
Example 1a.  20 employees were given a mood questionnaire on Monday, Wednesday and again on Friday.  The data will be first be 

analyzed using a Covariance Pattern model. 

 

Step 1:  Copy Example1.sav data file onto your compute. Start SPSS, click on File, select Open, select Data, and select the Example1.sav  from the 
appropriate directory. 
 

 

 



Step 2:  Select Analyze, Mixed Models, and Linear.  

 

 

 

 

 



 

Step 3:  Move employee into the Subjects box and DOW into the Repeated box.  Select Unstructured for Repeated Covariance Type. 

 

 

 

 

 

 

 



Step 4:  Move mood into the Dependent Variable box. Move DOW into the Covariate(s) box. Click Fixed. 

 

 

 

 

 

 

 

 



Step 5:  Move DOW into the Model box. Check Include intercept.  Click Continue. 

 

 

 

Note: The Factorial option was changed to Main Effects, but with only one predictor variable (DOW) this change is not required. 

 

 

 

 



Step 6:  Click Statistics. Check Parameter estimates. Click Continue (which returns to screen in Step 4) then click OK. 

 

 

 

 

 

 



Step 7.  Examine results 

 

 
Information Criteriaa 

-2 Restricted Log Likelihood 256.189 

Akaike's Information Criterion (AIC) 268.189 

Hurvich and Tsai's Criterion (AICC) 269.836 

Bozdogan's Criterion (CAIC) 286.551 

Schwarz's Bayesian Criterion (BIC) 280.551 

The information criteria are displayed in smaller-is-better form. 

 
 

Type III Tests of Fixed Effectsa 

Source Numerator df Denominator df F Sig. 

Intercept 1 19.000 51.875 .000 

DOW 1 19.000 7.832 .011 

 
 

 

Estimates of Fixed Effectsa 

Parameter Estimate 

Std. 

Error df t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 3.656965 .507741 19.000 7.202 .000 2.594251 4.719680 

DOW .563436 .201333 19.000 2.799 .011 .142040 .984832 

a. Dependent Variable: mood. 

 

 
Estimates of Covariance Parametersa 

Parameter Estimate Std. Error 

Repeated Measures UN (1,1) 5.301046 1.718561 

UN (2,1) 1.700213 1.200962 

UN (2,2) 4.676119 1.498864 

UN (3,1) -.754986 1.364576 

UN (3,2) 3.304752 1.472513 

UN (3,3) 6.574310 2.132356 

a. Dependent Variable: mood. 

 



Interpretation 

A linear trend in mood from Monday to Friday was detected (F(1,19) = 7.83, p = .011). We are 95% confident that the mean mood score in the 

employee population increases between 0.14 to 0.98 per day from Monday to Friday.  

The estimated error covariance matrix suggests that the variability in mood decreases from Monday (UN(1,1) = 5.30) to Wednesday (UN(2,2) = 

4.67), and then increases on Friday (UN(3,3) 6.57).  The Monday with Wednesday covariance (UN(2,1) = 1.70) is smaller than the Wednesday with 

Friday covariance (UN(3,2) = 3.30). There is a negative Monday with Friday covariance (UN(3,1) = -0.75).  

 

Comments 

The covariances can be transformed into a more meaningful correlations using the formula corr(𝑦1, 𝑦2) = cov(𝑦1, 𝑦2)/√𝑣𝑎𝑟(𝑦1)𝑣𝑎𝑟(𝑦2).  For 

example, the Monday with Wednesday correlation is 1.7/√5.30(4.67) = .34.  

The estimated variances and covariances suggest that a simpler covariance structure, such as Compound Symmetric, AR(1), or Toeplitz, would not 

accurately describe the population error covariance matrix.  

The AIC is one of the most popular goodness-of-fit measures for CP and RC models. The AIC is smallest for the model with the best fit to the sample 

data and the fewest estimated parameters. Some researchers use these measures to choose the “best” error covariance structure. The AIC values 

for a CP model with Unstructured, Toeplitz-Heterogeneous, and AR(1)-Heterogeneous error covariance matrices are summarized below. 

