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Choosing a Statistical Test 

1. Decide whether you are looking for a relationship between 2 variables or 
whether you are trying to determine if there is a difference between 2 variables 

2. Determine the measurement scale of the dependent and independent variables: 
a. Nominal 
b. Ordinal 
c. Interval/Ratio  

3. Determine how many levels there are in the independent variable; e.g.:  
a. Testing time (pretest and posttest) 2 levels 
b. Gender (male and female) 2 levels 
c. SES Status (Low, Medium, or High) 3 levels 

4. Decide whether or not you are examining the interaction between any 
independent variables 

 

Considerations and Tips for Working with SPSS 
1. Remember there are two page views in the dataset: 

a. DATA—where you enter the data for your participants 
b. VARIABLE—where you create and edit the variable parameters for your 

data 
2. Remember to always preserve your raw/entered data: 

a. As you enter it, save often 
b. When you have entered all data, save the file and close it. Back it up 

somewhere 
c. When you begin to run tests and analyze the data, open the raw data file, 

and SAVE AS to a new name. Do your work with this new file 
d. When you create new variables (see below for two examples of this), save 

to a NEW or DIFFERENT variable, to preserve your raw data 
3. Only variables labeled as “numeric” will be available for analysis; therefore, even 

nominal variables should be identified as “numeric.” 
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Transforming and Computing Variables 
These functions will be used to create groups from interval/ratio data; or to create 
fewer numbers of groups; or to create a variable that has the product or difference from 
a mathematical computation (e.g., the difference in two test scores). 
 
Transform a Variable: to create groups (e.g., age groups or weight groups) 

Unless you can “eyeball” an even distribution/cut off point for the number of groups 
you are creating, it is best to calculate the cut point first:  

• Select ANALYZE 
• From this menu, select DESCRIPTIVE STATISTICS and then FREQUENCIES  

In the dialog box: 
• Insert the age variable (or the variable you are interested in grouping) 
• Select STATISTICS 
• Choose CUT POINTS; choose the number of groups you are going to create; e.g., 

3 for EQUAL GROUPS 
• Click CONTINUE 
• Click OK 

You will see a table in the Output window, which will tell you the values at which the 
variable is divided into the number of groups you selected. Use these values as the high 
or low ends of your groups in the next step. 
 

• Select TRANSFORM 
• From this menu, select RECODE INTO DIFFERENT VARIABLES 

In the dialog box: 
• In the OUTPUT VARIABLE, type the NAME and LABEL for your new 

variable—remember, NO SPACES are permitted in either field 
• Insert your original variable (e.g., age or weight) to the INPUT VARIABLE -> 

OUTPUT VARIABLE window 
• Select OLD AND NEW VALUES (these directions are for 3 groups, but the 

principle is the same for any number of groups): 
Here you will use the output from your CUT POINTS (above): 

• Old Values = RANGE, LOWEST to first cut point => New Value = 1; Click 
ADD 

• Old Values = RANGE, second cut point to HIGHEST => New Value = 3; 
Click ADD 

• Old Values = RANGE, all other values => New Value = 2; Click ADD 
(You could also select the actual numbers instead of using the range options.) 
• Click CONTINUE 
• In the main dialog box, you have to now click CHANGE, located under the 

OUTPUT VARIABLES 
• Click "OK" 

The “Output” window will appear, and you will see one line that says “EXECUTE” and 
nothing will appear in the Output window:  The new VARIABLE will appear in the 
dataset window, at the end of your variable list (at the bottom), and at the end of your 
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data view (at the far right). You can change the ordering of variables, if you want, just 
like you would move rows or columns in an excel spreadsheet. 
 
 
Compute a Variable:  to compute the difference in pre-test and post-test scores 

(This process would be necessary in order to conduct tests where a change has 
occurred; i.e., any time we want to know the DIFFERENCE in a behavior, score, or other 
indicator after an intervention or time has lapsed.) 
 

• Select TRANSFORM 
• From that menu, SELECT COMPUTE VARIABLE 

In the dialog box: 
• Name the TARGET VARIABLE something that will indicate to you that it is the 

change in scores; e.g., “ChngeTimes" 
• Insert your post-test or second score in the NUMERIC EXPRESSION box (This is 

assuming you want to have a higher score at the post-test. If you had a score that should 
be lower at the end of an intervention, such as weight or BMI, or golf scores, you would 
have to put the pre-test score here. Just remember your subtraction rules: the smaller 
number is subtracted from the larger number, so the larger number appears first in the 
equation.) 

• Select and insert the "minus" function (or any mathematical function; e.g., you 
could total scores with this command) 

• Insert your first/pre-test score in the NUMERIC EXPRESSION box (and see the 
above comment) 

• Select "OK" 
The “Output” window will appear, and you will see one line that says “EXECUTE” and nothing 
will appear in the Output window:  The new VARIABLE will appear in the dataset window, at 
the end of your variable list (at the bottom), and at the end of your data view (at the far right). 
You can change the ordering of variables, if you want, just like you would move rows or 
columns in an excel spreadsheet. 
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Determining DIFFERENCE between means, only 2 groups (not related to each other): 
Independent Samples t-test 
 
Research question:  Is there a difference in the mean scores for perceived susceptibility 
for testicular cancer between those who perform self exams and those who do not? 
 
