
TOPIC: MULTIPLE COMPARISONS: TUKEY TEST
Tukey Test

◆ ANOVA compares 3+ means. If      is rejected, Post-hoc tests can tell you which means are different.

In an ANOVA test on mean weekly study time for different grade levels, 
you reject     : Students in grades 10-12 study for the same amount of time.
Determine which pair(s) of means are different with               .

EXAMPLE HOW TO: Perform Tukey
Test

1) 

2)

3)

Grade 10 11 12

Study Time 3 4.3 6

Sample Size 10 10 10

EXAMPLE   
The table shows the weekly study times (in hours) from an independent, 
random sample of 10th-12th graders. Test the claim that students across these 
grades study on average for the same amount of time, using 𝛼𝛼 = 0.05. 
 

ONE-WAY ANOVA 
Performing One-Way ANOVA Using a TI-84 

◆ The calculations for ANOVA are very complicated, so use technology to perform ANOVA tests. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

𝐻𝐻0:  
𝐻𝐻𝑎𝑎: 

Because 𝑃𝑃-value [ < | > ] 𝛼𝛼, we [ REJECT | FAIL TO REJECT ] 𝐻𝐻0. 

There is [ ENOUGH | NOT ENOUGH ] evidence to suggest that at least one 

grade has a significantly different mean study time. 

1)   , 1:Edit…  

Enter data in L1, L2, L3, …  

2)  ,       TESTS 

H:ANOVA( 

3) Enter lists, separated by commas 

ANOVA(L1, L2, L3, …)  

 

HOW TO: Perform ANOVA 
on TI-84 

 

Grade Weekly Study Times (hrs) 
10 3 4 4 2 1 0 3 6 5 2 
11 4 5 6 3 7 8 2 3 1 4 
12 7 5 8 3 6 7 8 5 9 2 

 
Random Samples? ☐
Independent Samples? ☐

Groups Have Approx. Norm. Dist.? ☐
Groups Have Approx. Same Variance? ☐

𝐹𝐹 =  _____ 
𝑃𝑃-value = _______ 
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In an ANOVA test on mean weekly study time for different grade levels, 
you reject 𝐻𝐻0: Students in grades 10-12 study for the same amount of 
time. Determine which pair(s) of means are different with 𝛼𝛼 = 0.05. 

MULTIPLE COMPARISONS: TUKEY 
Tukey Test 

◆ ANOVA compares 3+ means. If 𝐻𝐻0 is rejected, Post-hoc tests can tell you which means are different.  

    ▪ Post-Hoc Tests, like Tukey, test __________ of means against each other. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

𝑞𝑞0 = 𝑥𝑥ҧ2 − 𝑥𝑥ҧ1
ට𝑠𝑠2

𝑛𝑛

 

𝑠𝑠2 = MSE from one-way ANOVA 
 

New 

1) Verify: ANOVA 𝐻𝐻0 was rejected? ☐

2) Crit. Val.: Studentized Range 𝑞𝑞-table 
𝑑𝑑𝑑𝑑 =  𝑁𝑁 − 𝑘𝑘 

𝑁𝑁 = # of total obs.   𝑘𝑘 = # of groups 

3) Get MSE from ANOVA readout  
One-way ANOVA 
  Error 

MS=  

For each pair of groups: 

4) 𝐻𝐻0: 𝜇𝜇1 = 𝜇𝜇2,      𝐻𝐻𝑎𝑎: 𝜇𝜇1 ≠ 𝜇𝜇2 

5) Test Statistic: 𝑞𝑞0 

6) Interpret: Compare 𝑞𝑞0 & Crit. Val. 

HOW TO: Perform Tukey 
Test 

 

𝐻𝐻0:  
𝐻𝐻𝑎𝑎: 

𝑞𝑞0 [ > | < ] Crit. Val. 

[ REJECT | FTR ] 𝐻𝐻0.  

𝑞𝑞0 =  
 

10th & 11th Grade 10th & 12th Grade 11th & 12th Grade 

𝑁𝑁 = _______ 𝑘𝑘 = ______  
𝑑𝑑𝑑𝑑 = ________ Critical Value = _______ 

MSE = _______ 

𝐻𝐻0: 𝜇𝜇11 = 𝜇𝜇12  

𝐻𝐻𝑎𝑎: 𝜇𝜇11 ≠ 𝜇𝜇12 

𝐻𝐻0: 𝜇𝜇10 = 𝜇𝜇12   

𝐻𝐻𝑎𝑎: 𝜇𝜇10 ≠ 𝜇𝜇12  

𝑞𝑞0 [ > | < ] Crit. Val. 

