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Thank you, Graclas,Obrigado

 We express our thanks to the organizers of
ICOTS-7 and IASE for the opportunity to be
here.
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Outline

1. What is SOCR (Statistics Online
Computational Resource)?

2. Background on effectiveness of applets in
teaching probability

8 Kperiment: Effects of SOCR on student
tion and use of technology.

comments on other
ave done.
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1. What iIs SOCR?

* An ongoing, NSF-funded project created and
managed by Ivo Dinov (DUE 0442992).

» A set of portable online aids for probability and
statlstlcs educatlon technology based instruction

)uting at the high school,
graduate level.

Is for educators and
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1.1. SOCR Resources

1. Simulation Experiments

2. Distributions to compute probabilities

3. Interactive Analyses

ler, 6. Charts, 7. More

.socr.ucla.edu




1.2. Resources used In this study
* In our study, we used Distributions and
Experiments applets

« Some of the games applets are also
appropriate to teach Introductory

)lets lend themselves to
\nalysis but we used them

yel.

STATISTICS



il N e
T i s
Pt =
A . -\ P

1. Educators who test the material in the class
and develop classroom activities and
assessment tools to accompany the applets.

2. Software developers who are constantly
upgrading the code and the applets and who
dback from the educators.

est the material
chers.

O CR .
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o Effectiveness of Applets in -
teaching upper division probability at

college level
* Most existing knowledge of effectiveness of

applets is based on introductory statistics
classes, not Introductory probabillity classes.

al studies with a control

oductory upper division,
(b) controlled study.



oL Agreement on DIMensions in
teaching an Intro probabillity class.

1. Understand what random and chance
means

2. FInd and interpret probabillities

3. Use probablllty distributions to answer
“““ 2stions.

dom variables
tional probabilities
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' 3 Our QuaS|Exper|ment

e Fall 2005. Two Introduction to Probability
Classes. Undergraduate upper division.

 One class (treatment group) subject to
required SOCR and optional R In
homework and optional SOCR in class

5. Not a very intensive use.

(control group) could use
sed to required SOCR.

SOCR 10
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Group Major % Class %

SOCR (n=20) |Math/Ap M 45% |Junior 65%

9:00-9:50am Math/Ec  35% | Senior 15%
Other 20% |Grad 15%

STATISTICS

ath/Ap M 13%
ith/Ec  24%
)Stat 33%

g,other 30%

Junior 28%
Senior 28%

Grad 41%
*These grads
biostats mostly
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3 1. Two examples of SOCR activities
INn treatment group

Handouts 1 and 2 with a couple of the
activities using SOCR Is being distributed.
Components of the activities:

(a) They relate to the material covered at the
turned in with homework.

S how to use the applets
ork questions that could
ng the applets.
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(d) The three components followed
guidelines given by Roger Woodard and
Ginger Rowell in CAUSE workshop 2005.

(e) Exam questions In the final (see handout
3) could be answered using SOCR or R
(optional) or using formulas.

(like CLT) were also
control group but not
ework)

SOCR 13
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3.2 Outcomes of the Study
1. Learning Outcomes: Assessment tools

such as required homework, midterm,
final exams, identical in both groups, but
INn SOCR group use of SOCR required
for some homework.

outcome: Voluntary use of

final exam. SOCR group
CR and R, control only R

action outcomes

S OCR 14
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' 3.3. Learning outcomes

Figure 1. Total Score for the course

C T

T=Treatment (SOCR)
C=Control

Q0

o9

ol

Q1

oWl

>
<

Graphs by T=SOCR group; C=control group
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able 2. All Studen

t Learning Outcomes

(excluding grad students)
Group |Midterm(35) |Hwk (20) | Final(45) | Total(100)
SOCR |Mean=27.08 |16.41 29.23 72.73
(n=17) | Median=28.5 |16.41 29.40 72.44
Min=17.5 13.39 22.5 58.42
Max=33 19.07 36.9 84.89
1.73 4.3 8.08
15.76 28.48 70.45
16.92 29.4 71.22
4.69 18.4 43.19
. 19.74 37.2 90.55
4.44 5.31 1224




* Final exam conducted in computer lab with
centrally monitored terminals

e Treatment group could use SOCR or R;
Control group could use R

---- gy to answer questions:

OCR group
ntrol group

3 C R -
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End of quarter questionnaire:

(a) Technology made the class more
effective than in other classes not using
technology (79% vs. 67%)

(b) Class taught them things more relevant
an other classes (84% vs

5 survey. No way to remove
nts.
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(a) This was a small scale experiment, our
first, with moderate use of the SOCR
applets in the treatment group.

(b) Not easy to embark in using SOCR In
orobability classes, but experiment helped

se SOCR and what

2lp files to add to make it

ctors to implement it.

SOCR 19
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More conclusions...

In the treatment group:

(c ) Students were more at ease using
technology when assessing their learning

(d) Students were more homogeneous in the

overall, more satisfied.

DCR 20
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 More information on this and other
experiments conducted by Ivo Dinov’s
team can be found in the forthcoming
publication

Dinov, |. Sanchez, J. and Christou, N. Pedagogical
sment of the Statistic Online
rce in Introductory Probability and

0 appear In the journal Computers
ler Publishers

http://www.elsevier.c

5CR -

STATISTICS



Handouts

 Note 1. Handouts 1 and 2 with SOCR activities
used in the Treatment (SOCR) group have been
handed out and discussed during this talk.
These and other activities will appear in the
SOCR web site shortly.

) can be found In the next
roblems In the final exam that
he SOCR group answered

0CR -
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Exam that could use SOCR or R or formulas

Q.12.- What is the probability that in aroom with 10 people at |east
two people share the same birthday? Show work.

Note: Students can use the birthday experiment that was used in
homewor k-See Birthday activity handout

hitp://www.socr.ucla.edu/htmis/SOCR Presentations.html

Q.14.- In alarge lecture course, the scores on the final examination

rve closely. The average score was 60 points
e class scored between 50 and 70 points. The
choose from options): (i) larger than 10

10 points; (i11) impossible to say with the

S OCR an use normal distribution Applets that
STATISTICS anork



Q.30.- Let X be the random variable representing the gain (in $)
from playing a particular game and let Y the random variable
representing the gain in satisfaction. It is believed that X and Y
are jointly normally distributed with p,=0, u,=0, p=0.6, 6,=4
and 6,=2. (a) What would happen to the expected
satisfaction if the gain went from $5 to $10 dollars. Provide
the exact increase In expected satisfaction.(b) What would be
the effect on the joint distribution if p decreased to 0.3 and

c,—= became 47?

for this bivariate normal experiment
sed for homework)

s OCR 24
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26.- In deciding how many customer service representatives to
hire and in planning their schedules, afirm that markets
electronic typewriters studies repair times for the machines.
One such study revealed that repair times have an
approximately exponentia distribution, with a mean of 22
minutes. (@) Find the probability that arandomly selected

repair time will be less than 10 minutes. Show work and
sketch the density. Is this density more or less skewed than if
the random variable had mean 5? Show by comparing a
sketch of the density with mean 22 and a sketch of the density
with mean 5. (Note: Students can use Exponential applet)

continues assuming the mean is 22.

ewriters repairs is $50 for each half hour
labor. What is the probability that arepair
harge for labor of $100? Show work.

l mean of 22).
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