Hypothesis:  There will be a difference in scores for perceived susceptibility for 
testicular cancer (OR ANY INTERVAL/RATIO variable) between those who perform 
self exams and those who do not (OR ANY TWO GROUPS). 
 
Null Hypothesis: There will be no difference in scores for perceived susceptibility for 
testicular cancer (OR ANY INTERVAL/RATIO variable) between those who perform 
self exams and those who do not (OR ANY TWO GROUPS). 
 
Running the SPSS Test 

• Select ANALYZE 
• From that menu, select COMPARE MEANS 
• Choose INDEPENDENT SAMPLES  

In the dialog box:  
• Highlight your Dependent Variable and put it in the Test Variable box.   
• Highlight your Independent Variable and put it in the Grouping Variable box.   
• Click on DEFINE GROUPS and fill in what the possible values are for that 

Independent Variable—remember, the values must match what you have entered; e.g. 
“1” and “2” or “0” and “1”.   

• Select OPTIONS to identify what your confidence interval is (95% means that 
your alpha is set at .05.  This is the default.  If your alpha level is set at .01, 
change the confidence interval to 99%). 

 
Reading the Results 
BOX #1 is descriptive - it shows the mean, standard deviation, and standard error of 
the mean for each of the levels of the variable you are comparing.  
 

Group Statistics 
 
 
   BOX #1 

Have you ever 
performed testicular self-
examination? N Mean 

Std. 
Deviation 

Std. Error 
Mean 

Yes 86 11.012 3.6251 .3909 Perceived Suscuptibility 
Score No 267 10.019 3.9797 .2436 

 
BOX #2:  Levene’s Test for Equality of Variances  

• This test tells you which row of data to use on the printout.   
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• If the Significance in this box is less than .05, the variances in the groups are not 
equal. Read and report the results in the row labeled “Equal Variances Not 
Assumed” in BOX #3.  (In essence, the groups are significantly different already.) 

• If the Significance in this box is above .05, you can assume equal variances. Read 
and report the results in the row labeled “Equal Variances Assumed” in BOX #3. 

 
BOX #3: the “nitty gritty” 
This one tells you the value of t, the degrees of freedom (df, which is n-1 for each of the 
two groups), the significance level and the mean difference.   
 

Independent Samples Test 
Levene's Test for 

Equality of 
Variances 

BOX #3 
 

t-test for Equality of Means 
95% Confidence 

Interval of the 
Difference 

  

F Sig. t df 
Sig. (2-
tailed) 

Mean 
Differen

ce 

Std. 
Error 

Differen
ce Lower Upper 

Equal 
variances 
assumed 

1.399 .238 2.055 351 .041 .9929 .4832 .0427 1.9431 
Perceived 
Suscuptibility 
Score 

Equal 
variances not 
assumed 

  2.156 
156.2

78 
.033 .9929 .4606 .0832 1.9026 

 
Writing & Reporting Results  
When writing results, remember to write the actual number for df in the parentheses; do 
not write "df". Also, italicize all non-Greek symbols. It is equally acceptable to use the 
exact p value, and use “=” as to use the “<”—as long as you indicate your alpha level in 
the write up. If your significance level is .000, you should use p < .0001. 
 
For a t-test, if there is a negative t value, that does not affect your results (in terms of 
significance or reporting); therefore, you EXCLUDE the negative sign in the results. 

 
t([degrees of freedom]) = [t statistic], p equals or is less than [significance value]. 

 
It is typical to report the means (M) and the standard deviation (SD) when reporting the 
t test results because the mean demonstrates the direction of the difference.  
 
Perceived susceptibility for testicular cancer was higher in men who have performed 
testicular self exams (M = 11.01, SD = 3.63) than for men who had never performed 
testicular self exams (M = 10.02, SD = 3.98), t(351) = 2.055, p = .041.  

BOX #2 
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Determining DIFFERENCE between means,  2 groups (paired or related to each 
other):  Dependent Sample t-test 
 
Research question: Is there a difference in the number of testicular self exams performed 
before and after an educational program? 
 
Hypothesis:  There will be an increase in testicular self exams (OR ANY OUTCOME) as 
a result of the educational program;  post-program scores (FOR ANY PROGRAM) will 
be higher than pre-program scores. (Note that in this case, we want the scores to go 
higher, but in some cases, your goal could be a decrease in scores [think golf scores], so 
your hypothesis would be written as such.) 
 
Null Hypothesis:  There will be no change in testicular self exams (OR ANY 
OUTCOME) as a result of the educational program. 
 
