
Chapter 6 – Planning and Conducting an Experiment or Study Answer Key 

CK-12 Advanced Probability and Statistics 

Concepts  1 

6.1 Sampling and Bias 

Answers 

1. Girls High School soccer players 

2. Each high school soccer player 

3. census 

4. boys, varsity players, etc… 

5. The two most common bias types here are convenience bias as she asked those she would 

have contact with easily, and incorrect sampling frame as boys and other soccer teams are not 

in the study. 

6. Sampling frame 

7. Stratification 

8. Incorrect response bias because of the way the poll was presented to you. 

9. Judgment bias as the biologist was using a familiar area and time to estimate populations. 

Cluster bias as she is also looking at only one lake and making conclusions about an entire 

population. 

10. Systematic sampling because the store owner has selected the customers in a fixed interval. 

11. MISSING ANSWER 

12. MISSING ANSWER 
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6.2 Reducing Bias in Sampling 

Answers 

     1. Convenience biases as the first 30 riders were asked their opinions. Incorrect sampling 

         frame as the first 30 riders would be keen to try the Pukeinator. 

2. Cluster sampling as the color would not indicate a relationship with an opinion about the 

ride. 

3. Volunteer response bias as participants in the survey would self-select to complete it. 

Non-response bias as there would be participants who would not do the survey. 

4. Incorrect response bias as some would not freely admit they were afraid. Questionnaire 

bias as the wording of the question might elicit a particular response. Systematic sampling 

as the question was only asked of boys. This could also be an incorrect sampling fram as no 

girls were asked and only teenagers were asked. 

5. Stratification as riders in the different time frames may have a different opinions. 

6. 

 

 

 

 

 

 16, 20, 9, 25, 31, 30, 29, 8, 10, 23 

7. 

 

 

 

 

 

           8, 35, 21, 10, 29, 21 
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8. 

 

 

 

 

 

      26, 10, 5, 13, 16 

9. 

 

 

 

 

 

      25, 1, 8, 7, 27, 26, 21, 6, 14, 5, 19 

Since student number 25 was chosen twice, the repeat was ignored and numbers 2 through 12 

were surveyed. 

 

10. 

 

 

 

 

 

               35, 15, 32 
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6.3 Experiment Techniques 

Answers 

1. a) Population is fruit flies and the treatment is breeding intelligent ones with regular ones. 

b) Observational study as the group of druit flies undergoing treatment was chosen. 

c) No, there would be lurking variables as the treatment was not randomly assigned.  

2. a) This is a repeated measures design as each student becomes their own matched pair as 

they test the two brands. 

b) Students may choose the cola they prefer if the samples were poured from original 

bottles. A blind experiment should be done where labels on the bottles were covered and 

samples were poured into identical unmarked cups. 

c) If one cola had a bitter after-taste it is possible that drinking this one first would either 

sway your opinion or change the taste of the second sample. You could randomly assign 

each student a different order for cups one and two. 

3. a) Ordering the pulse rates you get: 

Student Number 
Pulse rate 

6 
44 

1 
46 

11 
54 

7 
56 

9 
60 

10 
62 

3 
64 

4 
66 

2 
72 

8 
76 

12 
76 

5 
82 

Assuming that your performance is affected by your pulse rate, you could pair the students 
into groups based on their order from the left table above. 

  

Pair 
Students 

1 
6, 1 

2 
11, 7 

3 
9, 10 

4 
3, 4 

5 
2, 8 

6 
12, 5 
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b)  
 

 

 

 

 

 

Therefore, the first four pairs has the first student using black ink (Treatment 1) and the last 

two pairs have the second student using black ink. Thus: 

Treatment 1(Black ink): Students numbered 6, 11, 9, 3, 8, 5 

Treatment 2(Red ink): Students numbered 1, 7, 10, 4, 2, 12 

 

c) Using pulse rates may be incorrect as students test taking stress may not affect their pulse 

rates. Other factors such as sleep, diet, amount of preparation, and mathematical abilities 

may also influence performance and would be lurking variables. 

 

d) Using a repeated measures design may control differences in pulse rates. Have each 

student take a test using black ink and another using red ink. Both tests given would have to 

be similar in design and difficulty level. 