[ REJECT | FTR ] 𝐻𝐻0.  

𝑞𝑞0 [ > | < ] Crit. Val. 

[ REJECT | FTR ] 𝐻𝐻0.  

Grade 10 11 12 
Study Time 3 4.3 6 
Sample Size 10 10 10 

 

𝑞𝑞0 =  𝑞𝑞0 =  
−

ට(             )
 

−

ට(4.448
10 )

 
−

ට(4.448
10 )

 

▶  Post-Hoc Tests, like Tukey, test ____________ of means against each other.
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𝐻𝐻𝑎𝑎: 𝜇𝜇11 ≠ 𝜇𝜇12 

𝐻𝐻0: 𝜇𝜇10 = 𝜇𝜇12   

𝐻𝐻𝑎𝑎: 𝜇𝜇10 ≠ 𝜇𝜇12  

𝑞𝑞0 [ > | < ] Crit. Val. 

[ REJECT | FTR ] 𝐻𝐻0.  

𝑞𝑞0 [ > | < ] Crit. Val. 
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EXAMPLE   

In an ANOVA test on mean weekly study time for different grade levels, 
you reject 𝐻𝐻0: Students in grades 10-12 study for the same amount of 
time. Determine which pair(s) of means are different with 𝛼𝛼 = 0.05. 

MULTIPLE COMPARISONS: TUKEY 
Tukey Test 

◆ ANOVA compares 3+ means. If 𝐻𝐻0 is rejected, Post-hoc tests can tell you which means are different.  

    ▪ Post-Hoc Tests, like Tukey, test __________ of means against each other. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

𝑞𝑞0 = 𝑥𝑥ҧ2 − 𝑥𝑥ҧ1
ට𝑠𝑠2

𝑛𝑛

 

𝑠𝑠2 = MSE from one-way ANOVA 
 

New 

1) Verify: ANOVA 𝐻𝐻0 was rejected? ☐

2) Crit. Val.: Studentized Range 𝑞𝑞-table 
𝑑𝑑𝑑𝑑 =  𝑁𝑁 − 𝑘𝑘 

𝑁𝑁 = # of total obs.   𝑘𝑘 = # of groups 
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One-way ANOVA 
  Error 

MS=  

For each pair of groups: 

4) 𝐻𝐻0: 𝜇𝜇1 = 𝜇𝜇2,      𝐻𝐻𝑎𝑎: 𝜇𝜇1 ≠ 𝜇𝜇2 

5) Test Statistic: 𝑞𝑞0 

6) Interpret: Compare 𝑞𝑞0 & Crit. Val. 

HOW TO: Perform Tukey 
Test 

 

𝐻𝐻0:  
𝐻𝐻𝑎𝑎: 

𝑞𝑞0 [ > | < ] Crit. Val. 

[ REJECT | FTR ] 𝐻𝐻0.  

𝑞𝑞0 =  
 

10th & 11th Grade 10th & 12th Grade 11th & 12th Grade 

𝑁𝑁 = _______ 𝑘𝑘 = ______  
𝑑𝑑𝑑𝑑 = ________ Critical Value = _______ 

MSE = _______ 

𝐻𝐻0: 𝜇𝜇11 = 𝜇𝜇12  

𝐻𝐻𝑎𝑎: 𝜇𝜇11 ≠ 𝜇𝜇12 

𝐻𝐻0: 𝜇𝜇10 = 𝜇𝜇12   

𝐻𝐻𝑎𝑎: 𝜇𝜇10 ≠ 𝜇𝜇12  

𝑞𝑞0 [ > | < ] Crit. Val. 

[ REJECT | FTR ] 𝐻𝐻0.  

𝑞𝑞0 [ > | < ] Crit. Val. 

[ REJECT | FTR ] 𝐻𝐻0.  
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Study Time 3 4.3 6 
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Verify: ANOVA      was rejected?

EXAMPLE   

In an ANOVA test on mean weekly study time for different grade levels, 
you reject 𝐻𝐻0: Students in grades 10-12 study for the same amount of 
time. Determine which pair(s) of means are different with 𝛼𝛼 = 0.05. 