                                                                AIC          

Unstructured                                     268.19      

Toeplitz-Heterogeneous                  267.06      

AR(1)-Heterogeneous                      269.55      

 

The model with a Toeplitz-Heterogeneous error covariance matrix appears to have the best fit. However, an Unstructured error covariance matrix 

makes no assumptions about the pattern of variances or covariances and is attractive in this respect.  

 

 

 

 

 

 



Example 1b.  Re-analyze employee mood data using a Random Coefficient model with a random intercept and a random slope for 

DOW. 

 

Step 1:   Select Analyze, Mixed Models, Linear. Move employee into the Subjects box and DOW into the Repeated box. Select Scaled Identify for 

Repeated Covariance Type.  (If DOW is not moved into the Repeated box then Scaled Identity is assumed.)  

 

 
 



Step 2. Move mood into the Dependent Variable box. Move DOW into the Covariate(s) box. Click Fixed. 

 

 

 

 

 



Step 3:  Move DOW into the Model box. Check Include intercept.  Click Continue (which returns to Step 2 screen). 

 

 

 

 

 



Step 4:  Click Random. Move DOW into the Model box.  Move employee into Combinations box, check Include intercept, and select an Unstructured 

Covariance Type. Click Continue (which returns to Step 2 screen). 

 

 

 

 



Step 5.  Check Parameter estimates and Test for covariance parameters. Click Continue (return to Step 2 screen) and then OK. 
 
 

 
 
 
 
 
 



Step 6.  Examine Results 
 

 
Information Criteriaa 

-2 Restricted Log Likelihood 258.004 
Akaike's Information Criterion (AIC) 266.004 

Hurvich and Tsai's Criterion (AICC) 266.758 
Bozdogan's Criterion (CAIC) 278.245 
Schwarz's Bayesian Criterion (BIC) 274.245 

The information criteria are displayed in smaller-is-better form. 

 

 

Type III Tests of Fixed Effectsa 

Source Numerator df Denominator df F Sig. 

Intercept 1 19 52.236 .000 

DOW 1 19 8.244 .010 

 
 

Estimates of Fixed Effectsa 

Parameter Estimate Std. Error df t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 3.675000 .508477 19 7.227 .000 2.610745 4.739255 

DOW .587500 .204614 19 2.871 .010 .159239 1.015761 

 

 

Estimates of Covariance Parametersa 

Parameter Estimate Std. Error Wald Z Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures  Variance 1.508333 .476977 3.162 .002 .811566 2.803308 

Intercept + DOW [subject 

= employee] 

UN (1,1) 3.914035 1.724130 2.270 .023 1.650710 9.280653 

UN (2,1) -1.055702 .591736 -1.784 .074 -2.215483 .104080 

UN (2,2) .648794 .278133 2.333 .020 .280029 1.503178 

 

 

 

 



Interpretation 

A linear trend in mood from Monday to Friday was detected (F(1,19) = 7.83, p = .010). We are 95% confident that the mean mood score in the 

employee population increases between 0.16 to 1.01 per day from Monday to Friday.  

The person-level intercept has an estimated mean of 3.675 (95% CI [2.61, 4.74]) and an estimated variance of 1.50 (95% CI [0.81, 2.80]). The 

person-level slope for DOW has an estimated mean of 0.588 (95% CI [0.159, 1.016]) and an estimated variance of 0.649 (95% CI [0.28, 1.50]). The 

estimated covariance between the employee-level intercepts and slopes is -1.056 (95% CI [-2.21, 0.104]).  

 

Comments 

 
The covariance between intercepts and slopes can be converted into a more meaningful correlation. The estimated correlation is  

-1.05/√3.91(0.649) = -.66.  

 

The estimates and confidence intervals for the intercept and slope variances can be converted into more meaningful estimates and confidence 

intervals for standard deviations by simply taking the square root of the estimate and the lower and upper limits. For example, the estimated 

standard deviation of the person-level intercepts is √3.91 = 1.98 with a 95% CI of √1.65 = 1.28 to √9.28 = 3.05. 

 

The “Repeated” variance of 1.51 is an estimate of the prediction error variance in the level 1 model and describes how accurately mood has been 

predicted from day of week.  Taking the square root of this estimate and its lower and upper confidence limits gives an estimate and confidence 

interval for the prediction error standard deviation.  

