
STAT 100 OBJECTIVES
There are two types of objectives: Process objectives and content objectives. Process objectives are broad and

integrated throughout the entire course, whereas content objectives are more specific.

Process objectives that apply to everything we do:
1. Distinguish between a population and a sample; distinguish between (fixed) population quantities and (random)

sample quantities; relate these notions to the concept of statistical inference.

2. Read articles containing statistical content with a critical eye, interpreting basic concepts such as p-values and
confidence intervals.

3. Distinguish between association and causation; identify conditions that allow us to conclude that the former
implies the latter.

4. Draw meaningful conclusions from tables and graphs of data.

Specific statistics content objectives:

(1) Recognize whether a study is a randomized experiment or an observational study and explain why this has
implications for inferring causation [Chapters 1, 5].

(2) Distinguish among various types of categorical and measurement data [Chapter 3].

(3) Distinguish bias from unreliability; recognize good survey practice, including various commonly-used plans for
selected unbiased samples, as well as pitfalls in designing and administering surveys that can lead to bias [Chapters 3,
4].

(4) Use margin of error to calculate a 95% confidence interval for a population proportion given sample data [Chap-
ter 4].

(5) Explain, recognize, and cite examples of explanatory, response, confounding (lurking), and interacting variables
[Chapter 5].

(6) Recognize case-control and blocking/pairing designs, placebos, controls, and blinding; explain their purpose and
how they relate to placebo and Hawthorne effects [Chapter 5].

(7) Interpret numerical summaries of center/location (including five-number summaries) and spread; predict how
particular changes in data will influence these summaries; calculate five-number summaries from data [Chapter 7].

(8) Interpret stem plots, box plots, and histograms for measurement data to learn about shape, location, and spread
of a distribution; create such displays as appropriate [Chapter 7].

(9) Use the empirical rule and the standard normal distribution table to convert among percentages, ranges of scores,
and ranges of z-scores for distributions known to be normal [Chapter 8].

(10) Identify common misleading practices in the graphical display of data [Chapter 9].

(11) Match bivariate plots and variable desciptions with approximate corresponding correlation coefficients; match
sign of correlation with sign of regression slope; identify transformations that leave correlation unchanged [Chap-
ter 10].

(12) Identify and interpret slope, intercept, explanatory variable, and response variable from a linear regression
equation; use this equation to calculate predicted values while appreciating the danger of extrapolating beyond the
range of observed explanatory values [Chapter 10].
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(13) Explain distinction between statistical and practical significance and how sample size affects one but not the
other [Chapter 10, 24].

(14) Predict the effect of addition or removal of outlying observations on the value of the correlation coefficient and/or
the least-squares regression line [Chapter 11].

(15) Perform all of the steps in a hypothesis test of independence of two categorical variables from contingency table
data, from formulating proper hypotheses to calculating expected counts under the null hypothesis to calculating
the chi-squared statistic to interpreting the value of the statistic [Chapter 13]

(16) Produce and interpret descriptive statistics for tabular data, including conditional probabilities, risk, relative
risk, and odds, and odds ratio [Chapter 12].

(17) Distinguish between independence and mutual exclusivity for events A and B; recognize and apply these concepts,
along with P (not A) = 1 − P (A), in word problems when appropriate [Chapter 16].

(18) Calculate the expected value of a random quantity when given its possible values and corresponding probabilities
[Chapter 16].

(19) Correctly identify psychological phenomena such as anchoring, the availability heuristic, the representativeness
heuristic, and forgotten base rates from plain-English descriptions; explain and correct resulting incorrect probability
statements such as the conjunction fallacy [Chapter 17].

(20) Explain concepts of sensitivity and specificity, false negative and false positive, and use these concepts to correctly
calculate conditional probabilities of presence of disease given a positive test [Chapter 18].

(21) Recognize situations in which the rule of sample proportions applies, and apply this rule to identify the mean,
standard deviation, and approximate shape of the distribution of possible sample proportions [Chapter 19].

(22) Recognize situations in which the rule of sample means applies, and apply this rule to identify the mean, standard
deviation, and approximate shape of the distribution of possible sample means [Chapter 19, 21].

(23) Correctly interpret a confidence interval; recognize common misinterpretation of a confidence interval [Chap-
ter 20].

(24) Calculate approximate standard deviations for a sample proportion, sample mean, and difference of two sample
means; recognize term “standard error of mean” [Chapter 20, 21].

(25) Derive confidence intervals for population proportion, population mean, and difference of two population means
for arbitrary levels of confidence [Chapter 20, 21].

(26) Explain how the width of a confidence interval is influenced by sample size, population size, confidence level,
and the values of the sample statistics used to construct the interval [Chapter 20, 21].

(27) Correctly construct null and alternative hypotheses about population quantities using context of real-life situa-
tions [Chapter 22].

(28) Calculate a test statistic to test a null hypothesis [Chapter 22].

(29) Calculate a p-value using test statistic along with alternative hypothesis; correctly define p-value and recognize
common erroneous definition of p-value [Chapter 22, 23].

(30) Interpret p-value to make decision about hypotheses; identify type-I and type-2 error possibilities; relate power
of a test to type-2 error [Chapter 22].

(31) Describe ways to increase the power of a test; identify multiple testing problem and employ Bonferroni correction
to address it [Chapter 24].
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