MULTIPLE COMPARISONS: TUKEY 
Tukey Test 

◆ ANOVA compares 3+ means. If 𝐻𝐻0 is rejected, Post-hoc tests can tell you which means are different.  

    ▪ Post-Hoc Tests, like Tukey, test __________ of means against each other. 
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𝑠𝑠2 = MSE from one-way ANOVA 
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1) Verify: ANOVA 𝐻𝐻0 was rejected? ☐
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4) 𝐻𝐻0: 𝜇𝜇1 = 𝜇𝜇2,      𝐻𝐻𝑎𝑎: 𝜇𝜇1 ≠ 𝜇𝜇2 

5) Test Statistic: 𝑞𝑞0 

6) Interpret: Compare 𝑞𝑞0 & Crit. Val. 

HOW TO: Perform Tukey 
Test 

 

𝐻𝐻0:  
𝐻𝐻𝑎𝑎: 
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𝑑𝑑𝑑𝑑 = ________ Critical Value = _______ 

MSE = _______ 

𝐻𝐻0: 𝜇𝜇11 = 𝜇𝜇12  

𝐻𝐻𝑎𝑎: 𝜇𝜇11 ≠ 𝜇𝜇12 

𝐻𝐻0: 𝜇𝜇10 = 𝜇𝜇12   

𝐻𝐻𝑎𝑎: 𝜇𝜇10 ≠ 𝜇𝜇12  

𝑞𝑞0 [ > | < ] Crit. Val. 

[ REJECT | FTR ] 𝐻𝐻0.  

𝑞𝑞0 [ > | < ] Crit. Val. 
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Crit. Val.: Studentized Range   -table

EXAMPLE   

In an ANOVA test on mean weekly study time for different grade levels, 
you reject 𝐻𝐻0: Students in grades 10-12 study for the same amount of 
time. Determine which pair(s) of means are different with 𝛼𝛼 = 0.05. 

MULTIPLE COMPARISONS: TUKEY 
Tukey Test 

◆ ANOVA compares 3+ means. If 𝐻𝐻0 is rejected, Post-hoc tests can tell you which means are different.  

    ▪ Post-Hoc Tests, like Tukey, test __________ of means against each other. 
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𝑠𝑠2 = MSE from one-way ANOVA 
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𝑁𝑁 = # of total obs.   𝑘𝑘 = # of groups 
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4) 𝐻𝐻0: 𝜇𝜇1 = 𝜇𝜇2,      𝐻𝐻𝑎𝑎: 𝜇𝜇1 ≠ 𝜇𝜇2 

5) Test Statistic: 𝑞𝑞0 

6) Interpret: Compare 𝑞𝑞0 & Crit. Val. 

HOW TO: Perform Tukey 
Test 

 

𝐻𝐻0:  
𝐻𝐻𝑎𝑎: 

𝑞𝑞0 [ > | < ] Crit. Val. 
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𝑞𝑞0 =  
 

10th & 11th Grade 10th & 12th Grade 11th & 12th Grade 

𝑁𝑁 = _______ 𝑘𝑘 = ______  
𝑑𝑑𝑑𝑑 = ________ Critical Value = _______ 

MSE = _______ 

𝐻𝐻0: 𝜇𝜇11 = 𝜇𝜇12  

𝐻𝐻𝑎𝑎: 𝜇𝜇11 ≠ 𝜇𝜇12 

𝐻𝐻0: 𝜇𝜇10 = 𝜇𝜇12   

𝐻𝐻𝑎𝑎: 𝜇𝜇10 ≠ 𝜇𝜇12  

𝑞𝑞0 [ > | < ] Crit. Val. 

[ REJECT | FTR ] 𝐻𝐻0.  

𝑞𝑞0 [ > | < ] Crit. Val. 
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EXAMPLE   

In an ANOVA test on mean weekly study time for different grade levels, 
you reject 𝐻𝐻0: Students in grades 10-12 study for the same amount of 
time. Determine which pair(s) of means are different with 𝛼𝛼 = 0.05. 

MULTIPLE COMPARISONS: TUKEY 
Tukey Test 

◆ ANOVA compares 3+ means. If 𝐻𝐻0 is rejected, Post-hoc tests can tell you which means are different.  

