found the task difficult, the more
they underestimated their performance:

Amount of Overestimation by Perceived Difficulty Average Percentile Estimate by Quartile
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Conclusions

e Online participants self-assess comparably to par-
ticipants of Burson et al.’s (2006) trivia-based
study: they are generally miscalibrated to their
ability relative to others, regardless of actual
skill level

« In contrast, participants are overall very well-cal-
ibrated to their ability 1n algebra, both absolute

and relative to others.

Future Directions

e How are learners calibrated to individual algebraic
subskill ability, (e.g., distribution, arithmetic?)
* Does perceived ability influence actual ability 1in
subsequent problem solving?
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