A KEY TO SIMPLE STATISTICS FOR UNDERC
This is a simple guide.  Talk to your mentor, who can advise you on the details of specific statistical methods or might suggest more advanced and appropriate methods than those presented in class or in this guide.
1.  Testing a clear hypothesis and associated null hypotheses (e.g., H1 = mean leaf size
3
increases with tree diameter and H0 = mean leaf size is not related to tree diameter)

      Not testing any hypotheses but simply want to present, summarize or explore data.
2
2.  Visualize data and possible relationships -- 
SYSTAT: Graph options.
     Summarize data (mean, mode, standard deviation, etc.) -- 
SYSTAT: Analysis → Descriptive statistics.
3.  The hypothesis is investigating differences and the null hypothesis is no difference
4
between groups (e.g., H1 = sugar maple leaves on average are larger than birch

leaves and H0 = sugar maple and birch leaves are not different in size).
      The hypothesis is investigating a relationship and the null hypothesis is that there
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is no relationship (e.g., H0 = mean leaf size increases with tree diameter and 


H1 = there is no relationship between leaf size and tree diameter).
4.  Data collected as individual observations (e.g., leaf length in centimeters).

6
     Data collected as counts (e.g., number of leaves larger or smaller than certain length).
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5.  There is only one way of classifying the data (e.g., grouped by species) -- 
SYSTAT (χ2 test): Analysis → Tables → One way (enter data correctly, i.e., individual by individual).
     There are two or more ways to classify the data (e.g., grouped by species and habitat type) -- 

SYSTAT (χ2 test): Analysis → Tables → Two or Multi way (enter data correctly, i.e., individual by individual).

6.  Data are normally distributed or can be transformed to approach normal distribution.
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     Data cannot be transformed to approach a normal distribution, but can be

7
categorized as greater than or less than an a priori set value (e.g., -, =, +).
7.  There is only one way of classifying the data (e.g., grouped by species) -- 
SYSTAT (χ2 test): Analysis → Tables → One way (enter data correctly, i.e., individual by individual).

     There are two or more ways to classify the data (e.g., grouped by species and habitat type) -- 

SYSTAT (χ2 test): Analysis → Tables → Two or Multi way (enter data correctly, i.e., individual by individual).

8.  Only one way of classifying the data (e.g., grouped by species).
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     Two or more ways to classify the data (e.g., grouped by species and habitat).
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9.  Paired samples (e.g., plot sampled before and after treatment, or control plot matched with 
treatment plot) -- 
SYSTAT (paired t-test): Analysis → Hypothesis testing → Mean → Paired t-test.
     Independent samples (e.g., treated and untreated plots are assigned at random) -- 

SYSTAT (t-test): Analysis → Hypothesis testing → Mean → T-test. OR SYSTAT (one-way ANOVA): Analysis → Analysis of variance → Estimate model.
10.  Samples are “repeated measures” (e.g., same individual or plot is measured several times) -- 
SYSTAT (two or multi-way repeated measures ANOVA): Analysis → Analysis of variance → Estimate model → follow instructions for repeated measures.  If a significant effect is observed for any of the main effects (classes of categories), which specific comparisons are significant can be assessed using the Bonferroni test by conducting the ANOVA again with post-hoc test selected and Bonferroni chosen. OR  If there are too few observations to examine all of the interaction terms between main effects, then use SYSTAT (General Linear Model, GLM): Analysis → General Linear Model → Estimate model → follow instructions for repeated measures and select the main effects and interactions between them that are of interest.  If a significant effect is observed for any of the main effects (classes of categories), which specific comparisons are significant can be assessed by conducting the GLM again and selecting Hypothesis testing (follow instructions).
The samples are independent (e.g., each individual or plot is sampled once) -- 
SYSTAT (two or multi-way ANOVA): Analysis → Analysis of variance → Estimate model.  If a significant effect is observed for any of the main effects (classes of categories), which specific comparisons are significant can be assessed using the Bonferroni test by conducting the ANOVA again with post-hoc test selected and Bonferroni chosen. OR  If there are too few observations to examine all of the interaction terms between main effects, then use SYSTAT (General Linear Model, GLM): Analysis → General Linear Model → Estimate model → select the main effects and interactions between them that are of interest.  If a significant effect is observed for any of the main effects (classes of categories), which specific comparisons are significant can be assessed by conducting the GLM again and selecting Hypothesis testing (follow instructions).
11.  The purpose is to search for association between the variables
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(e.g., insect wing length is associated with thorax length).
       One or more variables have been experimentally set or there is a probable


“cause and effect” relationship (e.g., water temperature and insect activity)
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12.  There are two variables.
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       There are more than two variables.
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13.  Both variables are continuous -- 
SYSTAT (Pearson correlation coefficient): Analysis → Correlations → Simple (follow instructions; select continuous and Pearson).
       At least, one variable is discrete -- 
SYSTAT (Spearman correlation coefficient): Analysis → Correlations → Simple (follow instructions; select rank and Spearman).

14.  All variables are continuous -- 
SYSTAT (pair wise Pearson correlation coefficient): Analysis → Correlations → Simple (follow instructions; select continuous and Pearson).

       At least, one variable is discrete -- 
SYSTAT (pair wise Spearman correlation coefficient): Analysis → Correlations → Simple (follow instructions; select rank order and Spearman).

15.  There are two variables.
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       There are more than two independent variables.
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16.  The dependent variable is a frequency (proportion) -- 
SYSTAT (logistic regression): Analysis → Regression → Logit.

       The dependent variable is continuous or discrete -- 
SYSTAT (linear regression of data or transformed data to make it linear): Analysis → Regression → Linear.  If data is discrete, then interpret with caution.
17.  At least one independent variable is continuous and at least one is categorical --
SYSTAT (Analysis of covariance, ANCOVA): Analysis → General linear model (Identify continuous and categorical independent variables; interaction terms between each pair of continuous and categorical variables must be entered.  The interaction terms must be found insignificant; if insignificant, then rerun GLM without the interaction terms.  If the interaction terms are significant, ANCOVA cannot be used and must use ANOVA).
       All variables are continuous -- 
SYSTAT (multiple regression): Analysis → Regression → Linear (use linear, polynomial [x, x2, etc.] or stepwise [automatically drop independent variables that do not provide a minimum level of significance]).
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