    ▪ Post-Hoc Tests, like Tukey, test __________ of means against each other. 
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𝑠𝑠2 = MSE from one-way ANOVA 
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1) Verify: ANOVA 𝐻𝐻0 was rejected? ☐

2) Crit. Val.: Studentized Range 𝑞𝑞-table 
𝑑𝑑𝑑𝑑 =  𝑁𝑁 − 𝑘𝑘 

𝑁𝑁 = # of total obs.   𝑘𝑘 = # of groups 
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One-way ANOVA 
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For each pair of groups: 

4) 𝐻𝐻0: 𝜇𝜇1 = 𝜇𝜇2,      𝐻𝐻𝑎𝑎: 𝜇𝜇1 ≠ 𝜇𝜇2 

5) Test Statistic: 𝑞𝑞0 

6) Interpret: Compare 𝑞𝑞0 & Crit. Val. 

HOW TO: Perform Tukey 
Test 

 

𝐻𝐻0:  
𝐻𝐻𝑎𝑎: 

𝑞𝑞0 [ > | < ] Crit. Val. 

[ REJECT | FTR ] 𝐻𝐻0.  

𝑞𝑞0 =  
 

10th & 11th Grade 10th & 12th Grade 11th & 12th Grade 

𝑁𝑁 = _______ 𝑘𝑘 = ______  
𝑑𝑑𝑑𝑑 = ________ Critical Value = _______ 

MSE = _______ 

𝐻𝐻0: 𝜇𝜇11 = 𝜇𝜇12  

𝐻𝐻𝑎𝑎: 𝜇𝜇11 ≠ 𝜇𝜇12 

𝐻𝐻0: 𝜇𝜇10 = 𝜇𝜇12   

𝐻𝐻𝑎𝑎: 𝜇𝜇10 ≠ 𝜇𝜇12  

𝑞𝑞0 [ > | < ] Crit. Val. 

[ REJECT | FTR ] 𝐻𝐻0.  

𝑞𝑞0 [ > | < ] Crit. Val. 

[ REJECT | FTR ] 𝐻𝐻0.  

Grade 10 11 12 
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𝑞𝑞0 =  𝑞𝑞0 =  
−

ට(             )
 

−

ට(4.448
10 )

 
−

ට(4.448
10 )

 

EXAMPLE   

In an ANOVA test on mean weekly study time for different grade levels, 
you reject 𝐻𝐻0: Students in grades 10-12 study for the same amount of 
time. Determine which pair(s) of means are different with 𝛼𝛼 = 0.05. 

MULTIPLE COMPARISONS: TUKEY 
Tukey Test 

◆ ANOVA compares 3+ means. If 𝐻𝐻0 is rejected, Post-hoc tests can tell you which means are different.  

    ▪ Post-Hoc Tests, like Tukey, test __________ of means against each other. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

𝑞𝑞0 = 𝑥𝑥ҧ2 − 𝑥𝑥ҧ1
ට𝑠𝑠2

𝑛𝑛

 

𝑠𝑠2 = MSE from one-way ANOVA 
 

New 

1) Verify: ANOVA 𝐻𝐻0 was rejected? ☐

2) Crit. Val.: Studentized Range 𝑞𝑞-table 
𝑑𝑑𝑑𝑑 =  𝑁𝑁 − 𝑘𝑘 

𝑁𝑁 = # of total obs.   𝑘𝑘 = # of groups 

3) Get MSE from ANOVA readout  
One-way ANOVA 
  Error 

MS=  

For each pair of groups: 

4) 𝐻𝐻0: 𝜇𝜇1 = 𝜇𝜇2,      𝐻𝐻𝑎𝑎: 𝜇𝜇1 ≠ 𝜇𝜇2 

5) Test Statistic: 𝑞𝑞0 

6) Interpret: Compare 𝑞𝑞0 & Crit. Val. 

HOW TO: Perform Tukey 
Test 

 

𝐻𝐻0:  
𝐻𝐻𝑎𝑎: 

𝑞𝑞0 [ > | < ] Crit. Val. 

[ REJECT | FTR ] 𝐻𝐻0.  
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10th & 11th Grade 10th & 12th Grade 11th & 12th Grade 
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𝑑𝑑𝑑𝑑 = ________ Critical Value = _______ 

MSE = _______ 

𝐻𝐻0: 𝜇𝜇11 = 𝜇𝜇12  

𝐻𝐻𝑎𝑎: 𝜇𝜇11 ≠ 𝜇𝜇12 

𝐻𝐻0: 𝜇𝜇10 = 𝜇𝜇12   

𝐻𝐻𝑎𝑎: 𝜇𝜇10 ≠ 𝜇𝜇12  

𝑞𝑞0 [ > | < ] Crit. Val. 

