
1. Can Chimps Solve Problems? 
In 1978, researchers Premack and Woodruff1 reported a study in Science 
magazine where an adult chimpanzee named Sarah was shown videotapes of 
eight different scenarios of a human being faced with a problem. After each 
videotape showing, she was presented with two photographs, one of which 
depicted a correct solution to the problem. For example, if the videotape showed 
the human unable to extricate himself from a locked cage, the photograph with the 
correct solution showed a key. 

Sarah picked the photograph with the correct solution for seven of the eight 
problems. Can chimpanzees solve problems?  

 

                                            
1 “Chimpanzee problem-solving: A test for comprehension,” Science 3, vol 202(4367), pp. 532-535 



2. Can Dolphins Communicate? 
From ISI Workshop2 at Butler University on November 1, 2014 

 
Phase 1: Dr. Jarvis Bastian placed a large canvas curtain in the middle of the pool. Doris was 
on one side of the curtain and could see the headlight, whereas Buzz was on the other side of 
the curtain and could not see the headlight. Dr. Bastian turned on the headlight and let it shine 
steadily. He then watched to see what Doris would do. After looking at the light, Doris swam 
near the curtain and began to whistle loudly. Shortly after that, Buzz whistled back and then 
pressed the button on the right—he got it correct and so both dolphins got a fish. But this single 
attempt was not enough to convince Dr. Bastian that Doris had communicated with Buzz 
through her whistling. Dr. Bastian repeated the process several times, sometimes having the 
light blink (so Doris needed to let Buzz know to push the left button) and other times having it 
glow steadily (so Doris needed to let Buzz know to push the right button).  He kept track of how 
often Buzz pushed the correct button.  
 
Depending whether or not the light was blinking or shown steadily, Doris had to communicate to 
Buzz as to which button to push. If he pushed the right button, they both got food (fish). 
 
In one phase of the study, Dr. Bastian had Buzz attempt to push the correct button a total of 16 
different times. In this phase of the study, Buzz pushed the correct button 15 out of 16 times. 
Does this provide convincing evidence the Doris and Buzz are communicating?  
 
 
 
 
 
Phase 2: The study design is similar with some adjustments to the barrier between Doris and 
Buzz, with the canvas curtain being replaced by a plywood board. The research conjecture, 
observational units, and variable remain the same. 
 
In this case, Buzz pushed the correct button only 16 out of 28 times. The variable is the same 
(whether or not Buzz pushed the correct button), but the number of observational units has 
changed to 28 (the number of attempts). Does this provide convincing evidence the Doris and 
Buzz are communicating?3 

                                            
2 www.rossmanchance.com/isi/DolphinsHS.docx 
3 (Epilogue: Dr. Bastian soon discovered that in the previous set of attempts, the equipment malfunctioned and the food 
dispenser for Doris did not operate and so Doris was not receiving her fish rewards during the study. Dr. Bastian fixed the 
equipment and ran the study again. This time he found convincing evidence that Buzz was not guessing.) 



3. Left Twix or Right Twix? 
 
My students found that 66% of randomly surveyed 
NHS students (n=50) preferred Left Twix over 
Right Twix4. Is this a significant difference? 

 

                                            
4 Many students articulated specific and clear reasons for their choice based on chocolate, caramel, taste, etc. 



4. The Kristen Gilbert Case 
 

Kristen Gilbert worked as a nurse in the intensive care unit of the VA hospital in Northampton, 
Massachusetts in the 1990’s. During her shifts, other nurses became suspicious that she was 
killing patients by injecting them with epinephrine, a heart stimulant. An analysis of 1641 eight-
hour shifts was presented as evidence at her trial (Cobb and Gelbach, 2005). Is there 
statistical evidence that Gilbert murdered patients? 

 
 Death on shift?  

Gilbert Present? Yes No Total 

Yes 40 217 257 

No 34 1350 1384 

Total: 74 1567 1641 



5. Hiring Discrimination? 
(from TPS5e, page 5) 

 
An airline has just finished training 25 pilots— 15 male and 10 female—to become captains. 
Unfortunately, only eight captain positions are available right now. Airline managers announce 
that they will use a lottery to determine which pilots will fill the available positions. The names 
of all 25 pilots will be written on identical slips of paper. The slips will be placed in a hat, mixed 
thoroughly, and drawn out one at a time until all eight captains have been identified. 
A day later, managers announce the results of the lottery. Of the 8 captains chosen, 5 are 
female and 3 are male. Some of the male pilots who weren’t selected suspect that the lottery 
was not carried out fairly. One of these pilots asks your statistics class for advice about 
whether to file a grievance with the pilots’ union. 
The key question in this possible discrimination case seems to be: Is it plausible (believable) 
that these results happened just by chance?  