 

The AIC and BIC values are smaller for the RC model with random intercepts and slopes than any of the CP models with reasonable error covariance 

structures. Some researchers would choose the RC model on this basis alone, but a preference for the RC model could be based on the 

meaningfulness of the random intercept and slope variability.  

 
The Unstructured option in the random effect specification (step 4) allows the random intercept and random slope to be correlated.  
 
For a RC level 1 model with independent and homoscedastic errors, it is not necessary to specify the Repeated variable and the covariance structure 
in Step 1.   

 
 
 
 
 



 
In the RC model analysis with a random intercept and slope, the predicted values can be saved by clicking Save and then checking Predicted values 
under Predicted Values and Residuals (they will be named PRED_1 in the data file).  The following line plot of the predicted mood values for each 
employee can be obtained by clicking on Graphs, Legacy Dialogs, Line, and Multiple. Move DOW into Category Axis box, move employee into 
Define Lines by box, and PRED_1 into Variable box.  The vertical and horizontal axis labels and many other features of the graphs can be edited by 
clicking on the graph in the output screen.  If the sample size is not too large, this type of graph can be used to visually assess the variability across 
participants in terms of their intercepts and their slopes. 
 

 

 
 



 

Example 2a.  The social skills of 6 preschool children were measured over 18 consecutive weeks. Vocabulary scores in week 1 and 

sex are time-invariant covariates. The group size in which the child was observed in a given week is a time-varying covariate. Some 
children were not measured in a given week due to illness. Week was centered at baseline (i.e., week 1 = 0, week 2 = 1, etc.) to give 
the intercept a more meaningful interpretation. The data will be analyzed first using a Covariance Pattern model. 
 

Step 1:  Copy Example2.sav data file onto your compute. Start SPSS, click on File, select Open, select Data, and select file from apprpriate directory.   

 

 

 



Step 2:   Select Analyze, Mixed Models, Linear.  

 

 

 

 

 



 
Step 3:   Move child into the Subjects box, move week into the Repeated box, select AR(1) for Repeated Covariance Type.  Click Continue. 

 

 

 

 



Step 4:   Move socskill into the Dependent Variable box, move sex into the Factor(s) box, then move week, vocab, and grpsize into the Covariate(s) 
box. Click Fixed.  

 

 

 

 

 



Step 5:   Move sex, week, vocab, and grpsize into the Model box. Change Factorial to Main Effects. Check Include intercept. Click Continue (returns 
to Step 4 screen), and click OK.   

 

 

 

 



Step 6:   Click Statistics and check Parameter estimates and Test for covariance parameters. Click Continue (returns to Step 4 screen) and then OK.   

 

 

 

 

 



Step 7.  Examine results 

 
 

Information Criteriaa 

-2 Restricted Log Likelihood 633.417 

Akaike's Information Criterion (AIC) 637.417 

Hurvich and Tsai's Criterion (AICC) 637.546 

Bozdogan's Criterion (CAIC) 644.545 

Schwarz's Bayesian Criterion (BIC) 642.545 

The information criteria are displayed in smaller-
is-better form. 

 

 
Type III Tests of Fixed Effectsa 

Source Numerator df Denominator df F Sig. 

Intercept 1 20.326 9.460 .006 
sex 1 14.361 11.440 .004 

week 1 23.759 17.645 .000 

vocab 1 14.616 12.937 .003 

grpsize 1 95.527 63.551 .000 

 

 
Estimates of Fixed Effectsa 

Parameter Estimate Std. Error df t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 42.191504 13.059796 19.114 3.231 .004 14.868083 69.514926 

[sex=0] -10.725879 3.171111 14.361 -3.382 .004 -17.511212 -3.940545 

[sex=1] 0b 0 . . . . . 

week .814158 .193821 23.759 4.201 .000 .413918 1.214399 

vocab .699996 .194613 14.616 3.597 .003 .284236 1.115755 

grpsize -7.685231 .964042 95.527 -7.972 .000 -9.598959 -5.771502 

b. This parameter is set to zero because it is redundant. 

 
Estimates of Covariance Parametersa 

Parameter Estimate Std. Error Wald Z Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures AR1 diagonal 44.708434 8.764920 5.101 .000 30.444905 65.654471 

AR1 rho .515360 .094543 5.451 .000 .307413 .676328 

a. Dependent Variable: socskill. 

