Two-Way ANOVA  SPSS Practice Problems 

 New drug for Alzheimer’s

An investigator is interested in the effects of a new drug for treatment of Alzheimer's disease.  Initial studies have shown that when the drug is used with Alzheimer's patients, cognitive performance improves.  The investigator believes that the effects of the drug will be different for people who have been recently diagnosed (within one year) than it is for people diagnosed five years ago.  

She administers the drug to two groups of Alzheimer's patients: (1) patients who have been recently diagnosed and (2) patients who were first diagnosed five years before.  Twenty subjects have been recently diagnosed and 20 were diagnosed five years before.  She has a second independent variable, Drug Dosage.  Five subjects in each Recency of Diagnosis condition receive 0 mg of the drug. Five subjects in each Recency of Diagnosis condition receive 2 mg of the drug.  Five subjects in each Recency of Diagnosis condition receive 4 mg of the drug. Five subjects in each Recency of Diagnosis condition receive 6 mg of the drug.  Higher scores reflect better performance.  In all, there are eight groups with five subjects in each group.

Specifically, the investigator believes that there will be an effect of the drug for people that have been recently diagnosed with Alzheimer's, but that there will not be an effect of the drug for people diagnosed five years ago.

For people that have been recently diagnosed, she predicts that (a) people receiving the drug will have higher scores than people who do not receive the drug, (b) people who receive 4 mg of the drug will have better scores than people who receive 2 mg of the drug, and (c) people who receive 6 mg of the drug will have higher scores than people who receive 4 mg of the drug.

The ANOVA table below contains the tests of the researchers predictions.  Please use the information contained in the ANOVA table and in the table of means to write a conclusions paragraph in APA format.  
                                    A (Drug Dosage)

                             a1            a2            a3             a4

                            0 mg        2 mg       4 mg        6 mg 

                            --------------------------------------------|

                   b1    |            |              |                |            |

            (recent)  |    15     |   19      |   24         |   24     |

                           |             |             |                |            |

B (Recency)      |----------|-----------|------------|----------|

                           |             |             |                |            |

                   b2    |   8        |     14    |   16         |    4      |

   (5 years ago)   |             |             |                |            |

                           |----------|-----------|------------|----------|            

                                   Source          SS          df           MS          F         Fcritical

                                  --------------------------------------------------------------------

                                    AXB           296.875    3          98.96      39.58      2.92

                                       A             381.875     3        127.29      50.92     2.92 

                                       B             950.625     1        950.62    380.25     4.17    

                                 A at b1          285.00       3         95.00       38.00     2.92

                                 A at b2          393.75       3        131.25      52.50     2.92

       (a1 vs a2, a3 + a4) at b1         201.64       1        201.64      80.66     4.17

                     (a2 vs a3) at b1          62.50        1          62.50      25.00     4.17

                     (a3 vs a4) at b1           00.00       1          00.00      00.00     4.17

                                   S/AB              80.0      32            2.50

Conclusions paragraph - SPSS Two-Way ANOVA -  New drug for Alzheimer’s

The interaction between Recency of Diagnosis and Drug Dosage was significant, F (3,32) = 39.58, p < .05.  This indicates that the effect of the drug on cognitive performance was not the same for individuals with Alzheimer’s disease diagnosed five years ago as it was for individuals who have been recently diagnosed.  As predicted, there was a significant simple effect of drug dosage for people who have been recently diagnosed with Alzheimer’s disease, F (3,32) = 30.0, p < .05.  Furthermore, for individuals recently diagnosed with Alzheimer’s, persons taking the drug had significantly higher scores than persons not taking the drug F (1,32) =  80.66, p < .05.  In addition, for individuals with a recent diagnosis of the disease, persons taking 4 mg of the drug performed significantly better than individuals taking 2 mg of the drug, F (1, 32) =  25.00, p < .05.  For individuals with a recent diagnosis, no significant difference was observed between persons taking 6 mg of the drug and persons taking 4 mg of the drug, F (1 ,32) = 0.00 ,p > .05.  Contrary to predictions, a significant simple effect of drug dosage was observed for subjects who had been diagnosed with Alzheimer’s disease five years earlier, F(3,32) = 52.5, p<.05.  

