
 
What is Statistics?   

Definition of Statistics - the practice of collecting and analyzing numerical data for the purpose of 

making conclusions 
 

What are some of the classic pitfalls of statistical analysis?   

1) Thinking you are DUE to win – Tim Hortons roll up the rim – 1 out of 10 chance to win 

 

2)  Cherry picking – reporting only your good statistics not the whole picture 

 

3)  You think something is still true disregarding the evidence shown  

 

 

In order to alleviate these pitfalls, it will be important for you to understand the following definitions. 
 

Population vs. Sample: 
 

 ____________________ – the entire, large group of people you would like to analyze 

 

 ____________________ – a smaller group of individuals from the bigger population 

 

Ways to Collect Data about your population or sample: 

 

 ____________  – poll every subject in the entire population (usually very difficult to do) 

 

 ____________ – ask a sample of people questions or their opinions on something 

 

 _________________ – observe the subjects in the sample – don’t assign or manipulate anything 

 

 _________________   – randomly assign your subjects to different groups and something is intentionally done 

to the subjects in your sample 

 

In an EXPERIMENT the subjects are either in: 

 

 __________________   – a group of subjects that something is intentionally done to 

 

 __________________   – a group of subjects in which nothing is manipulated  or they are given a placebo 

(fake treatment) so you have something to compare the results from your other treatment group to 

 

 

Biased vs. Unbiased Sample: 
 

 ______________   – BAD  - the way you collected your data favors certain outcomes (either overemphasizes 

or underemphasizes certain characteristics of the population) 

 

 ______________   – GOOD – random – good representation of your population 

 

 

IMPORTANT NOTES: 

 An experiment can show CAUSE and EFFECT but observational studies and surveys can not! 

 For a survey to be accurate it must be a RANDOM SAMPLE of people or it leads to BIAS. 

 For an experiment, having people volunteer to participate is okay….but you must randomly assign them to the 

different treatment groups. 

 

 



Venn Diagram Describing Experiment, Observational Study and Survey 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 
1. A survey was developed to estimate the average number of hours per week that adults spend exercising.  

Every third person entering a fitness complex was surveyed, with a total of 250 people surveyed.   

a.) Why might this survey design be biased? 

 

 

 

 

b.) Identify the population and the sample in the given scenario. 

 

 

 

 

 

 

2.  The manager of food services at a local high school is interested in assessing student opinion about a new 

lunch menu in the school cafeteria.  The manager is planning to conduct a sample survey of the student 

population. 

Which of the listed methods of selecting a sample would be the most effective at reducing bias? 

 

(1) Randomly select one day of the week and then select the first 30 students who enter the cafeteria that day. 

(2) Post a survey on the school website and take the first 30 surveys that are submitted. 

(3) Randomly select 30 students from a list of all the students in the school. 

(4) Randomly select students in the lunch line. 

 

3. Describe how a controlled experiment can be created to examine the effect of a new diet pill. 

 

 

 

 

 

 

 

 

 

 Experiment 

 

Participants are randomly 

assigned treatments to see 

the effects it has  

 

Cause and effect conclusions 

can be made  

 

 

 

 

   

Observational Study 
1 or more variables are observed 

w/no attempt to affect outcomes  

(no manipulation) 

Random selection needed to 

avoid bias 

 

 

 

 

 

 

 

 

 

 

 

 

 

Survey 
Data is gathered by 

ASKING people a 

number of 

questions 

 



4. Which scenario is best described as an observational study? 
 

1)  For a class project, students in Health class ask every tenth student entering the school if they eat 

breakfast in the morning. 

2) A social researcher wants to learn whether or not there is a link between attendance and grades.  She 

gathers data from 15 school districts. 

3) A researcher wants to learn whether or not there is a link between children’s daily amount of physical 

activity and their overall energy level.  During lunch at the local high school, she distributed a short 

questionnaire to students in the cafeteria. 

4) Sixty seniors taking a course in Advanced Algebra concepts are randomly divided into two classes.  One 

class uses a graphing calculators all the time and the other class never uses graphing calculators.  A 

guidance counselor wants to determine whether there is a link between graphing calculator use and 

students’ final exam grades. 

 

5.  A principal is concerned about the decline in the number of students who purchase food from the cafeteria.  A 

survey was developed to assist the principal.  The most appropriate method would be for the principal to 

randomly select students from 
 

1)  The junior class 

2) The student directory 

3) The A2 classes 

4) The students who are eating during C lunch 

 

6.  High school officials wanted to assess the need for a new diving board.  The created a survey and distributed it 

to a large, diverse crowd at the State Swim Meet held at their school.  Which characteristic of the survey is most 

likely to create a bias? 

  

1)  The number of participants 

2) The height of the participants 

3) The way the set of data from the survey was analyzed 

4) The way the participants were selected to take the survey 

 

7.  A survey is to be conducted in a small village to determine whether or not local residents should fund 

construction of a skateboard park by raising taxes.  Which segment of the population would provide the most 

unbiased responses? 
 

1)  A club of local skateboard enthusiasts 

2) Senior citizens living on a fixed income 

3) A group opposed to any increase in taxes 

4) Every tenth person 18 years of age or older walking down Main St. 

 

8.     Mrs. Smith has five A2 classes throughout the day.  As a surprise, she decides to allow her classes to either   

take an open notes, take home or partner test.  In order to decide which option is more popular with her students, 

she asks her 3rd block class what they would prefer.  Which type of study does this represent? 
 

 1)  Population survey 

 2)  Observational study 

 3)  Sample survey 

4)  Controlled experiment 

9.  Ben designed a survey to determine if study habits affect test scores.  He asked students in his Calculus class to 

take his survey and plotted the results.  Explain how sampling bias may have affected his results. 

 

 

 

 

 



 

10. For each of the following study descriptions, identify whether the study is a survey, an observational study, or 

an experiment, and give a reason for your answer.  
 

a.) A professional sports team traded its best player. The local television station wanted to find out what the fans 

thought of the trade. At the beginning of the evening news program, they asked viewers to call one number if they 

favored the trade and a different number if they were opposed to the trade. At the end of the news program, they 

announced that the majority of the callers favored the trade. 

 
 

b.) People should brush their teeth at least twice a day for at least two to three minutes with each brushing. For a 

statistics class project, you ask a random number of students at your school questions concerning their tooth 

brushing activities. 
 

 

c.) A study determines whether taking aspirin regularly helps to prevent heart attacks. A large group of male 

physicians of comparable health were randomly assigned equally to taking an aspirin every second day or to 

taking a placebo. After several years, the proportion of the study participants who had suffered heart attacks 

in each group was compared.  

 
 

d.) A study investigated whether boys are quicker at learning video games than girls. Twenty randomly selected boys 

and twenty randomly selected girls played a video game that they had never played before. The time it took them 

to reach a certain level of expertise was recorded.  

 

 

 

  11.  Which statement(s) about statistical studies is true? 
 

I. A survey of all English classes in a high school would be a good sample to determine the number of 

hours students throughout the school spend studying. 

II.    A survey of all ninth graders in a high school would be a good sample to determine the number of 

student parking spaces needed at that high school. 

III.   A survey of all students in one lunch period in a high school would be a good sample to determine the 

number of hours adults spend on social media websites. 

IV.  A survey of all Calculus students in a high school would be a good sample to determine the number of 

students throughout the school who don’t like math. 

 
 

1) I, only 

2) II, only 

3) I and III 

4) III and IV 

 