Alternative Hypothesis:  There will be a decrease in testicular self exams (OR ANY 
OUTCOME) as a result of the educational program;  post-program scores (FOR ANY 
PROGRAM) will be lower than pre-program scores. (See above note.) 
 
Running the SPSS Test 

• Select ANALYZE 
• From that menu, select COMPARE MEANS 
• Choose PAIRED SAMPLES 

In the dialog box: 
• Select the 2 variables to be compared and move them to the box that says “Paired 

Variables”. You are only doing one pair (pre to post scores), so put the first variable in 
the left column of pair 1 and the second variable in the right column of pair 1. You will 
not put anything in pair 2. It doesn’t matter for the test which variable is in which 
column. 

• Select OPTIONS to identify what your confidence interval is (95% means that 
your alpha is set at .05.  This is the default.  If your alpha level is set at .01, 
change the confidence interval to 99%). 

 
Reading the Results 
Similar to the Independent Samples results, but no Levene’s test; instead, there are three 
tables. 
 
#1 is descriptive - it shows the mean, standard deviation, and standard error of the 
mean for each of the levels of the variable you are comparing. (Table appears next 
page.) 
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Paired Samples Statistics 
 Mean N Std. Deviation Std. Error Mean 

If yes to question 6, how many 
times have you performed it 
during the past year? 

1.0924 357 3.18791 .16872 
Pair 1 

Number of times in past year year 
after program 

5.3838 357 3.04573 .16120 

 
#2 is the correlation of the two variables. We want this to be significant, and if you 
selected the correct variables, it should be (a pre and post test score ought to be related!) 
If this is NOT significant, check that you selected the correct variables. You do not 
report anything from this table.  
 

Paired Samples Correlations 
 N Correlation Sig. 

Pair 1 If yes to question 6, how many times have you 
performed it during the past year? & Number of 
times in past year year after program 

357 .646 .000 

 
#3: the “nitty gritty” 
This one tells you the value of t, the degrees of freedom (df, which is n-1 for each of the 
two groups), the significance level and the mean difference.   
 

Paired Samples Test 
Paired Differences 

95% Confidence 
Interval of the 

Difference 

 

Mean 
Std. 

Deviation 

Std. 
Error 
Mean Lower Upper t Df 

Sig. (2-
tailed) 

Pair 
1 

If yes to question 6, 
how many times have 
you performed it during 
the past year? - 
Number of times in 
past year year after 
program 

-4.29132 2.62534 .13895 -4.56458 -4.01805 -30.884 356 .000 
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Writing & Reporting Results  
When writing results, remember to write the actual number for df in the parentheses; do 
not write "df". Also, italicize all non-Greek symbols. It is equally acceptable to use the 
exact p value, and use “=” as to use the “<”—as long as you indicate your alpha level in 
the write up. If your significance level is .000, you should use p < .0001. 
 
For a t-test, if there is a negative t value, that does not affect your results (in terms of 
significance or reporting); therefore, you EXCLUDE the negative sign in the results. 

 
t([degrees of freedom]) = [t-statistic], p is less than [significance value]. 

 
It is typical to report the means (M) and the standard deviation (SD) when reporting the 
t test results because the mean demonstrates the direction of the difference.  
 
The number of testicular self exams performed per month increased after participating 
in an educational program (pre-program scores:  M = 1.09, SD = 3.19; post-program 
scores:  M = 5.38, SD = 3.05), t(356) = 30.88, p < .0001.  
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Determine DIFFERENCES between group means; two or more groups/categories: 
One-Way ANOVA 
 
Research question:  Is there a difference in the average (mean) days per week of exercise 
(OR ANY MEAN SCORES OF VARIABLE—INTERVAL/RATIO or CONTINUOUS 
DATA) between three different age categories (OR ANY GROUPING VARIABLE—
NOMINAL/ORDINAL DATA)? 
 
Hypothesis:  There will be a difference in average (mean) days per week of exercise (OR 
ANY MEAN SCORES OF VARIABLE—INTERVAL/RATIO or CONTINUOUS DATA) 
between three different age categories (OR ANY GROUPING VARIABLE—
NOMINAL/ORDINAL DATA). 
 
Null Hypothesis:  There will be no difference in average (mean) days per week of 
exercise (OR ANY MEAN SCORES OF VARIABLE—INTERVAL/RATIO or 
CONTINUOUS DATA) between three different age categories (OR ANY GROUPING 
VARIABLE—NOMINAL/ORDINAL DATA). 
 
Hypothesis:  There will be a difference in average (mean) days per week of exercise (OR 
ANY MEAN SCORES OF VARIABLE—INTERVAL/RATIO or CONTINUOUS DATA) 
between people in the Group 1 and Group 2 age categories (OR ANY TWO OF THE 
GROUPS OR CATEGORIES). This is determined with the post hoc test ONLY if the ANOVA 
is statistically significant. 
 
