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PART A: Vocabulary

Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes each sentence.
Then mark the answer on your answer sheet.

Despite the fact that Gross Domestic Product (GDP) has increased substantially in the
industrialized West, the levels of human contentment have remained ---------- .

1) apposite 2) interwoven 3) static 4) implicit
Immigration ---------- from the Latin word migration and means the act of a foreigner
entering a country in the aim of obtaining the right of permanent residence.

1) gathers 2) obtains 3) arises 4) derives

Not speaking the same language as your customers can lead to communication ---------- .
1) breakdown 2) brevity 3) gesture 4) imitation

The factory’s workforce has ---------- from over 4,000 to a few hundred.

1) withdrawn 2) dwindled 3) undercut 4) forecasted

The police came up empty-handed despite an ---------- exploration of the suspect’s home.
1) exhaustive 2) inescapable 3) ephemeral 4) inevitable

When the old man married a woman in her thirties, all everyone talked about was the
---------- in the couple’s ages.

1) diversity 2) disparity 3) longevity 4) extension

One local factory will ---------- the town’s job shortage by providing 250 more jobs.

1) overlook 2) adjust 3) displace 4) alleviate

PART B: Cloze Test

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits
each space. Then mark the correct choice on your answer sheet.

One commentator argues that the success of private schools is not in their money,
(8) -~ their organization. State schools fail their pupils because, under government
control, they lack options. But if head teachers at state schools (9) --------- given the
same freedom as those at private schools, namely (10) ---------- poor teachers and pay
more to good ones, parents would not need to send their children to private schools any
more.
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8- 1)thatis 2)itisin 3) but in 4)is
9- 1)had 2) were 3) to be 4) be
10- 1) by sacking 2) sacking 3) sacked 4) to sack

PART C: Reading Comprehension

Directions: Read the following three passages and answer the questions by choosing the best
choice (1), (2), (3), or (4). Then mark the correct choice on your answer sheet.

PASSAGE 1:

ANOVA or Analysis of Variance is a group of statistical models to test for significant
difference between means. It tests whether the means of various groups are equal or not. A
Multivariate analysis of Variance is called MANOVA. This is similar to ANOVA which is
a one-way Analysis of Variance, except that there are more than one variable or factors
involved. [1] When the various factors affecting the dependent variable including all their
combinations at different levels are studied and tested, these are called Factorial
experiments in MANOVA. No matter which type of MANOVA is being used, the
dependent variables are always linearly combined.

Various methods related to Analysis of Variance like hypothesis testing, partitioning of
sum of squares, and experimental techniques have been around since the beginning of the
19th century. [2] However, ANOVA and MANOVA as we know today were first used by
Sir Ronald Fisher in 1925 in his book Statistical Methods for Research Workers. Moreover,
randomization models were first published in 1923 by Neyman. [3]

There are various advantages of MANOVA over one-way ANOVA. Firstly, we can
study any interaction between the factors. Secondly, studying two or more factors
simultaneously increases the model’s efficiency. [4] And thirdly, the residual variation in
the model is reduced when more factors are included in the study.

MANOVA is extremely useful in experimental studies where manipulation of
independent factors is seen. Further, since various factors are studied together, it is easier to
determine which factors are really important. Also, MANOVA reduces the chances of Type
[ error that would result if multiple ANOVAs were used and also aids in the discovery of
differences that might remain hidden with ANOVA.

11- The main purpose of the passage, in general, is to introduce ---------- .
1) the advantages of MANOVA
2) the shortcomings of traditional statistical procedures
3) the concept of dependent variables
4) a group of statistical models to test for significant difference between means
12- The passage refers to all of the following as methods related to Analysis of Variance which
have been around since the beginning of the 19th century EXCEPT ---------- .
1) hypothesis testing 2) experimental techniques
3) partitioning of sum of squares 4) additive models
13- According to the passage, which statement is true?
1) ANOVA and MANOVA as we know today were first introduced in the 19th century.
2) Randomization models were first published in 1925 by Sir Ronald Fisher.
3) Randomization models were first published in Statistical Methods for Research Workers.
4) ANOVA and MANOVA as we know today were first used by Sir Ronald Fisher in 1925.
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14-

15-

16-

17-

Which of the following is NOT mentioned as an advantage of MANOVA?

1) It helps researchers study any interaction between the factors.

2) It helps researchers capture differences that might remain hidden with ANOVA.

3) It maximizes the chances of Type I error that would result if multiple ANOV As were
used.

4) It is extremely useful in experimental studies where manipulation of independent
factors is considered.

In which of the positions marked by [1], [2], [3], or [4] in the passage can the following

sentence be inserted?

This is used in studies where more than one factor affects the dependent variable.

D[1] 2)[2] 3) [3] 4) [4]
PASSAGE 2:

J. W. Tukey was born on July 16, 1915, in New Bedford, Massachusetts. He was the only
child of Ralph H. and Adah M. (Tasker) Tukey. His parents recognized the great potential
in their son at a very early age and decided to school him at home. Home schooling was
convenient for Tukey since both of his parents were teachers. Tukey’s formal education did
not begin until he entered Brown University in Providence, Rhode Island, to study
mathematics and chemistry.