[ REJECT | FTR ] 𝐻𝐻0.  

𝑞𝑞0 [ > | < ] Crit. Val. 

[ REJECT | FTR ] 𝐻𝐻0.  
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Get MSE from ANOVA readout

EXAMPLE   

In an ANOVA test on mean weekly study time for different grade levels, 
you reject 𝐻𝐻0: Students in grades 10-12 study for the same amount of 
time. Determine which pair(s) of means are different with 𝛼𝛼 = 0.05. 

MULTIPLE COMPARISONS: TUKEY 
Tukey Test 

◆ ANOVA compares 3+ means. If 𝐻𝐻0 is rejected, Post-hoc tests can tell you which means are different.  

    ▪ Post-Hoc Tests, like Tukey, test __________ of means against each other. 
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𝑠𝑠2 = MSE from one-way ANOVA 
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1) Verify: ANOVA 𝐻𝐻0 was rejected? ☐
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For each pair of groups: 

4) 𝐻𝐻0: 𝜇𝜇1 = 𝜇𝜇2,      𝐻𝐻𝑎𝑎: 𝜇𝜇1 ≠ 𝜇𝜇2 

5) Test Statistic: 𝑞𝑞0 

6) Interpret: Compare 𝑞𝑞0 & Crit. Val. 

HOW TO: Perform Tukey 
Test 

 

𝐻𝐻0:  
𝐻𝐻𝑎𝑎: 

𝑞𝑞0 [ > | < ] Crit. Val. 
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𝑞𝑞0 =  
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MSE = _______ 

𝐻𝐻0: 𝜇𝜇11 = 𝜇𝜇12  

𝐻𝐻𝑎𝑎: 𝜇𝜇11 ≠ 𝜇𝜇12 

𝐻𝐻0: 𝜇𝜇10 = 𝜇𝜇12   

𝐻𝐻𝑎𝑎: 𝜇𝜇10 ≠ 𝜇𝜇12  

𝑞𝑞0 [ > | < ] Crit. Val. 
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EXAMPLE   

In an ANOVA test on mean weekly study time for different grade levels, 
you reject 𝐻𝐻0: Students in grades 10-12 study for the same amount of 
time. Determine which pair(s) of means are different with 𝛼𝛼 = 0.05. 

MULTIPLE COMPARISONS: TUKEY 
Tukey Test 

◆ ANOVA compares 3+ means. If 𝐻𝐻0 is rejected, Post-hoc tests can tell you which means are different.  

    ▪ Post-Hoc Tests, like Tukey, test __________ of means against each other. 
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𝑠𝑠2 = MSE from one-way ANOVA 
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1) Verify: ANOVA 𝐻𝐻0 was rejected? ☐

2) Crit. Val.: Studentized Range 𝑞𝑞-table 
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𝑁𝑁 = # of total obs.   𝑘𝑘 = # of groups 
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4) 𝐻𝐻0: 𝜇𝜇1 = 𝜇𝜇2,      𝐻𝐻𝑎𝑎: 𝜇𝜇1 ≠ 𝜇𝜇2 

5) Test Statistic: 𝑞𝑞0 

6) Interpret: Compare 𝑞𝑞0 & Crit. Val. 

HOW TO: Perform Tukey 
Test 

 

𝐻𝐻0:  
𝐻𝐻𝑎𝑎: 

𝑞𝑞0 [ > | < ] Crit. Val. 
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For each pair of groups:

4)

EXAMPLE   

In an ANOVA test on mean weekly study time for different grade levels, 
you reject 𝐻𝐻0: Students in grades 10-12 study for the same amount of 
time. Determine which pair(s) of means are different with 𝛼𝛼 = 0.05. 

MULTIPLE COMPARISONS: TUKEY 
Tukey Test 

◆ ANOVA compares 3+ means. If 𝐻𝐻0 is rejected, Post-hoc tests can tell you which means are different.  

    ▪ Post-Hoc Tests, like Tukey, test __________ of means against each other. 
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𝑠𝑠2 = MSE from one-way ANOVA 
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1) Verify: ANOVA 𝐻𝐻0 was rejected? ☐

2) Crit. Val.: Studentized Range 𝑞𝑞-table 
𝑑𝑑𝑑𝑑 =  𝑁𝑁 − 𝑘𝑘 
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5) Test Statistic: 𝑞𝑞0 

6) Interpret: Compare 𝑞𝑞0 & Crit. Val. 