Null Hypothesis: There will be no difference in average (mean) days per week of 
exercise (OR ANY MEAN SCORES OF VARIABLE—INTERVAL/RATIO or 
CONTINUOUS DATA) between people in the Group 1 and Group 2 different age 
categories (OR ANY TWO OF THE GROUPS OR CATEGORIES). This is determined with 
the post hoc test ONLY if the ANOVA is statistically significant. 
 
Hypothesis:  There will be a difference in average (mean) days per week of exercise (OR 
ANY MEAN SCORES OF VARIABLE—INTERVAL/RATIO or CONTINUOUS DATA) 
between people in the Group 2 and Group 3 different age categories (OR ANY TWO OF 
THE GROUPS OR CATEGORIES). This is determined with the post hoc test ONLY if the 
ANOVA is statistically significant. 
 
Null Hypothesis: There will be no difference in average (mean) days per week of 
exercise (OR ANY MEAN SCORES OF VARIABLE—INTERVAL/RATIO or 
CONTINUOUS DATA) between people in the Group 2 and Group 3 different age 
categories (OR ANY TWO OF THE GROUPS OR CATEGORIES). This is determined with 
the post hoc test ONLY if the ANOVA is statistically significant. 
 
Hypothesis:  There will be a difference in average (mean) days per week of exercise (OR 
ANY MEAN SCORES OF VARIABLE—INTERVAL/RATIO or CONTINUOUS DATA) 
between people in the Group 1 and Group 3 different age categories (OR ANY TWO OF 
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THE GROUPS OR CATEGORIES). This is determined with the post hoc test ONLY if the 
ANOVA is statistically significant. 
 
Null Hypothesis: There will be no difference in average (mean) days per week of 
exercise (OR ANY MEAN SCORES OF VARIABLE—INTERVAL/RATIO or 
CONTINUOUS DATA) between people in the Group 1 and Group 3 different age 
categories (OR ANY TWO OF THE GROUPS OR CATEGORIES). This is determined with 
the post hoc test ONLY if the ANOVA is statistically significant. 
 
Running the SPSS Test 

• Go to ANALYZE 
• From that menu, select COMPARE MEANS  
• Choose ONE-WAY ANOVA 

In the dialog box: 
• Highlight your dependent variable and move it to the dependent variable box. 
• Highlight your independent variable and move it to the factor box. 
• Click on POST HOC: Choose Tukey and then click on CONTINUE 
• Click on OPTIONS: Check BOTH Descriptives and Homogeneity of Variances 
• Click on CONTINUE 
• Click OK 

 
Reading the Results 
There are up to four tables to examine. 
#1 This is your descriptive statistics; you will need the Mean and Standard Deviation 
results if you have significant results. (If you have previously run or reported the 
descriptives, you may choose not to run them with this test.) You do not need to 
examine this unless you have a significant difference and are reporting the Post Hoc 
results. 
 

Descriptives 
How many days per week on average do you exercise? 

95% Confidence Interval for 
Mean 

 N Mean Std. Deviation Std. Error 

Lower Bound Upper Bound 

Minimum Maximum 

1.00 13 3.54 1.561 .433 2.60 4.48 0 6 
2.00 12 2.58 1.443 .417 1.67 3.50 0 5 
3.00 15 3.67 1.759 .454 2.69 4.64 0 7 
Total 40 3.30 1.636 .259 2.78 3.82 0 7 

 
#2 This is the Levene’s test for homogeneity of variances.  Just like with the t-test, you 
want the significance level to be over .05 (your groups need to have similar variance to 
establish that the differences in your variable of interest are truly differences in the 
variable as a result of your grouping). (Table appears next page.) 
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Test of Homogeneity of Variances 
How many days per week on average do you exercise? 

Levene Statistic df1 df2 Sig. 

.133 2 37 .876 
 
#3 Assuming your groups are similar (Levene statistic was NOT significant, greater 
than .05), check this table for the F value and the significance value for the ANOVA test.  

• If the significance level is above .05, you fail to reject your null hypothesis (there 
is no significant difference between the groups), and you would not bother with 
the Post Hoc Tests. (as is the case in this example). 

• If the significance value is under .05, then you reject the null hypothesis. (There is 
a significant difference between the groups!)  At this point you would have to 
examine the Post Hoc Tests to determine where the differences are.  

• You will report the degrees of freedom (df) between groups and within groups, 
the F statistic, and the significance level (p). 
 

ANOVA 
How many days per week on average do you exercise? 

 Sum of Squares df Mean Square F Sig. 

Between Groups 8.919 2 4.460 1.728 .192 
Within Groups 95.481 37 2.581   

Total 104.400 39    

 
#4 Assuming your ANOVA is statistically significant, read the post hoc test here:  To 
examine the post hoc tests, find the significance value for each pair of comparisons 
(groups 1 and 2, 1 and 3, 2 and 3).  (Remember, the pairs will repeat in the table, since 
each group is listed in the first column against the other two groups.) If it is significant, 
report the Mean (M) and Standard Deviation (SD) for each group, from the descriptive 
analyses. (Refer to Table #1.) 
 

