 PBAF 527 Quantitative Analysis I

Winter Quarter Final Exam 2007
Professor Alison Cullen

Please print your name on this cover sheet only.

_____________________________________________________

Please feel free to use notes, books, and practice problems, but not colleagues.

To maximize your score:

Focus on what you know.

State your assumptions.

Write clearly and show steps including problem setup.

Interpret EVERY answer with a sentence.

Breathe.
Honor Code: Signing on the line below indicates that this is entirely your work and not the work of any other person.  

_____________________________________________________ 

1.  “Does Cell Phone Use While Driving Impair Reaction Times?”  Psych Sci, 2001.
A recent experiment investigated whether cell phone use impairs drivers’ reaction times, using a sample of 40 students from the Univ. of Utah.  Students were randomly assigned to a cell phone group or to a control group, 20 students to each group.   On a machine that simulated driving situations, at irregular intervals a target flashed red or green.  Participants were instructed to press a “brake button” as soon as possible when they detected a red light.  The control group listened to the radio while they performed simulated driving.  The cell phone group carried out a conversation about a political issue on the cell phone while they performed simulated driving.

a. For each subject, reaction time was measured.    Average reaction time was 585.2 milliseconds for the cell phone group (with a standard deviation of 89.6) and 543.7 seconds for the control group (with a standard deviation of 65.3).  Is reaction time different for the population of cell phone users as compared to the control group?  Use =0.05.   5 points
b. Regardless of your previous results, report and interpret the p-value.  5 points
c. Regardless of your previous results, construct a 95% confidence interval on the difference between average reaction times in the two populations.  5 points
d. What bothers you about the experimental data that you have?  Assume that the subjects are random and representative and that sample size is NOT an issue.  5 points
2.   Imagine that a new research team decided to look further into the issue of cell phone usage and reaction times.  They recruited 20 students to carry out simulated driving.  Each student’s reaction time was recorded both while using a cell phone and while only listening to the radio.  The difference in reaction times for each student was calculated as reaction time using a cell phone minus reaction time listening to the radio.  And the average of the differences across the sample was 41.5 milliseconds.  The standard deviation of the difference was 52.5 milliseconds.
a. Using the information immediately above, is there a statistically significant difference in reaction time, while using a cell phone as opposed to while listening to the radio, in the student population (=0.05 significance level, use t-distribution).    5 points
b. Regardless of your results in the previous section what is the p-value?   5 points
c. Give a 95% confidence interval for the difference in reaction times.  5 points
d. State the biggest difference between the data in problem 1 and in problem 2.   5 points
e. How does this difference affect the results in problem 2?  5 points

3. (“In War over Teaching Reading: A U.S.-Local Clash” adapted from NYT, 3/9/2007)
A controversy about the best approach to teaching young children to read has led to a clash between federal and local education specialists.  The Reading First program introduced by the Bush Administration, gives $1 billion in grants to states but supports only programs that emphasize phonics and sounding out techniques, while discarding blended programs which include “whole language” methods that use cues such as pictures or context to teach reading.  Some states have chosen to adopt the primarily phonics based programs and thus become eligible for the federal funds.  Others have chosen to maintain blended programs and thus have forgone the federal funds.

a. Educators in Madison Wisconsin report that 82 third graders out of a random sample of 100 were reading at a proficient or advanced level (called “reading successfully”) under the blended program in 2004 while 89 third graders out of a random sample of 150 were reading successfully under the phonics program in 1998.  Was reading success independent of instruction program/method (=0.01)?

5 points

b. Construct a 99% confidence interval on the difference between proportion of third graders reading successfully in the two programs, regardless of your result in previous parts. 5 points

c. Give a p-value for the difference regardless of your result in previous parts.  

5 points

d. List two additional items about which you would like to have information for interpreting the results for the Madison reading curriculum data.  10 points
