Using Prediction and Classroom
Voting Via Clickers to Address
Students’ Overreliance
on the Representativeness
Heuristic




A lmportance of Studying Probability
Misconceptions

A Review of Literature

A Research Design

A Participants

A Results

A Conclusions

A Discussion and Questions



A Many students fail to overcome their
misconceptions about probability even after
formal instruction

(Kahneman & Tversky, 1972; Shaughnessy, 19 7 7 ; Hi rsch &

A Pure lecture on probabllity concepts Is not
enough to correct probability misconceptions

(Shaughnessy, 197 7 ; Hi rsch & Oo0Donnell , 2



A TheRepresentativeness HeuristidRH) involves
determining the likelihood for events based on
how well an outcome represents some aspect ¢
Its parent population.

(Shaughnessy, 1992)



A fair coin Is tossed six times and the results are recorc
In the order that they appear.

For each toss, the coin lands either H (heads) or
T (tails).

The following outcome is the MOST LIKELY to occur:

A
B.
C.
D
E

H H H T T RH- Features of Parent
TTHHT |'F|2H- Features of Parent & Appear Random

HTTHH

_I

Both A and B are equally |Ik@iy Features of Parent

Al of the a

pove sequences are equally likedyrect



A TheRepresentativeness HeuristidRH) involves
determining the likelihood for events based on
how well an outcome represents some aspect ¢
Its parent population.

A RH iIs useful and valid somesituations

A Misconception Is that one caalwaysrely on or
use RH

(Shaughnessy, 1992)



A Types of RH beliefs:

Alf a sample appears tmaintain features of parent
populationthen it Is more representative and
therefore more likely to occur

Alfasampledl | T EO tOeh Itidhdred
representative and therefore more likely to occur

Alf anoutcome has not occurred afte_r a_number of
tials OEAT EO EO OI T OA 1 E|

(Kahneman & Tversky, 1972; Shaughnessy 1992)



A  Prediction Rationale

d Frees students from the need for precision
(Kim & Kasmer, 2007; Lim, Kim, Cordero, Buendia, & Kasmer, 2007)

0 Helps students overcome misconceptions
(Fischbein and Grossman, 1997)




A Clickers Rationale

o Allow students to record predictions and compait
to correct probabillistic results

d Discussion of the answarhoices uncovers
appropriate logic of the problem

(Cline, Zullo, & Parker, 2007a)

d Most effective questions for classroom voting
elicit common errors and misconceptions

(Cline, 2006)



A In what ways does the use of prediction at
classroom voting via clickers contribute to
students recognizing and overcoming thei
misconceptions about representativeness

A To what extent can student probability
misconceptions about representativeness
be improved using prediction items and
classroom voting with clickers?
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A Pre-andPostTests

Ten multiple choiceuestions:

d 8RH Questiondased on

(EOOAE Q /6$1T1

d 2 Questions to test students

OOA T &2/ OEA OANOA
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Representativeness Heuristic

A RH LeSSOH Lesson

PowerPointPresentation ob multiple choicequestions
structured so that:

0

Students relying on th&H wouldselect certain
answer choice(s)

Students using correct probabillistic reasoning woul
select a different answer choice



A fair coin Is tossed six times and the results are recorc
In the order that they appear.

For each toss, the coin lands either H (heads) or
T (tails).

The following outcome is the MOST LIKELY to occur:

A
B.
C.
D
E

HHHT T TrH- Features of Parent
TTHHT I_'RH— Features of Parent & Appear Random

HTTHH

_I

Both A and B are equally |Ike|M—l Features of Parent

Al of the a

pove sequences are equally likedyrect



Representativeness Heuristic

A RH Lesson i

After showing each multipleehoice question:
0 Independentlypredict correctanswerchoice
0 Write prediction on supplied handout
0 Vote for prediction using clickers

Students discussed each question:
0 In student groups
0 Asaclass

Teachemrovided explanation for the correct/incorrect
answer choices via PowerPoint Slides



Representativeness Heuristic
Lesson

+

Comparison Group
w/o prediction or voting

A 4
Prediction-Only Group
w/ prediction only
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A 3 PreCalculus Classes
from the same Texas
Public High School

(TX Education Agency, 2008)

Ethnicity School Population
Percentage
Hispanic 89 %
White 8 %
Black 2%
Asian or Pacific <1%
Islander
Native American <1%
Student School Population
Subgroups Percentage
Economically 53 %
Disadvantaged
Special 8 %
Education
Gifted/Talented 10 %
Students
Limited English 7%

Proficient