Multiple Comparisons 
Dependent Variable: How many days per week on average do you exercise?  
 Tukey HSD 

95% Confidence Interval (I) agegroups (J) agegroups Mean Difference 
(I-J) 

Std. Error Sig. 

Lower Bound Upper Bound 

2.00 .955 .643 .310 -.61 2.53 
1.00 

3.00 -.128 .609 .976 -1.61 1.36 
1.00 -.955 .643 .310 -2.53 .61 

2.00 
3.00 -1.083 .622 .204 -2.60 .44 
1.00 .128 .609 .976 -1.36 1.61 

3.00 
2.00 1.083 .622 .204 -.44 2.60 
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Writing & Reporting Results  
When writing results, remember to write the actual number for df in the parentheses; do 
not write "df". Also, italicize all non-Greek symbols. It is equally acceptable to use the 
exact p value, and use “=” as to use the “<”—as long as you indicate your alpha level in 
the write up. If your significance level is .000, you should use p < .0001. 

 
F([df_between], [df_within]) = [F score], p is less than [significance value]."  

 
An analysis of variance showed that differences in the average days per week of 
exercise between the three age groups were not statistically significant. Post hoc 
analyses were not examined. 
 
If the above results were significant:  
An analysis of variance showed that age differences in the average days per week of 
exercise were statistically significant, F(2, 37) = 1.728, p < .05. Tukey’s post hoc analyses 
revealed significant differences between young participants (M = 3.54, SD = 1.56) and 
middle-aged participants  (M = 2.58, SD = 1.44), and between middle-aged participants 
and older participants  (M = 3.67, SD = 1.76).  There were no differences between young 
and old participants. 
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Determining DIFFERENCES between group means, and INTERACTIONS:  
Two-Way ANOVA 
 
Research question: Does age (use your agegroups; for this test, you need to use 
NOMINAL/ORDINAL DATA) interact with sex (or any NOMINAL/ORDINAL 
DATA) to affect your days per week of exercise (or any INTERVAL/RATIO DATA) 
variable? 
 
Hypothesis 1:  There will be a difference in days per week of exercise (OR ANY 
INTERVAL/RATIO DATA) between younger participants and older participants (OR 
ANY TWO OR MORE GROUPS). 
 
Null Hypothesis 1: There will be no difference in days per week of exercise (OR ANY 
INTERVAL/RATIO DATA) between younger participants and older participants (OR 
ANY TWO OR MORE GROUPS). 
 
Hypothesis 2:  There will be a difference in days per week of exercise (OR ANY 
INTERVAL/RATIO DATA) between males and females (OR ANY TWO OR MORE 
GROUPS). 
 
Null Hypothesis 2:  There will be no difference in days per week of exercise (OR ANY 
INTERVAL/RATIO DATA) between males and females (OR ANY TWO OR MORE 
GROUPS). 
 
Hypothesis 3:  Age (OR THE FIRST GROUP IN THE HYPOTHESIS SET) and sex (OR 
THE SECOND GROUP IN THE HYPOTHESIS SET) will interact to affect differences in 
days per week of exercise (OR ANY INTERVAL/RATIO DATA). 
 
Null Hypothesis 3: Age (OR THE FIRST GROUP IN THE HYPOTHESIS SET) and sex 
(OR THE SECOND GROUP IN THE HYPOTHESIS SET) will not interact to affect 
differences in days per week of exercise (OR ANY INTERVAL/RATIO DATA). 

NOTE: If you have a “MAIN EFFECT” with more than two groups of either 
independent variable, you must examine post hoc tests as in a One-Way ANOVA. 
 
Running the SPSS Test 

• Click on ANALYZE 
• From that menu, select GENERAL LINEAR MODELS 
• Choose UNIVARIATE 

In the dialog box: 
• Enter your dependent variable into the DEPENDENT VARIABLE box 
• Enter your independent variables (the two variables you think affect and might 

interact) into the FIXED FACTORS BOX 
• Select POST HOC and select any independent variable with more than two 

groups (move them into the box on the right) 
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• Choose a post hoc test (e.g., Tukey, but you may choose another test at some 
point). 

• Click Continue 
• Select OPTIONS and check DESCRIPTIVES and HOMOGENEITY TESTS  
• Click Continue 
• Click OK 

 
Reading the Results 
Like the One-Way ANOVA, there are up to four tables to examine. 
The first table will be the “Between-Subjects Factors”—which shows you the “N” for 
each of your groups. This is also repeated in the Descriptives Table (#1), so you can 
pretty much pass over this table. 
 
#1 This is your descriptive statistics; you will need the Mean and Standard Deviation 
results if you have significant results. (If you have previously run or reported the 
descriptives, you may choose not to run them with this test.) You do not need to 
examine this unless you have a significant difference and are reporting the Post Hoc 
results. 