 

 



Interpretation 
 
Social skills were found to be related to sex (F(1, 14.4) = 11.44, p = .004), week (F(1, 23.7) = 17.64, p < .001), vocabulary in week 1 (F(1, 14.6) = 
12.94, p = .003), and the size of the group in which the child was assessed each week (F(1, 95.5) = 63.55, p < .001). We are 95% confident that in 
the population of preschool children: 1) the mean social skills score is 3.94 to 17.51 points greater for girls than boys, controlling for groups size, 
vocabulary size at time 1 and time period, 2)  the mean social skills score increases 0.41 to 1.21 points each week, controlling for group size, 
vocabulary size at time 1, and sex, 3) the mean social skills score increases 0.28 to 1.12 points for each one additional point on the vocabulary test 
at time 1, controlling for groups size, time period, and sex, and 4) the mean social skills score decreases 5.77 to 9.60 for each additional child in 
the assessment group, controlling for sex,  vocabulary size at time 1, and time period. 
 

The estimated prediction error standard deviation is √44.71 = 6.69 (95% CI [5.52, 8.10]). A positive residual first-order autocorrelation of .51 was 
observed (95% CI [.31, .68]). 
 

 

Comments 
 
The Wald test for AR1 diagonal is a test that the population prediction error variance is equal to zero. This test is not informative because we know 
that population variances are never exactly zero. However, the confidence interval does provide potentially useful information.  Square roots of 
the variance estimate and the variance confidence interval endpoints gives a more interpretable estimate of the prediction error standard 
deviation and its confidence interval.  
 
The Wald test for AR rho is a test that the population first-order autocorrelation is zero. This test provides information about the direction (positive 
or negative) of the autocorrelation. The confidence interval for the population autocorrelation provides more useful information about the 
direction and the magnitude of the autocorrelation.  
 
With 18 time periods and only six participants, the Unstructured and Toeplitz – Heterogeneous error covariance structures cannot be estimated. 
The AR(1) – Heterogeneous structure is estimable but it gives a much larger AIC value than with the AR(1) error structure. 
 
SPSS uses a default Satterthwaite approximation to the error degrees of freedom. This approximation improves the small-sample performance of 
the tests and confidence intervals. The Satterthwaite degrees of freedom are typically not integer values. 

  

 
 
 
 
 
 



Example 2b.  Re-analyze preschool social skills data using a Random Coefficient model with a random intercept and a random slope 

for week.  

 
Step 1. Move child into the Subjects box. Move week into the Repeated box and select Scaled Identity for Repeated Covariance Type. Click 
Continue.   

 

 

 
 

 



 
Step 2. Move socskill into the Dependent Variable box. Move week, vocab, and grpsize into the Covariate(s) box. Move sex into the Factor(s) box. 
Click Fixed.  

 

 
 

 

 



Step 3. Move sex, week, vocab, and grpsize into the Model Box. Change Factorial to Main Effects. Check Include intercept.  Click Continue. 

 

 

 
 
 
 



Step 4. After returning to Step 2 screen, click Random. Put week into the Model box. Select Unstructured for the Covariance Type. Move child 
into the Combinations box.  Check Include intercept.  Click Continue (return to Step 2 screen) and then click OK.  
 
 

 
 

 

 



Step 5. Click Statistics and check Parameter estimates and Test for covariance parameters. Click Continue (return to Step 2 screen) and then click 
OK.  
 

 

 

 

 



Step 6.  Examine output 

 

 
Information Criteriaa 

-2 Restricted Log Likelihood 645.028 
Akaike's Information Criterion (AIC) 653.028 

Hurvich and Tsai's Criterion (AICC) 653.468 
Bozdogan's Criterion (CAIC) 667.286 
Schwarz's Bayesian Criterion (BIC) 663.286 

The information criteria are displayed in 
smaller-is-better form. 

 

 
Type III Tests of Fixed Effectsa 

Source Numerator df Denominator df F Sig. 

