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MATH 342 

 
Concepts addressed: 
Mathematics 
Data organization and interpretation: visual displays of quantitative information; simple probability; 
outcomes; events; sample spaces; counting techniques; tree diagrams; combinations; permutations; 
and mean, median, and mode  

Students will be able to collect, graph and interpret data using bar graphs, pie graphs, pictographs, 
line plots, stem-and-leaf-plots, histograms, line graphs, scatter plots, and box-and whisker plots.  

Students will be able to describe and analyze data by computing measures of central tendency (mean, 
median, mode), demonstrating appropriate uses for these statistics, and interpreting their 
computations. They will do the same for measures of variability (range, standard deviation, inter-
quartile range) and measures of relative standing (percentile, z scores).  

The mean of a set of data is found by computing the sum of all the numbers and dividing by the 
number of numbers in the data set. The median is the middle number of the data set if there is an odd 
number of numbers in the data set; if there is an even number of numbers, the median is found by 
averaging the two middle numbers. The mode is the number that occurs the most often (Notice that a 
good way for elementary-aged students to recall this is by connecting the mo of mode with the m 0 of 
most often.) The median is a superior measure of central tendency when there is outliers present 
(numbers that do not fit in with the rest of the data) because the mean is often dramatically affected 
by the presence of an outlier. For example, in the data set {I, 2, 3, 4, 5, 6, 100), the median 4 is much 
closer to the majority of the numbers than the mean, which is drawn by the 100 to be higher than all 
but one of the entries and much less in line with the general tendency of the numbers.  

The range of a set of data is found by subtracting the minimum value from the maximum value. It is 
a crude measure of variability, with standard deviation and inter-quartile range much more refined. 
The standard deviation of a data set measures how spread out the entries are, the smaller the standard 
deviation the less spread out and the larger the more spread out. The standard deviation is calculated 
by the squared difference of each entry from the mean, averaging these, and taking the square root. 
The standard deviation of the data set {I, 2, 3,4, 5} is the square root of2. The inter-quartile range is 
based upon the lower and upper quartiles, which are, respectively, the median of the lower half and 
upper half of the data. If there are an odd number of numbers in the data set, the median is dropped 
before calculating the median of the lower half of the data set. In the data set {I, 2,3,4, 5}, the lower 
quartile is 1.5, the upper quartile is 4.5, and the inter-quartile range, the difference between the lower 
and upper quartiles, is 3.  

Students will be able to distinguish among random, stratified, and convenience sampling and apply 
sampling procedures to data collection.  

A sample refers to a subset taken from a population. In a random sample every element of the 
population has an equal chance of being selected. In stratified sampling the population is divided into 
groups, and the number sampled from each group is proportional to the size of the group. In 
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convenience sampling the sample is obtained because of its convenience, such as using the fourth 
grade students in your own class for a study.  

Students will be able to categorize distributions of data as normal, skewed, or uniform and integrate 
the concepts of standard deviation, percentiles, and the normal distribution to solve real-life 
problems.  

A distribution of data refers is a listing of the elements of the data set, often with frequencies of those 
elements included. If the data are concentrated at the right side of the graph with the tail extending to 
the left, the distribution is called skewed to the left, in the direction of the tail. An example of this 
would be a fourth grade math test given to eighth grade students. If the data are concentrated at the 
left side of the graph with the tail extending to the right, the distribution is called skewed to the right, 
again in the direction of the tail. An example of this would be an eighth grade math test given to 
fourth grade students. A distribution in which measurements at equal distances from the center of the 
distribution occur with the same frequency is called symmetric. The familiar, symmetric bell-shaped 
curve is called a normal curve, and the distribution of its data is called a normal distribution. In a 
normal distribution 68% of the data fall within one standard deviation of the mean, 95% with two 
standard deviations, and 99.7% within three. IQ is normally distributed with a mean of 100 and 
standard deviation of 15, thus, 95% of the population has an IQ between 70 and 130.  

Students will be able to analyze standardized test scores using grade equivalent scores, stanines, 
percentiles, and raw scores.  

A measure of relative standing is a number that determines the relative position of a number in a data 
set. The grade equivalent score shows the grade level of the student's achievement; 8.4 means that a 
student is performing at the eighth grade level for the fourth month of the school year. A distribution 
can be divided into nine parts called stanines, a contraction of the term standard nine, numbered from 
a low of 1 to a high of9. A student's percentile score indicates the percentage of students scoring 
below her or him on the same assessment, and the raw score is the actual number of items answered 
correctly.  

Students will be able to determine the sample space, calculate probabilities of outcomes and events, 
and explain their results for simple-stage and multistage probability experiments.  

Any activity such as tossing a coin, spinning a spinner, or rolling a die is called a probability 
experiment. The sample space of a probability experiment is the set of all possible outcomes. For 
example, if two coins are tossed, the sample space is {(H, H), (H, T), (T, H), (T, T)}. Any subset of 
the sample space is called an event. In the above example, tossing a heads with a tails would be an 
event. If there are n equally likely outcomes, then the probability of an outcome would be 1/n. If an 
event is composed of m equally likely outcomes, then the probability of that event would be min. In 
the above example, the probability of tossing a heads with a tails would be 2 out of 4. If a sequence 
of combination of probability experiments is performed, then it is called a multistage experiment. 
Drawing two cards off the top of a standard deck of cards one at a time is a multistage experiment. 
Tree diagrams are often helpful in depicting the outcomes and probabilities of multistage 
experiments. For example, to find the probability to finding the probability of drawing two aces in 
succession off the top of a standard deck of cards, use the multiplication principle and multiply 4/52 
x 3/51, which equals 1/221.  

Students will be able to differentiate between theoretical and experimental probability and employ 
simulations to illustrate that experimental probability approximates theoretical probability as the 
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number of trials of a probability experiment increases.  

Students will be able to construct probability tree diagrams and use them to solve real-life problems.  

Students will be able to distinguish between dependent and independent events in probability, give 
examples of both, and explain the difference between them.  