6. The Midge Problem 
 
In 1981, two new varieties of a tiny biting insect called a midge were discovered in the jungles of 
Brazil by biologists W. L. Grogan and W. W. Wirth.  They dubbed one kind of midge an Apf 
midge and the other an Af midge.  The biologists found that the Apf midge is a carrier of a 
debilitating disease that causes swelling of the brain when a human is bitten by an infected 
midge.  Although the disease is rarely fatal, the disability caused by the swelling may be 
permanent.  The other form of the midge, the Af, is quite harmless and a valuable pollinator.  In 
an effort to distinguish the two varieties, the biologists took measurements on the midges they 
caught.  The two measurements taken were wing length and antenna length, both measured in 
centimeters.  The data are provided below. 
 
Af midges 
Wing length (cm) 1.72 1.64 1.74 1.7 1.82 1.82 1.9 1.82 2.08 
Antenna length (cm) 1.24 1.38 1.36 1.4 1.38 1.48 1.38 1.54 1.56 
 
Apf midges 
Wing length (cm) 1.78 1.86 1.96 2.0 2.0 1.96 
Antenna length (cm) 1.14 1.2 1.3 1.26 1.28 1.18 
 
Is it possible to distinguish an Af midge from an Apf midge on the basis of wing and antenna 
lengths?5 

                                            
5 Source: “The Midge Problem,” Everybody’s Problems, Consortium, Number 55, Fall, 1995, COMAP, Inc., Lexington, 
MA. 



7. Dietary Change and Cholesterol 
From NCTM’s Navigating through Data Analysis in Grades 9-12 

 

 
 
Table 1 

 
 
Was the diet a success, or could decreases in cholesterol levels have been due merely to 
chance? 
 
1. Write 2-3 questions that could be answered from this data set. 
 
 
 
2. Write 2-3 questions that this data set could answer if someone asked YOU to change your 

diet to lower your cholesterol. 
 
 
 
3. Answer one of the questions you wrote using graphs and statistics from the data. Explain and 

justify your conclusion. 
 
 
4. To whom can conclusions from this data be generalized (applied)? Explain. 



8. Stent Study 
(from OpenIntro v.3) 

 
Stents are devices put inside blood vessels that assist in patient recovery after cardiac events 
and reduce the risk of an additional heart attack or death. Many doctors have hoped that there 
would be similar benefits for patients at risk of stroke.6 We start by writing the principal question 
the researchers hope to answer: 
 
Does the use of stents reduce the risk of stroke? 
 
The researchers who asked this question collected data on 451 at-risk patients. Each volunteer 
patient was randomly assigned to one of two groups: 
 

Treatment group: Patients in the treatment group received a stent and medical management. 
The medical management included medications, management of risk factors, 
and help in lifestyle modification. 

Control group: Patients in the control group received the same medical management as the 
treatment group, but they did not receive stents. 

 
Researchers randomly assigned 224 patients to the treatment group and 227 to the control 
group. In this study, the control group provides a reference point against which we can measure 
the medical impact of stents in the treatment group. 
 
Researchers studied the effect of stents at two time points: 30 days after enrollment and 365 
days after enrollment. The results of 5 patients and the overall summary are in the tables below. 
 

      
 

                                            
6

 Chimowitz MI, Lynn MJ, Derdeyn CP, et al. 2011. Stenting versus Aggressive Medical Therapy for Intracranial Arterial 
Stenosis. New England Journal of Medicine 365:993-1003. www.nejm.org/doi/full/10.1056/NEJMoa1105335. NY Times 
article reporting on the study: www.nytimes.com/2011/09/08/health/research/08stent.html. 



9. Is Yawning Contagious? 
(TPS 4e) 

 
Data from an experiment involving 50 subjects on the TV show MythBusters investigated this 
question. Here’s a brief recap. Each subject was placed in a booth for an extended period of 
time and monitored by hidden camera. Thirty-four subjects were given a “yawn seed” by one of 
the experimenters; that is, the experimenter yawned in the subject’s presence before leaving the 
room. The remaining 16 subjects were given no yawn seed. What happened? The table below 
shows the results:  
 

 
 
So…is yawning contagious? Explain. 



10. Can Facebook Identify Terrorists?7 
 

Suppose Facebook has developed an algorithm that can identify Facebook users who are twice 
as likely to be involved in terrorist activities as the typical Facebook user. Your neighbor has 
been identified as one of the 100,000 Facebook users that fit the profile of a terrorist. Assuming 
there are 200 million Facebook users, 10,000 of which really are terrorists, should you be 
worried about your neighbor? Explain.8 

                                            
7 Ellenberg, Jordan (2014-05-29). How Not to Be Wrong: The Power of Mathematical Thinking (p. 167). Penguin 
Group US. Kindle Edition. 
8 Two questions worth considering: 1) What is the likelihood that your neighbor would make the list if, in fact, he is 
not a terrorist? 2) What is the likelihood that your neighbor is not a terrorist given that he is on the list? 