Tukey completed his studies at Brown University when he graduated with a Master’s
degree in chemistry. He then went on to study for a doctorate in mathematics at Princeton
University in 1937. Tukey received his doctorate in 1939 for the dissertation
Denumerability in topology. This impressive thesis was then published in 1940 as
Convergence and Uniformity in topology. It was the second book in the Annals of
Mathematics Studies of the Princeton University Press. However, this was not Tukey’s first
publication. Even prior to obtaining his doctorate, he wrote three papers that had been
published.

After receiving his doctorate, Tukey accepted an offer to become an instructor at
Princeton University. At this time, his work was mainly concentrated in the area of abstract
mathematics. Also at this time, World War II was becoming a great influence on people’s,
including Tukey's, lives. During this time, Tukey had the opportunity to work with many
other great statisticians. He worked with George W. Brown, who had just completed a
doctorate in Statistics in the department of mathematics at Princeton, Wilfrid Dixon of
Princeton, Paul Dwyer of the University of Michigan, S. S. Wilks, and W. G. Cochran.

Three of Tukey’s specific contributions are the Box-and-Whisker Plot, the Stem-and-
Leaf Diagram, and Tukey’s Paired Comparisons. Box-and-Whisker Plots were invented by
Tukey as a means to display groups of data.

According to the passage, which statement is true about Tukey?

1) His parents were both chemistry teachers, so they educated him at home.

2) He studied mathematics and chemistry at Brown University.

3) His formal education did not begin until he entered high school.

4) His parents found him more talented than his brothers.

What was Tukey’s work mainly concentrated on when he accepted the offer to become
an instructor at Princeton University?

1) Chemistry 2) Applied mathematics

3) Abstract mathematics 4) Applied statistics
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20-

21-

The passage provides sufficient information to answer which of the following questions?

I. What was the title of Tukey’s Ph.D. dissertation?

I1. What was the title of his first publication?

I11. Which books did he publish during World War 11?

1) Only I 2)Iand II 3) Il and III 4) Only 1T

According to the passage, Tukey had a chance to work with all of the following

statisticians EXCEPT ---------- .

1) Wilfrid Dixon 2) Paul Dwyer

3) W. G. Cochran 4) Charles P. Winsor

Which ones are mentioned in the passage as Tukey’s specific contributions?

1) The Box-and-Whisker Plot, the Stem-and-Leaf Diagram, and Paired Comparisons

2) Estimation of the Spectra of Time Series, the Stem-and-Leaf Diagram, and Paired
Comparisons

3) Fast Fourier Transform Algorithm, the Stem-and-Leaf Diagram, and Paired Comparisons

4) Fast Fourier Transform Algorithm, Estimation of the Spectra of Time Series, and the Box-
and-Whisker Plot

PASSAGE 3:

Women in statistics classes do better academically than men over a semester despite having
more negative attitudes regarding their own abilities, according to our recent study in the
Journal of Statistics and Data Science Education. Using data from more than 100 male and
female students from multiple statistics classes, my colleague and 1 assessed gender
differences in grades over the course of a semester.

As part of the study, students also answered surveys at the start and end of the semester
that measured six different things: their fear of statistics teachers in general; their thoughts
about the usefulness of statistics; their perceptions of their own mathematical ability; their
anxiety in taking tests; their anxiety in interpreting statistics; and their fear of asking for help.
[1]

Overall, we found that students with more negative perceptions of their own mathematical
ability had lower grades over the course of the semester. [2] What’s even more interesting are
the gender differences that emerged. Even though men and women scored similarly on exams
at the start of the semester, women finished the semester with almost 10% higher final exam
grades. [3] This was the case even though women had significantly worse attitudes about their
mathematical abilities at the start of the semester than their male counterparts.

At the beginning of the semester specifically, women were more likely to rate their
mathematical abilities as lower than men in the class and report more anxiety toward exams
and toward interpreting statistical findings. However, each of these self-assessments improved
over the course of the semester such that women’s attitudes didn’t differ from men’s by the
end. [4] For men whose attitudes improved during the semester, grades also improved —
though not as much as women’s grades improved.

Which of the following best describes the main idea of the passage?

1) Female statistics teachers are better than their male peers.

2) Female students are not worried about statistics exams at all.

3) Women are better at statistics than they think.

4) Men have a more positive image of statistics teachers than women do.
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22-  Which of the following statements is true?
1) The author did the research alone.
2) The data were collected from 100 male and female students in one class.
3) Gender differences in students’ grades were assessed during a whole academic year.
4) The findings of the study appear in the Journal of Statistics and Data Science Education.
23- The survey at the beginning and at the end of the study measured all of the following
EXCEPT the students’ ---------- .
1) anxiety in interpreting statistics
2) anxiety in reading statistics textbooks
3) perceptions of their own mathematical ability
4) thoughts about the usefulness of statistics
24- According to the passage, which statement is true?
1) Women scored 10% higher than men on the exams at the start of the course.
2) Students with more negative perceptions of their own mathematical ability had
lower grades at the end of the study.
3) At the beginning of the study, women were more likely to report less anxiety toward
exams and toward interpreting statistical findings.
4) At the beginning of the study, women were more likely to rate their mathematical
abilities as higher than men.
25- In which of the positions marked by [1], [2], [3], or [4] in the passage can the following
sentence be inserted?
Meanwhile, the grades of male students who reported fear of statistics teachers or fear
of asking for help decreased more sharply over the course of the semester.

D[1] 2) 2] 3) [3] 4 [4]
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