SPSS Two-way ANOVA practice problem

Effects of chocolate and a sense of humor on depression

An investigator is interested in the effect of chocolate on depression.  He thinks that chocolate has a beneficial effect on depression, however he believes that the beneficial effect will only be present for people without a sense of humor.  To test this basic idea he randomly assigns the 30 subjects in the study to one of three levels of an independent variable labeled Dosage of Chocolate (A): ten subjects get a high dosage of chocolate,   ten subjects get a low dosage of chocolate, and ten subjects do not get chocolate.  Each subject is also assigned to one of two levels of a second independent variable Sense of Humor (B).  Subjects are either classified as having or not having a sense of humor on the basis of scores on the Puns and Quips Appreciation Test.  The dependent variable consists of scores on the Depression Questionnaire.  Higher scores on the depression questionnaire reflect higher levels of depression.

The investigator predicts that a significant interaction between Dosage of Chocolate and Sense of Humor will be observed.  Specifically, he predicts that no effects of Dosage of Chocolate will be observed on depression for subjects who have a sense of humor.  He predicts that a significant effect of Dosage of Chocolate will be observed for subjects that do not have sense of humor.  Furthermore, he predicts that, for subjects who do not display a sense of humor, the mean of subjects getting a low or high dose of chocolate will be significantly less than the mean of subjects getting no chocolate.  For subjects who do not display a sense of humor, subjects getting a high dose of chocolate are predicted to have significantly lower levels of depression than subjects getting a low dose of chocolate.

The ANOVA table below contains the tests of the researchers predictions.  Please use the information contained in the ANOVA table and in the table of means to write a conclusions paragraph in APA format.  

                                       Sense of Humor (B)

                                     No sense           Sense of

                                     of Humor           Humor

                                         b1                    b2

                                  -------------------------------------

                                  |                       |                        |

                     None     |      30.6          |       17.6         |

                        a1      |                        |                       |

                                  |------------------|------------------|

Dosage of       Low    |                       |                       |

Chocolate        Dose  |       21.0         |        21.2        |

     (A)             a2       |                       |                       |

                                  |------------------|-----------------|  

                                  |                        |                      |

                      High    |       11.0          |         17.0      |

                      Dose    |                        |                      | 

                        a3      |____________|___________|

                                   Source          SS          df           MS         F         Fcritical

                                  --------------------------------------------------------------------

                                    AXB           474.07      2       237.03    19.81      3.40

                                       A             538.07      2       269.03     22.48     3.40 

                                       B               38.53      1         38.53       3.22     4.26    

                                 A at b1          960.533    2       480.27     40.12     3.40

                                 A at b2            51.60      2         25.80       2.15     3.40

             (a1 vs a2 + a3) at b1         710.51      1       710.51     59.31     4.26

                     (a2 vs a3) at b1         250.04      1       250.04     20.89     4.26

                                   S/AB           287.20     24        11.97

Conclusions paragraph
A significant interaction between Dosage of Chocolate and Sense of Humor was observed, F (2,24) = 19.81, p <.05.  The presence of this significant interaction indicates that the effects of chocolate on depression are not the same for participants with and without a sense of humor.  The main effect of having a sense of humor was not significant, F (1,24) = 3.32, p > .05.  The main effect of dosage of chocolate on depression scores was significant, F (1,24) = 22.48, p <.05. As predicted, a significant simple effect of dosage of chocolate was observed for participants with no sense of humor, F (2,24) = 40.12, p <.05.  Simple comparisons showed that, for people without a sense of humor, participants who received either a low or high dose of chocolate had significantly lower levels of depression that participants who did not receive chocolate, F (1,24) = 59.31, p <.05.  In addition, for people without a sense of humor, participants who received a high dose of chocolate had significantly lower levels of depression than participants who received a low dose of chocolate, F (1,24) = 20.89, p <.05.  As predicted, no significant simple effect of  dosage of chocolate was observed for participants with a sense of humor.

