PSY230		FallB2018
M2 Assignment

General instruction:
1. Complete the Practice Problem first, if you have not done so. It will help you become proficient in answering the questions here.
2. Check out the “Assignment Guides” in the Navigation menu in Blackboard to see how to properly show your math work, instruction on essential procedures in Word and Excel, and APA formatting examples.
3. Use this document to fill in the answers to the questions. You must type out a clear answer to each question, even if the answer is also contained in the Excel file submitted to show work.


Q 1. Simple Probability (6 points) 
Download the Excel data file provided in Blackboard to answer this set of questions. For each question, compute the probability of randomly selecting a case from the data set with the target variable attribute. The Excel file only needs to be submitted if you are using the file to show your work/process.  (2 points for each question, deduct 1 if the process is correct but the result is incorrect.)

Helpful tips:
· Being able to sort the data will be helpful for answering these questions. Review the Essential Skills for Excel in “Assignment Guides” in the navigation panel of the course site.
· These questions are simple probability questions based solely on the data set provided in the Excel file. They have nothing to do with calculating z or finding proportions in the z table.
· Probability is always expressed in the decimal format (e.g. .15, .4, .99… etc), not as a fraction or percentage.

a. What is the probability of drawing a person who is female?

Prob(female) = (number of females)/(total number of people)
                         = 26/50
                        = 0.52

b. What is the probability of drawing a person who is younger than 70 years old (excluding those who are 70)?

Prob(Age < 70) = (number of people younger than 70 years old)/(total number of people)
                           = 8/50
                           = 0.16   


c. What is the probability of drawing a person who has an IQ score higher than 120 (not including 120)?

Prob(IQ > 120) = (number of people who have an IQ  higher than 120)/(total number of people)
                           = 11/50
                           = 0.22   






d. Which marital status group has the highest probability of being drawn from the group of subjects?


	Marital
	Code
	Frequency
	Probability = Frequency/50

	1
	Single
	6
	0.12

	2
	Married
	24
	0.48

	3
	Divorced
	14
	0.28

	4
	Widowed
	6
	0.12




The marital status group "Married" has the highest probability of 0.48 of being drawn from the group of subjects.



e. What is the probability of drawing a person with 12 or fewer years of schooling (including 12)?

Prob(EDUC < 12)
 = (number of people with 12 or fewer years of schooling)/(total number of people)
 = 13/50
 = 0.26 


f. What is the probability of drawing a male with more than 14 years of schooling (excluding 14)?

Prob(Male and EDUC > 14)
= (number of males with more than 14 years of schooling)/(total number of people)
= 9/50
[bookmark: _GoBack]= 0.18


Q2. Proportions (percentages) in a Z Distribution (20 points)
The scores from a standardized test were normally distributed with a mean (μ) of 30 and a standard deviation (σ) of 4. Because the scores were normally distributed, they could be converted into a Z distribution so that the proportion (or percentage) of students scoring in a certain range could be estimated using the Z table. 
(2 points per question, deduct 1 if the process is correct but the result is incorrect.)

Helpful tips: 
It helps to draw a Z distribution (bell curve) and place the individual Z score on the distribution for answering a question. Use the Z table for converting between Z score and area (percentage) of the distribution. 

a. John has a score of 37. What is John’s Z score? 



z-score = 

               =      
               = 1.75 

b. What is the percentage of students that score higher than John?

P(Z > 1.75) = 4.01% (According to the Z table)



c. If 1000 students take the test, how many of them would likely score below John’s score? (Round the answer to a whole number) 

P(Z < 1.75) = 100% - 4.01%
                    = 95.99%
95.99% of 1000 students = about 960 students
Therefore, 960 students scored below 37     



d. Tom has a score of 25. What is Tom’s Z score? 


z-score = 

               =      
               = -1.25 



e. What is the percentage of students that score higher than Tom?

P(Z > -1.25) = 1 – P(Z > 1.25)
                      = 100% - 10.56%    (According to the Z table)
                      = 89.44% 



f. What is the percentage of students that score between John and Tom? 

P(-1.25 < Z < 1.75) = P(Z = 0 to Z = 1.25) + P(Z = 0 to Z = 1.75)
                                 = 39.44% + 45.99%
                                 = 85.43%  


g. If 1000 students took the test, how many of them would likely score below Tom’s score? 

P(Z < -1.25) = P(Z > 1.25)
                      = 10.56%
10.56% of 1000 = 0.1056(1000) = 105.6 or about 106 students


h. Anna scores at the 95th percentile on this exam, what is her Z score?

According to the Z table, P(Z < 1.645) = 1 – P(Z > 1.645)
                                                                   = 1 – 0.05
                                                                   = 0.95

Therefore, Anna’s Z-score is 1.645



i. Based on the result of the previous question, what is Anna’s actual score on the exam?


Since , then



      = 30 + (4)(1.645)
      = 36.58     



j. What would be the median score on this exam?

The mean and median of a Normal distribution are equal so the median score is 30.