Descriptive Statistics 
Dependent Variable: How many days per week on average do you exercise? 

What is your sex? Agegroups Mean Std. Deviation N 

1.00 3.50 1.773 8 

2.00 2.14 1.464 7 

3.00 3.25 2.500 4 
Male 

Total 2.95 1.840 19 
1.00 3.60 1.342 5 
2.00 3.20 1.304 5 
3.00 3.82 1.537 11 

Female 

Total 3.62 1.396 21 
1.00 3.54 1.561 13 

2.00 2.58 1.443 12 

3.00 3.67 1.759 15 
Total 

Total 3.30 1.636 40 
 
#2 This is the Levene’s test for homogeneity of variances.  Just like with the t-test and 
ANOVA, you want the significance level to be over .05 (your groups need to have 
similar variance to establish that the differences in your variable of interest are truly 
differences in the variable as a result of your grouping). (Table appears next page.) 
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Levene's Test of Equality of Error Variancesa 
Dependent Variable: How many days per week on average do you exercise? 

F df1 Df2 Sig. 

.329 5 34 .892 

Tests the null hypothesis that the error variance of the dependent variable is equal across groups. 
 
#3 Assuming your groups are similar (Levene’s statistic was NOT significant, greater 
than .05), check this table for the F value and significance level for the ANOVA results 
for each of the independent variables separately and for the interaction between them.   

• The independent variables are listed first by row; look at the F value and the 
significance value for EACH independent variable to determine MAIN 
EFFECT(S). 

• Following the independent variables, there is a row of the table which lists both 
independent variables with an * between them. This is the symbol for the 
interaction test results. Look at the F and significance value to determine 
INTERACTION EFFECT. 

• If the significance level is above .05, you fail to reject your null hypothesis (there 
is no significant difference between the groups and no interaction), and you 
would not bother with the Post Hoc Tests. (as is the case in this example). 

• If the significance values are less than .05 for any of your main effects or for your 
interaction effect, reject the corresponding null hypotheses. (There is a significant 
difference between the groups and/or an interaction occurring!)  If the MAIN 
EFFECT is significant, examine the Post Hoc Tests to determine where the 
differences are.  
 

Tests of Between-Subjects Effects 
Dependent Variable: How many days per week on average do you exercise? 

Source Type III Sum of 
Squares 

Df Mean Square F Sig. 

Corrected Model 13.156a 5 2.631 .980 .444 
Intercept 377.373 1 377.373 140.620 .000 
Sex 2.951 1 2.951 1.100 .302 
agegroups 5.958 2 2.979 1.110 .341 
Sex * agegroups 1.372 2 .686 .256 .776 
Error 91.244 34 2.684   

Total 540.000 40    

Corrected Total 104.400 39    

a. R Squared = .126 (Adjusted R Squared = -.003) 

 
#4 Post Hoc:  Only examine these if there are significant MAIN EFFECTS in the 
independent variables. To examine the post hoc tests, find the significance value for 
each pair of comparisons (groups 1 and 2, 1 and 3, 2 and 3).  (Remember, the pairs will 
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repeat in the table, since each group is listed in the first column against the other two 
groups.) If it is significant, you will report the Mean (M) and Standard Deviation (SD) 
for each group, from your descriptive analyses. (Refer to Table #1.)  
 

Multiple Comparisons 
Dependent Variable: How many days per week on average do you exercise?  
 Tukey HSD 

95% Confidence Interval (I) agegroups (J) agegroups Mean Difference 
(I-J) 

Std. Error Sig. 

Lower Bound Upper Bound 

2.00 .96 .656 .324 -.65 2.56 
1.00 

3.00 -.13 .621 .977 -1.65 1.39 
1.00 -.96 .656 .324 -2.56 .65 

2.00 
3.00 -1.08 .634 .217 -2.64 .47 
1.00 .13 .621 .977 -1.39 1.65 

3.00 
2.00 1.08 .634 .217 -.47 2.64 

Based on observed means. 
 The error term is Mean Square(Error) = 2.684. 

 
Writing & Reporting Results  
When writing results, remember to write the actual number for df in the parentheses; do 
not write "df". Also, italicize all non-Greek symbols. It is equally acceptable to use the 
exact p value, and use “=” as to use the “<”—as long as you indicate your alpha level in 
the write up. If your significance level is .000, you should use p < .0001. 

 
F([df_between], [df_within]) = [F statistic], p is less than [significance value]." 

 
When you report the MAIN EFFECT, use the df listed in the corresponding row for the 
between-subjects df; for the INTERACTION EFFECT, use the df listed in the interaction 
row as the between-subjects df. ALWAYS USE THE DF IN THE ERROR ROW FOR 
THE WITHIN-SUBJECTS DF. 
 