Intercept 1 8.034 19.950 .002 
sex 1 2.902 30.769 .013 

week 1 5.176 10.148 .023 

vocab 1 3.046 33.814 .010 

grpsize 1 88.436 78.867 .000 

 

 

 

 
Estimates of Fixed Effectsa 

Parameter Estimate Std. Error df t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 44.028830 9.201935 6.894 4.785 .002 22.201403 65.856257 

[sex=0] -10.884609 1.962254 2.902 -5.547 .013 -17.250215 -4.519004 

[sex=1] 0b 0 . . . . . 

week .844994 .265258 5.176 3.186 .023 .170041 1.519948 

vocab .703418 .120966 3.046 5.815 .010 .321729 1.085107 

grpsize -8.369962 .942489 88.436 -8.881 .000 -10.242832 -6.497092 

a. Dependent Variable: socskill. 

b. This parameter is set to zero because it is redundant. 

 

 
[continued on next page] 

 

 

 



 

 
Estimates of Covariance Parametersa 

Parameter Estimate Std. Error Wald Z Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Variance 32.915466 4.966632 6.627 .000 24.488475 44.242358 

Intercept + week [subject = 

child] 

UN (1,1) 39.287584 29.630660 1.326 .185 8.959420 172.278366 

UN (2,1) -3.616418 2.744558 -1.318 .188 -8.995653 1.762817 

UN (2,2) .336618 .262401 1.283 .200 .073048 1.551200 

a. Dependent Variable: socskill. 

 

 
 

Interpretation 

 
Social skills were found to be related to sex (F(1, 2.9) = 30.77, p = .013), week (F(1, 5.2) = 10.15, p = .023), vocabulary in week 1 (F(1, 3.0) = 33.81, 
p = .010), and the size of the group in which the child was assessed each week (F(1, 88.4) = 78.87, p < .001). We are 95% confident that in the 
population of preschool children: 1) the mean social skills score is 4.52 to 17.25 points greater for girls than boys, controlling for groups size, 
vocabulary size at time 1 and time period, 2)  the mean social skills score increases 0.17 to 1.52 points each week, controlling for group size, 
vocabulary size at time 1, and sex, 3) the mean social skills score increases 0.32 to 1.09 points for each one additional point on the vocabulary test 
at time 1, controlling for groups size, time period, and sex, and 4) the mean social skills score decreases 6.30 to 10.25 for each additional child in 
the assessment group, controlling for sex,  vocabulary size at time 1, and time period. 
 

The person-level intercept has an estimated mean of 44.02 (95% CI [22.20, 65.86]) and an estimated SD of √32.91 = 6.74 (95% CI [4.95, 6.65]). 

The person-level slope for week has an estimated mean of 0.84 (95% CI [0.17, 1.52]) and an estimated SD of √0.337 = 0.58 (95% CI [0.27, 1.24]). 
There is an extremely large negative correlation (-.99) between the person-level intercepts and slopes suggesting that children with the lowest 
time 1 social skills tend to improve most while children with the highest time 1 social skills tend to improve least.   

 

Comments 

The RC model with a random intercept a random slope is less parsimonious than the CP model with an AR(1) error structure and the RC model has 
a larger AIC value (653 vs. 637 for CP model).  However, the RC model provides useful additional information about the variability of the person-
level intercepts and slopes.  If estimating the variability of intercepts or slopes is an important goal of the study, then this goal alone could justify 
the use of the RC model.  

 

 



Example 3a.  Two groups of girls were given a self-esteem questionnaire at the end of their 5th, 6th, 7th and 8th grade. Some girls 

were only measured on two or three of the four time periods. About half the girls participated in a new summer mentoring program 
intended to build self-esteem in adolescent girls. Amount of physical activity was measured each year for each girl and was used as a 
time varying covariate. The data will be analyzed first using a Covariance Pattern model. 

 

Step 1:  Copy Example3.sav data file onto your compute. Start SPSS, click on File, select Open, select Data, and select the Example3.sav  from the 
appropriate directory. 

 
 

 
 
 



Step 2:  Select Analyze, Mixed Models, and Linear.  

 

 
 

 

 

 



Step 3:  Move girl into the Subjects box and Grade into the Repeated box.  Select Unstructured for Repeated Covariance Type. 

 

 
 

 

 

 

 



 
Step 4:  Move SelfEst into the Dependent Variable box. Move Grade and PhysAct into the Covariate(s) box. Move Program into the Factor(s) box. 

Click Fixed. 

