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Statistics   

Note: α = 0.05 

1. Thirty subjects are randomly assigned to six groups. The data represent test performance scores. 

Conduct ANOVA analysis and give conclusions. Show your calculation process and construct 

the ANOVA summary table. Continue the following analysis such as post hoc comparisons or 

simple main effect analysis if it is necessary. (19 pts.) 
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2. Explain the following concepts. 

(1) homogeneity of variance   (2 pts.)  (2) interval estimation  (2 pts.) 

(3) stratified random sampling  (2 pts.) (4) standard error of estimate  (2 pts.) 

(5) homoscedasticity  (2 pts.)   (6) type II error  (2 pts.) 

(7) central limit theorem  (2 pts.) 

 

Research Method 

3. Vaccine (疫苗) is crucial for controlling COVID-19. Now, Taiwan is developing a new vaccine, 

please answer the following questions: 

(1) How to decide the number of participants needed for the clinical test? (hint: considering the 

experimental design) (6 pts.) 

(2) To test the validity of the vaccine, please state what are: H0, H1, 1-β in this context. (6 pts.) 

(3) In your opinion, what is the most serious wrong decision to make? And why? (6 pts.) 

4. In a quasi-experimental design not all extraneous variables are controlled. 

(1) What is the most common problem in quasi-experimental design? (2 pts.) 

(2) Therefore, “causal inferences” can be made by what technique? (3 pts.) 
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5. (1) Please compare and contrast “longitudinal study” and “trend study.” (5 pts.) 

(2) Please provide one example of research topics for each method (just the topic, no need for  

the procedure or experimental design). (5 pts.) 

 

Psychological Testing 

6. What are the differences between common factor analysis and principal component analysis used 

in many measurement pursuits? (10 pts.) 

7. The following is a covariance matrix for a scale made up of four items:  

 Item 1 Item 2 Item 3 Item 4 

Item 1 .278 .056 .111 .111 

Item 2 .056 .278 .111 .111 

Item 3 .111 .111 .267 .089 

Item 4 .111 .111 .089 .178 

(1) What is coefficient alpha for this scale? (7 pts.) 

(2) What would the alpha for the scale be if the four items had an average inter-item correlation 

of 0.50? (7 pts.) 

8. Describe the Thurstone’s approach to attitude measurement. (10 pts.) 

 

 

 

F table and Q table are provided as follows. 
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附錄表 F 
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