Effects of biofeedback on headache

An investigator is interested in the effects of biofeedback on the severity of migraine headaches.  The severity of headaches is rated on a scale of one to ten.  Higher ratings indicate more severe headaches. 

In order to determine the number of biofeedback sessions that are necessary to reduce the severity of headaches an experiment is conducted in which 12 subjects receive 4 training sessions, 12 subjects receive 8 training sessions, 12 subjects receive 12 training sessions, and 12 subjects receive 16 training sessions. In general, the investigator believes that the more training a patient receives, the less severe their headaches will be.  The investigator also believes that the effects of this independent variable, Number of Training Sessions (Factor B)  will be different depending on whether the subject is clinically anxious or not clinically anxious.  Half of the subjects in each training group are clinically anxious (i.e., 10) and half are not clinically anxious.  Anxiety Level constitutes a second independent variable (Factor A).

The investigator believes that biofeedback for migraines will be effective for subjects who are not clinically anxious, but that it will not be effective for people with who are clinically anxious.  The investigator predicts that, for subjects who are not clinically anxious, people who receive 12 or 16 sessions of biofeedback will have significantly less severe headaches than people who receive 4 or 8 sessions of biofeedback.  The investigator also predicts that for people who are not clinically anxious, people who receive 16 sessions of biofeedback will have significantly less severe headaches than people who receive 12 sessions of biofeedback.

The ANOVA table below contains the tests of the researchers predictions.  Please use the information contained in the ANOVA table and in the table of means to write a conclusions paragraph in APA format.  

       
           (B) Number of Training Sessions 

                         b1          b2          b3          b4 

                         |4 sessions| 8 sessions| 12 sessions| 16 sessions     

                         |--------------|------------|------------|------------|

   Clinically       |                 |               |               |               |

     Anxious       |         10    |     7        |      4       |      2       |

          a1            |                 |               |               |               |

(A)                    |                 |               |               |               |

Anxiety             |-------------|------------|------------|------------|

Level                 |                |               |                |              |     

          a2            |      9        |       6      |       3       |      8      |

Not Clinically   |                |               |                |              |

Anxious            |                |               |                |              |

                          |------------|------------|-------------|-----------|

                                   Source          SS          df           MS         F         Fcritical

                                  --------------------------------------------------------------------

                                    AXB           110.25      3        36.75       45.94     2.84
                                       A                 6.75      1           6.75        8.44     4.08 

                                       B             236.25      3         78.75      98.44     2.84    

                                 B at a1           220.50     3         73.50      91.88     2.84
                                 B at a2           126.00     3          42.00     52.50     2.84
     (a1 + a2 vs a3 + a4) at a1           23.99      1          23.99     29.99     4.08
                     (b3 vs b4) at a2          74.99       1         74.99      93.74     4.08
                                   S/AB             32.00     40         0.80
Conclusion

A significant interaction between Anxiety Level and the Number of Training Sessions was observed, F(3,40) = 45.94, p < .05. This significant interaction indicated that the effect of the number of biofeedback sessions on the severity of headaches was different for participants who were clinically anxious than for participants who were not clinically anxious.  A significant simple effect of the number of sessions for subjects that were clinically anxious was observed, contrary to predictions, F (3,40) = 91.88, p < .05.  A significant simple effect of the number of training sessions for subjects who were not clinically anxious was also observed, as predicted, F (3,40) = 52.50, p < .05.  A simple comparison showed that non-clinically anxious participants who got 12 or 16 sessions of biofeedback had significantly fewer headaches than participants who got 4 or eight sessions, F (1, 40) = 29.99, p < .05. A second simple comparison showed that non-clinically anxious participants who got 16 sessions of biofeedback had significantly more headaches than participants who received 12 sessions, F (1,40) = 93.74, p < .05, indicated that receiving more than 12 sessions of biofeedback is associated with an increase in the number of headaches.