In the above, since neither MAIN or INTERACTION EFFECTS were significant: 
A two-way analysis of variance was conducted to determine differences in the average 
days per week of exercise between the three age groups and between gender, and to test 
for interaction between age and gender on the number of days per week of exercise. All 
effects were not statistically significant. Post hoc analyses were not examined. 
 
If the above results were significant FOR THE MAIN EFFECT:  
A two-way analysis of variance showed that main effect of age differences in the 
average days per week of exercise was statistically significant, F(2, 34) = 1.110, p < .05. 
The main effect of gender was not statistically significant, F(1, 34) = 1.100, p > .05. The 
interaction effect was also not significant, F(2, 34) = .256, p > .05. For the main effect of 
age, Tukey’s post hoc analyses revealed significant differences between young 
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participants (M = 3.54, SD = 1.56) and middle-age participants  (M = 2.58, SD = 1.44), 
and between middle-aged participants and older participants  (M = 3.67, SD = 1.76).  
There were no differences between young and old participants. 
 
If the above results were significant FOR MAIN EFFECT & INTERACTION EFFECT:  
A two-way analysis of variance yielded a main effect for age in days per week of 
exercise. F(2, 34) = 1.110, p < .05. Tukey’s post hoc revealed significant differences 
between young participants (M = 3.54, SD = 1.56) and middle-age participants  (M = 
2.58, SD = 1.44), and between middle-aged participants and older participants  (M = 
3.67, SD = 1.76).  There were no differences between young and old participants. The 
main effect of gender was not statistically significant, F(1, 34) = 1.100, p > .05; however, 
the interaction effect was significant, F(2, 34) = .256, p < .05, indicating that the age effect 
was greater for females than for males. (Note: this is determined by the means listed in the 
descriptives table.)  
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Correlations 
• You are examining the relationship between 2 variables 
• Measurement scale of the variables being compared must be interval or ratio for 

a Pearson Correlation (most robust) 
• If one of the measurement scales of the variables being compared is interval or 

ratio, and one is nominal or ordinal, use a Spearman Correlation (less robust) 
• If the measurement scales of both variables being compared is nominal or 

ordinal, use a Chi Square Correlation (less robust) 

 

Evaluating RELATIONSHIPS between two INTERVAL/RATIO Variables: 
Pearson Product Moment Correlation 
 
Research question: Is there a relationship between age and any of your other interval or 
ratio data (e.g., weight)? 
 
Hypothesis:  There will be a relationship between age (OR ANY OTHER 
INTERVAL/RATIO DATA) and weight (OR ANY OTHER INTERVAL/RATIO 
DATA). 
 
Null Hypothesis:  There will be no relationship between age (OR ANY OTHER 
INTERVAL/RATIO DATA) and weight (OR ANY OTHER INTERVAL/RATIO 
DATA). 
 
Running the SPSS Test 

• Click on ANALYZE 
• Select CORRELATE; from that menu, click on BIVARIATE 

In the dialog box: 
• Enter 2 or more variables from the variable list in to the Variables box.   
• Click on Pearson correlation 
• Click OK 

 
Reading the Results 

• In the table, remember that each variable is listed in the rows as well as the 
columns.  

• The first number listed in each cell is the correlation coefficient of the variables in 
the row/column representing that cell.   

• The second number is the significance value.   
• The last number is the number of participants (N). (Table appears on next page.) 
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Correlations 

 age in years minutes per week 

Pearson Correlation 1 .281 

Sig. (2-tailed)  .079 

age in years 

N 40 40 

Pearson Correlation .281 1 

Sig. (2-tailed) .079  
Minutes per week 

N 40 40 
 
 
Writing & Reporting Results  
When writing results, remember to write the actual number for df in the parentheses; do 
not write "df". Also, italicize all non-Greek symbols. It is equally acceptable to use the 
exact p value, and use “=” as to use the “<”—as long as you indicate your alpha level in 
the write up. If your significance level is .000, you should use p < .0001. 
 
For a negative value in a correlation, only a Pearson should be reported with the 
negative number, indicating an inverse relationship. 
 

r(df; N minus 1) = [Pearson Correlation], p < or = [significance value] 
 
Phrase it in terms of there being a statistically significant relationship between the two 
variables (there was or there was not). Include the statistical result with the statement, 
after a comma: 
 
The relationship between participants’ age and minutes per week of exercise was 
assessed using the Pearson Product Moment Correlation. The relationship was not 
statistically significant, r(39) = .281, p = .079.  
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Evaluating RELATIONSHIPS between one INTERVAL/RATIO variable and one 
NOMINAL/ORDINAL variable: 
Spearman Correlation 
 
Research question:  Is there a relationship between sex and one of your health behaviors 
(that is INTERVAL/RATIO DATA; e.g., days per week of exercise)? 
 
Hypothesis:  There will be a relationship between sex (OR ANY OTHER 
NOMINAL/ORDINAL DATA) and days per week of exercise (OR ANY OTHER 
INTERVAL/RATIO DATA). 
 