Q3. Z Distribution: From Probabilities to Proportions (percentages) (7 points)
Answer the following questions with this scenario:
To assist students with deficient math skills, the local school district decides to use the standardized math test scores to identify students who are scoring in the lowest 5% of the population of fifth-graders. These students will then be enrolled in after-school tutoring sessions provided by the district to improve their math skills.

Helpful tips:
Review the tutorial videos on “how to use the Z table” before answering the following questions.

[image: ]

a. What is the probability of randomly drawing a student from the whole population of fifth-graders that would meet the selection criterion for the tutoring program? (.5 point) Explain how you determine the answer. (.5 point)

The score that corresponds to the lowest 5% of the population of fifth-graders would meet the selection criterion for the tutoring program so the probability is 5% or 0.05.


b. If the district has 200 fifth-graders (this is the whole population of fifth-graders), how many will be identified as meeting the selection criterion for the tutoring program? (1 point, .5 if the process is correct but the result was calculated incorrectly)

5% of 200 = 0.05(200)
                  = 10 fifth-graders


c. If we use a Z distribution to represent all the test scores from the fifth-graders, what is the Z score that serves as the critical (or cutoff) value for this “significant” portion of students who will receive tutoring? (1 point) Explain how you find the answer. (1 point)

According to the Z table, P(Z < -1.645) = P(Z > 1.645)
                                                                   = 0.05
                                                                   
Therefore, the Z-score is -1.645



d. This standardized math test has a published mean (μ) of 80 and standard deviation (σ) of 10 in standardized scores. Based on the critical Z score (from the question above, what would be the critical standardized score if we use the standardized scores to select students for the tutoring program? (2 points: 1 if the process is correct but the result was calculated incorrectly)


Since , then



      = 80 + (10)(-1.645)
      = 63.55     (critical standardized score)



e. Taylor has a standardized score of 60, will she be enrolled in the tutoring program? (.5 point) Explain your rationale for this answer. (.5 point)

Since Taylor’s score is lower than 63.55, the critical standard score, she will be enrolled in the tutoring program.


Q4. Z Distribution: From Probabilities to Proportions (7 points)
Answer the following questions with this scenario:
In another initiative, the local school district would like to promote awareness of the students’ BMI (body mass index) and encourage parents of students with extremely high or extremely low BMI to work with the school nurse in improving their children’s health. The school district decides to measure all third-graders’ BMIs, identify the highest 2% and the lowest 2% of the students, and then follow up with their parents. The graph below demonstrates the areas in the BMI distribution for the health program. 

Helpful tips:
Review the tutorial videos on “how to use the Z table” before answering the following questions.

[image: ]

a. If we randomly draw one third-grader out of the school district, what is the probability of that child having a BMI that meets the criterion for the health program? (.5 point) Explain how you figure out the answer. (.5 point)

The BMI that corresponds to the lowest 2% and highest 2% of the population of third-graders that would meet the selection criterion for the health program is 2% + 2% = 4% or 0.04.

b. If the BMI distribution is converted into a Z distribution, what would be the upper critical Z value and the lower critical Z value that mark the two “significant” areas at the tails? (2 points total, 1 point for each critical Z) Explain how you found the answers. (1 point total, .5 point for each rationale)


According to the Z table, P(Z > 2.05) = 0.0202 (closest area to 0.02 according to the Z table)
By symmetry, P(Z < -2.05) = 0.0202
             Therefore,  the upper critical Z value is  2.05 and lower  critical Z value is -2.05.





c. If Lindsay’s BMI is converted into a Z score of 1, what is the probability of drawing a student out of the school district that has a Z score that is equal or higher than Lindsay’s Z score? (.5 point) Explain how you find the answer. (.5 point)

According to the Z table,
P(Z > 1) = 0.1587 

d. If the school district has a total of 350 third-graders, how many students’ parents will be contacted by the school nurse? (Round the answer to a whole number) (1 point: .5 if the process is correct but the result was calculated incorrectly)

4% of 350 = 0.04(350) = 14

e. If the school district chooses a different strategy and sets the higher and lower cut-off points at Z values of +3 and -3, will the school nurse have more students or fewer students to follow up with, compared to the original cut-offs (1% at the upper and lower ends of the distribution)? (.5 point) Explain how you determined the answer. (.5 point)

The school nurse will have fewer students to follow up with because a cut-off of 3 is more extreme than a cut-off of 2.05. Specifically, the area to the right of z under the standard normal curve becomes smaller as z increases.

Extra Credit Question (2 point)

A researcher measures a simple reaction time (RT) task with a large sample of 1000 subjects. The data are normally distributed, with the following descriptive statistics:
Lowest: 750ms
Longest: 1800ms
Mean: 1250ms

If we randomly select a small sample of 100 RT data points from the original data set and then calculate the mean of this small sample, the sample mean is much more likely to be around 1250ms than around 750ms or 1800ms. Explain in your own words why this is the case.

Answer:
We expect that extremely few RT times are 750ms or more and 1800 ms or less. In a normal distribution, more values are concentrated around the mean of the distribution. More specifically, according to the empirical rule, around 68% of observations are within one standard deviations of the mean.  Around 95% are within two standard deviations of the mean and almost all values are within 3 standard deviations of the mean. 
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