 

4. a)  Children with epilepsy who have not responded to traditional treatment. 

b)  In order to conclude that this was a valid experiment, you would have to know that the  

children were randomly assigned to the treatment and control groups. 

c) The treatment group would be the group who starts on the high fat diet immediately. 

The control group would be the group who starts on the diet in 3 months. 

d) The conclusion could be that the high fat diet is effective in treating the children with 

epilepsy who have not responded to traditional medications. 
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5. In order to use the block design we would need to have six blocks: 

Treatment 

1 in grass height with chemical fertilizer 

1 in grass height with organic fertilizer 

2 in grass height with chemical fertilizer 

2 in grass height with organic fertilizer 

4 in grass height with chemical fertilizer 

4 in grass height with organic fertilizer 

 

Using a random generator, each block number would be assigned to the different treatment 

and cut length. So for example the number generator assigns Block 1 to be the organic 

fertilizer with grass cut to 2 inches. 

 

6. Answers will vary. One example is the counterbalanced measures design which helps to 

eliminate lurking and other variables of the standard measures design. In the counterbalanced 

measures design participants are separated into groups and each group is subjected to each 

treatment in a different order. A pretest and posttest is performed to determine interpretation 

of results. 

 

7. Statistical significance is used to test a hypothesis and determines the likelihood that the 

results obtained are not by chance. Significance levels of 0.01 to 0.05 are used in that a level of 

0.05 means that there is a 5% probability that the results are due to chance. 

 

8. Answers may vary. One example is with sampling bias may produce errors as some samples 

may be less likely to be included than others therefore results will be different. 

 

9. A matched pair experiment is a randomized block design in which there is two treatments to 

apply. Randomly select students from the school to participate in the study. Randomly separate 

these students into two groups. Group 1 would taste Pepsi first and Coke second (two blocks). 

Group 2 would taste the colas in the opposite order. Colas are poured from bottles with labels 

covered and into unmarked cups.  
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10. a) 20 

b) 3 

c) 5 

d) 5 to represent the five different diets. 

e) There would be 4 subjects in each block. 

f) Researchers would determine the difference between ideal weight and the number of 

pounds overweight for each participant. These numbers would be arranged 

numerically. Blocks would be determined from the bottom and top of this list. 

 

11. Since teaching is personal specific, each class of students should have two groups. Once 

group would be taught one method for learning arithmetic and the second group the other 

method. Students would all be given a pretest and a posttest to determine effectiveness of the 

method. The response variable would be the ability to do arithmetic after undergoing the 

teaching of the method. 

 

12. Answers will vary but should include randomly selecting individuals for each group from the 

300 subjects. 

 

13. An observational study involves researchers observing subjects and measure variables of 

interest without assigning treatments. An experiment involves researchers applying treatments 

to subjects (people, animals, land, etc…) and then measures the effect of the treatments on the 

subjects. An experiment, especially a randomized experiment, can minimize bias through the 

design of the experiment. A disadvantage to experiments is that they are not suitable for all 

research questions especially when there are ethical concerns with one of the group treatments. 

As well experiments are more difficult to design. Observational studies are easier to design but 

may have lurking variables. 
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14. a) yes 

b) Explanatory variables are the types of arithmetic instruction (standard vs 

computerized) and the response variables are the pre and post test results. 

c) Confounding variables are variables the researcher would fail to control. In this 

experiment allowed students to volunteer to use the computer software then those 

students comfortable with computers would volunteer and not others. Therefore the 

results may be skewed due to the familiarity with computers. 

15. Answers will vary but could include the fact that cause and effect cannot be determined 

unless there is a associative variation. In other words, the data must show that a change in one 

variable is almost always accompanied with a change in the other variable.  

16. Answers will vary depending on news item chosen. 

17. Answers will vary based on news item chosen. 

18. This is an observational study because the study involves researchers observing subjects 

and measure variables of interest (allergy tests and surveys) without assigning treatments. 

19. a) This is an experiment because the study involves researchers applying treatments to      

subjects (patients with acne) and then measures the effect of the treatments on the 

subjects. 

b) Answers will vary but one confounding variable may be that there is a perceived 

relationship between the risk of attempted suicide and severe acne. There may be 

other factors that influence the risk of suicide other than acne. 

20. Answers will vary depending on the issue chosen. 

 

 