Null Hypothesis:  There will be no relationship between sex (OR ANY OTHER 
NOMINAL/ORDINAL DATA) and days per week of exercise (OR ANY OTHER 
INTERVAL/RATIO DATA). 
 
Running the SPSS Test 

• Click on ANALYZE 
• Select CORRELATE; from that menu, click on BIVARIATE 

In the dialog box: 
• Enter 2 or more variables from the variable list in to the Variables box.   
• Click on Spearman correlation (note: if you select more than one correlation, SPSS 

will NOT perform them all; it will default to the most-robust test, even if your variables 
are not appropriate for the test) 

• Click OK 
 
Reading the Results 

• In the table, just like in Pearson’s, each variable is listed in the rows as well as the 
columns.  

• The first number listed in each cell is the correlation coefficient of the variables in 
the row/column representing that cell.   

• The second number is the significance value.   
• The last number is the number of participants (N). 

 
Correlations 

 Agegroup minutes per week 

Correlation Coefficient 1.000 .167 

Sig. (2-tailed) . .303 

Agegroup 

N 40 40 

Correlation Coefficient .167 1.000 

Sig. (2-tailed) .303 . 

Spearman's rho 

minutes per week 

N 40 40 
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Writing & Reporting Results  
When writing results, remember to write the actual number for df in the parentheses; do 
not write "df". Also, italicize all non-Greek symbols. It is equally acceptable to use the 
exact p value, and use “=” as to use the “<”—as long as you indicate your alpha level in 
the write up. If your significance level is .000, you should use p < .0001. 
 

rho/ ρ(df; N minus 1) = [Spearman's rho], p < or = [significance value] 
 
Phrase it in terms of there being a statistically significant relationship between the two 
variables (there was or there was not). Include the statistical result with the statement, 
after a comma: 
 
The relationship between agegroups (young, middle and older) and minutes per week 
of exercise was assessed using the Spearman’s Correlation. The relationship was not 
statistically significant, r(39) = .167, p = .303.  
 
For a negative value in a correlation, only a Pearson should be reported with the 
negative number, indicating an inverse relationship. For Spearman, like the t-test, only 
report the value. 
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Evaluating RELATIONSHIPS between two NOMINAL/ORDINAL variables: 
Chi Square 
 
Research question:  Is there a relationship between sex and one of your groups? 
 
Hypothesis:  There will be a relationship between sex (OR ANY OTHER 
NOMINAL/ORDINAL DATA) and agegroup (OR ANY OTHER 
NOMINAL/ORDINAL DATA). 
 
Null Hypothesis:  There will be no relationship between sex (OR ANY OTHER 
NOMINAL/ORDINAL DATA) and agegroup (OR ANY OTHER 
NOMINAL/ORDINAL DATA). 
 
Running the SPSS Test 

• Click on ANALYZE  
• Select DESCRIPTIVE STATISTICS; from that menu, click on CROSSTABS 

In the dialog box: 
• Enter one variable in the ROW Box 
• Enter the other variable in the COLUMN Box (it really doesn’t matter which is 

which)  
• Select STATISTICS and make sure the Chi-Square Box is selected 
• Select CELLS and make sure OBSERVED is selected under COUNTS. Also make 

sure that ROW, COLUMN AND TOTAL are all checked under PERCENTAGES.   
• Click CONTINUE  
• Click OK 

 
Reading the Results 

• The top box is just descriptives about your variables. 
• The second box is just a two-way frequency table. 
• The third box is the result of the analysis.  You want to read the 1st line labeled 

Pearson Chi-Square.   
• You are looking at the X2 value and the significance value 

 
Chi-Square Tests 

 Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 15.692a 2 .000 

Likelihood Ratio 20.134 2 .000 

Linear-by-Linear Association 13.345 1 .000 

N of Valid Cases 40   
a. 0 cells (.0%) have expected count less than 5. The minimum expected count 

is 5.50. 
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Look underneath the table to make sure you have not violated the following (two 
assumptions required to make the test valid): 

• No more than 20% of cells can have an expected cell count under 5. 
• No cells can have observed frequencies of less than 1. 

 
Writing & Reporting Results  
When writing results, remember to write the actual number for df in the parentheses; do 
not write "df". Also, italicize all non-Greek symbols. It is equally acceptable to use the 
exact p value, and use “=” as to use the “<”—as long as you indicate your alpha level in 
the write up. If your significance level is .000, you should use p < .0001. 

 
X2(df) = [Pearson Chi Square score], p < or = [significance value] 

 
Write your results in terms of there being a statistically significant relationship between 
the two variables (there was or there was not). Include the statistical result with the 
statement, after a comma: 
 
A chi-square test was performed to examine the relationship between sex and seatbelt 
use. The relation between these variables was significant, X2(2) = 15.692, p < .001.  
 
For a negative value in a correlation, only a Pearson should be reported with the 
negative number, indicating an inverse relationship. For Chi Square, like Spearman and 
the t-test, only report the value. 
 