 

 
 

 

 



 
Step 5:  Move Program, Grade, and PhysAct into the Model box. Check Include intercept.  Click Continue. 

 

 
 

 

 

 

 



Step 6:  Click Statistics and check Parameter estimates. Click Continue (which returns to screen in Step 4) then click OK. 

 

 
 

 

 

 

 



 
Step 7.  Examine output 

 
Information Criteriaa 

-2 Restricted Log Likelihood 1178.022 
Akaike's Information Criterion (AIC) 1198.022 

Hurvich and Tsai's Criterion (AICC) 1199.112 
Bozdogan's Criterion (CAIC) 1241.635 
Schwarz's Bayesian Criterion (BIC) 1231.635 

The information criteria are displayed in smaller-
is-better form. 
 

 
 

 

Type III Tests of Fixed Effectsa 

Source Numerator df Denominator df F Sig. 

Intercept 1 150.993 933.202 .000 
Program 1 70.060 63.301 .000 

Grade 1 75.944 88.183 .000 

PhysAct 1 176.612 52.105 .000 

 
 

 

 
Estimates of Fixed Effectsa 

Parameter Estimate Std. Error df t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 30.302572 1.097473 129.917 27.611 .000 28.131340 32.473805 

[Program=0] -5.861071 .736667 70.060 -7.956 .000 -7.330284 -4.391857 

[Program=1] 0b 0 . . . . . 

Grade -2.851489 .303654 75.944 -9.391 .000 -3.456276 -2.246701 

PhysAct 1.136664 .157467 176.612 7.218 .000 .825904 1.447424 

a. Dependent Variable: SelfEst. 

b. This parameter is set to zero because it is redundant. 

 

 

 

 

 

 

 Estimates of Covariance Parametersa 

Parameter Estimate Std. Error 

Repeated Measures UN (1,1) 11.180217 2.245317 

UN (2,1) .468408 1.628960 

UN (2,2) 11.422687 2.144203 

UN (3,1) -2.111196 2.144015 

UN (3,2) 4.146146 1.983148 

UN (3,3) 16.659589 3.205807 

UN (4,1) -2.128790 2.040760 

UN (4,2) -.746296 1.971233 

UN (4,3) 2.037445 2.531977 

UN (4,4) 18.023480 3.593748 

a. Dependent Variable: SelfEst. 



 

Interpretation  
 
A difference in population mean self-esteem scores was detected in the control and summer mentoring program conditions (F(1, 70.1) = 63.3, p < 
.001). Self-esteem scores are related to grade level (F(1, 79.9) = 88.18, p < .001) and the amount of physical activity at each grade level                        
(F(1, 176.6) = 52.10, p < .001). We are 95% confident that in the population of adolescent girls: 1) the mean self-esteem score is 4.39 to 7.33 points 
greater for the population of girls who completed the summer mentoring program than girls who did not, controlling for grade level and amount 
of physical activity at each grade level, 2) ignoring the positive effect of treatment, the mean self-esteem score decreases 2.25 to 3.46 points each 
year within treatment conditions and controlling for the amount of physical activity each year, and 3) every one point increase in the physical 
activity score is associated with a 0.83 to 1.45 increase in self-esteem, within each program and controlling for grade level.  
 
The estimated error variances suggest that the prediction error variances increase with each grade (5th grade = 11.18, 6th grade = 11.42, 7th grade 
= 16.66, 8th grade = 18.02). 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Example 3b.  Re-analyze pretest-posttest design using Random Coefficient model with random intercept and random slope for 

Grade.   
 

Step 1. Move girl into the Subjects box. Move Grade into the Repeated box and select Scaled Identity for Repeated Covariance Type. Click Continue. 

 

 

 
 

 

 



Step 2. Move SelfEst into the Dependent Variable box. Move Program into the Factor(s) box. Move Grade and PhysAct into the Covariate(s) box. 
Click Fixed. 

 

 
 

 

 

 

 



Step 3:  Move Program, Grade, and PhysAct into the Model box. Check Include intercept.  Click Continue. 

 

 
 

 

 

 



Step 4. After returning to Step 2 screen, click Random. Move Grade into the Model box. Select Unstructured for the Covariance Type. Move girl 
into the Combinations box.  Check Include intercept.  Click Continue (return to Step 2 screen) and then click OK.  

