
Sociology 109 
Introduction to Elementary Statistical Methods for the Study of Behavior 
4 units; 3 hours lecture, 3 hours lab 
Prerequisite: Sociology 101 or Psychology 5 and Mathematics 80 with a minimum grade of C in prerequisite 
Credit, degree applicable Transfer CSU, UC* 
 
This is a course in statistical methods and research design for the behavioral sciences. The course focuses on 
descriptive and inferential statistical techniques for summarizing research data and for making conclusions 
about the populations they represent. Students are introduced to the basic challenges and skills involved in 
successful undergraduate and graduate training in the behavioral sciences, including both reviewing and writing 
scientific research reports. 
 
  Note: Sociology 109 is the same course as Psychology 9A. 
*Note: The maximum UC credit allowed for students completing Sociology 109 and Psychology 9A or 
Sociology 109 and Mathematics 150 is one course. 
Course Objectives: 

1. Define and differentiate the following basic concepts in research: population, parameter, sample, statistic, 
predictor variable, response variable (dependent), predictor (independent) variable, extraneous variable, natural 
(organismic or subject) variable, and operational definition, inductive reasoning, and eductive reasoning.  
2. Detail the goals of statistical data analysis by explaining how models explain and predict ("account for") data 
and how regularities uncovered by models can lead to the discovery of underlying mechanisms of behavioral 
phenomena.  
3. Apply American Psychological Association (APA) format by writing reports suitable in format for 
submission to an APA-refereed journal, including review of scientific literature, abstract, method, results, and 
discussion.  
4. Construct and/or interpret the following numerical descriptions of data: grouped and ungrouped frequency 
distributions, stemplots, boxplots, bar graphs, histograms, and polygons.  
5. Define, calculate, and interpret different measures of central tendency (mean, median, and mode) for different 
data sets, including arrays, ungrouped frequency distributions, and grouped frequency distributions.  
6. Assess the mathematical characteristics of the mean in order to explain why it is the preferred measure of 
central tendency in many statistical applications.  
7. Define, calculate, and interpret measures of variation: (range, interquartile range, sum of squares, variance, 
and standard deviation) for different data sets, including arrays, ungrouped frequency distributions, and grouped 
frequency distributions.  
8. Categorize distributions in terms of skew and outliers by applying measures of central tendency and variation 
to calculate statistics.  
9. Calculate z-scores and use them to make probability statements about ranges of scores in a normal 
distribution.  
10. Assess error and precision by calculating and interpreting residuals, sum of squares of residuals, and mean 
squares of residuals.  
11. Apply probability theory by (a) defining and differentiating relevant concepts such as sample space, event, 
outcome, mutual exclusiveness, independence, and exhaustiveness; (b) using the Addition and Multiplication 
Rules to calculate probabilities; and (c) calculating joint and conditional probabilities from frequency tables and 
explain how they can be used to infer relations between variables.  
12. Apply the Central Limit Theorem to determine various aspects of a sampling distribution of a statistic, 
including shape, mean, variance, and standard error.  



13. Define and differentiate one- and two-tailed probabilities and explain how they are related to directional and 
nondirectional hypotheses.  
14. Identify Null and Alternative Hypotheses for various research questions and express them mathematically in 
the form of linear models.  
15. Determine statistical significance by defining and differentiating alpha levels, p values, Type I and Type II 
errors and applying these concepts to decisions regarding statistical hypotheses.  
16. Calculate and interpret the following: (a) single sample cases when population parameters are known (z-
tests) and unknown (t-tests); (b) two-sample cases when the samples are independent and dependent 
(independent and correlated t-tests); (c) multi-sample (3 or more) independent cases with a single predictor 
variable (one-way ANOVA) and 2+ predictor variables (two-way ANOVA).  
17. Conduct statistical tests by calculating and interpreting estimates of effect size, statistical power, degree of 
association, homogeneity of variance, and (for ANOVA) a posteriori comparisons (e.g., Tukey's HSD, Fischer's 
LSD).  
18. Analyze and explain the advantages of multigroup and factorial research designs in comparison to single 
factor and two-group designs.  
19. Measure and apply correlation and regression by (a) defining and differentiating these two concepts; (b) 
explaining their application in prediction and estimation; (c) differentiating between correlation and causation; 
(d) calculating either a Pearson Product Moment Correlation Coefficient or a Spearman r, (depending on the 
level of measurement of the bivariate data) and (e) calculating a regression line and its associated statistics (i.e., 
residual variance, standard error of the estimate, proportion of explained and unexplained variation, coefficient 
of determination). 

Student Learning Outcomes:  
 
SLO#1 Logic of the Scientific Method- On examination (e.g., m/c, T/F, fill-in, matching essay), written essay, 
research paper, and/or oral presentation, students will be able to identify and differentiate research methodology 
versus statistics/data analysis. 
 
SLO#2 Fundamental Principles- On examination (e.g., m/c, T/F, fill-in, matching essay), written essay, 
research paper, and/or oral presentation, students will be able to calculate and interpret basic statistics, both 
descriptive (e.g., mean, Sum of Squares, variance, standard deviation) and inferential (e.g., coefficient of 
determination, Cohen’s d, t-test, ANOVA, Pearson r). 
 
SLO#3 Everyday Application- On examination (e.g., m/c, T/F, fill-in, matching essay), written essay, research 
paper, and/or oral presentation, students will be able to evaluate the strengths and limitations research data in 
their efforts to understand everyday life experiences (e.g., deciding whether to decline a childhood vaccination 
or to modify lifestyle in view of risk factors). 
 
ADA Statement: El Camino College is committed to providing educational accommodations for students with 
disabilities upon the timely request by the student to the instructor. A student with a disability, who would like 
to request an academic accommodation, is responsible for identifying herself/himself to the instructor and to the 
Special Resource Center. To make arrangements for academic accommodations, contact the Special Resource 
Center. 
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