 

 

 
 

 

 

 



Step 5. Click Statistics and check Parameter estimates and Test for covariance parameters. Click Continue (return to Step 2 screen) and then click 
OK.  
 

 

 
 

 

 

 



Step 6. Examine results 
 
 

 
Information Criteriaa 

-2 Restricted Log Likelihood 1185.928 
Akaike's Information Criterion (AIC) 1193.928 

Hurvich and Tsai's Criterion (AICC) 1194.121 
Bozdogan's Criterion (CAIC) 1211.374 
Schwarz's Bayesian Criterion (BIC) 1207.374 

The information criteria are displayed in smaller-
is-better form. 
 

 
Type III Tests of Fixed Effectsa 

Source Numerator df Denominator df F Sig. 

Intercept 1 191.398 834.616 .000 
Program 1 96.908 56.715 .000 

Grade 1 78.373 86.143 .000 

PhysAct 1 192.886 52.938 .000 

 

 
Estimates of Fixed Effectsa 

Parameter Estimate Std. Error df t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 30.012166 1.155438 190.038 25.975 .000 27.733035 32.291296 

[Program=0] -5.755692 .764272 96.908 -7.531 .000 -7.272579 -4.238804 

[Program=1] 0b 0 . . . . . 

Grade -2.848522 .306910 78.373 -9.281 .000 -3.459487 -2.237558 

PhysAct 1.191083 .163704 192.886 7.276 .000 .868204 1.513963 

b. This parameter is set to zero because it is redundant. 

 

 
Estimates of Covariance Parametersa 

Parameter Estimate Std. Error Wald Z Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Repeated Measures Variance 12.269092 1.696037 7.234 .000 9.357186 16.087166 

Intercept + Grade [subject = 
girl] 

UN (1,1) .551246 2.191781 .252 .801 .000227 1335.871171 

UN (2,1) -.721784 1.128531 -.640 .522 -2.933663 1.490095 

UN (2,2) 1.052594 .783081 1.344 .179 .244910 4.523921 

a. Dependent Variable: SelfEst. 

 
 
 



Interpretation  
 
A difference in population mean self-esteem scores was detected in the control and summer mentoring program conditions (F(1, 96.6) = 56.72, p 
< .001). Self-esteem scores are related to grade level (F(1, 78.4) = 86.14, p < .001) and the amount of physical activity at each grade level                        
(F(1, 192.9) = 52.94, p < .001). We are 95% confident that in the population of adolescent girls: 1) the mean self-esteem score is 4.24 to 7.27 points 
greater for the population of girls who completed the summer mentoring program than girls who did not, controlling for grade level and amount 
of physical activity at each grade level, 2) ignoring the positive effect of treatment, the mean self-esteem score decreases 2.24 to 3.46 points each 
year within treatment conditions and controlling for the amount of physical activity each year, and 3) every one point increase in the physical 
activity score is associated with a 0.87 to 1.51 increase in self-esteem, within each program and controlling for grade level.  
 

The person-level intercept has an estimated mean of 30.01 (95% CI [27.73, 32.29]) and an estimated SD of √. 551 = 0.742 (95% CI [0.02, 36.55]). 

The person-level slope for grade has an estimated mean of -2.84 (95% CI [-3.46, -2.24]) and an estimated SD of √1.053 = 1.03 (95% CI [0.49, 2.13]). 
There is an extremely large negative correlation (-.95) between the person-level intercepts and slopes suggesting that adolescent girls with the 
lowest self-esteem in grade 5 tend to improve most while girls with the highest grade 5 self-esteem tend to improve least.   

 

Comment 
 
The confidence interval for the variance of the person-level intercept in the population of girls is extremely wide. This is due in part to the way 
SPSS computes confidence intervals for variances. SPSS computes a confidence interval for a log-transformed variance and then reverse transforms 
the endpoints. This transformation approach usually works well, but it can give a wide interval when the estimated variance is small.  In these 
situations it might be best to compute var ± 1.96(SE) = 0.55 ± 1.96(2.19) = [0, 4.84], where the negative lower limit has been set to 0, and take 
the square roots of the endpoints to obtain a (non-transformed) Wald confidence interval for the population standard deviation of [0, 2.20].  
 

 
 