HOW TO: Perform Tukey 
Test 

 

𝐻𝐻0:  
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 5) Test Statistic:

EXAMPLE   

In an ANOVA test on mean weekly study time for different grade levels, 
you reject 𝐻𝐻0: Students in grades 10-12 study for the same amount of 
time. Determine which pair(s) of means are different with 𝛼𝛼 = 0.05. 

MULTIPLE COMPARISONS: TUKEY 
Tukey Test 

◆ ANOVA compares 3+ means. If 𝐻𝐻0 is rejected, Post-hoc tests can tell you which means are different.  

    ▪ Post-Hoc Tests, like Tukey, test __________ of means against each other. 
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6) Interpret: Compare      & Crit. Val.

EXAMPLE   

In an ANOVA test on mean weekly study time for different grade levels, 
you reject 𝐻𝐻0: Students in grades 10-12 study for the same amount of 
time. Determine which pair(s) of means are different with 𝛼𝛼 = 0.05. 

MULTIPLE COMPARISONS: TUKEY 
Tukey Test 

◆ ANOVA compares 3+ means. If 𝐻𝐻0 is rejected, Post-hoc tests can tell you which means are different.  

    ▪ Post-Hoc Tests, like Tukey, test __________ of means against each other. 
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New

EXAMPLE   

In an ANOVA test on mean weekly study time for different grade levels, 
you reject 𝐻𝐻0: Students in grades 10-12 study for the same amount of 
time. Determine which pair(s) of means are different with 𝛼𝛼 = 0.05. 

MULTIPLE COMPARISONS: TUKEY 
Tukey Test 

◆ ANOVA compares 3+ means. If 𝐻𝐻0 is rejected, Post-hoc tests can tell you which means are different.  

    ▪ Post-Hoc Tests, like Tukey, test __________ of means against each other. 
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EXAMPLE   

In an ANOVA test on mean weekly study time for different grade levels, 
you reject 𝐻𝐻0: Students in grades 10-12 study for the same amount of 
time. Determine which pair(s) of means are different with 𝛼𝛼 = 0.05. 

MULTIPLE COMPARISONS: TUKEY 
Tukey Test 

◆ ANOVA compares 3+ means. If 𝐻𝐻0 is rejected, Post-hoc tests can tell you which means are different.  

    ▪ Post-Hoc Tests, like Tukey, test __________ of means against each other. 
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MULTIPLE COMPARISONS: TUKEY-KRAMER 
Tukey-Kramer Test 

◆ ANOVA compares 3+ means. If 𝐻𝐻0 is rejected, Post-hoc tests can tell you which means are different.  

    ▪ Post-Hoc Tests, like Tukey-Kramer, test __________ of means against each other. 

 

 
 
 
 

1) Verify: ANOVA 𝐻𝐻0 was rejected? ☐

2) Crit. Val.: Studentized Range 𝑞𝑞-table 
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5) Test Statistic: 𝑞𝑞0 

6) Interpret: Compare 𝑞𝑞0 & Crit. Val. 

HOW TO: Perform Tukey-
Kramer Test 

 



TOPIC: MULTIPLE COMPARISONS: TUKEY TEST

A nutritionist wants to compare the effectiveness of three different diet plans (Diet A, 
Diet B, and Diet C) in terms of weight loss over a 6-week period. She randomly 
assigns 15 participants to one of the three diet groups, with 5 participants per group. 
After 6 weeks, the amount of weight (in pounds) lost by each participant is recorded.
A one-way ANOVA test showed that at least one plan led to a different average weight 
loss. Perform a Tukey Test using                  to see which pair(s) of means are different.

EXAMPLE

Plan Weight Loss (lbs)

A 8 9 6 10 7

B 4 5 6 5 4

C 10 12 9 11 13

TOPIC: ONE-WAY ANOVA 
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PRACTICE 

A regional sales director wants to determine whether different customer service training programs lead to different 
levels of employee performance across three branches. Each branch uses one of the following training programs: 
Program A, Program B, or Program C. After one month, the director measures the performance score (out of 100) for 
5 randomly selected employees from each branch. Using 𝛼𝛼 =  0.05, perform a one-way ANOVA to determine 
whether there is a statistically significant difference in mean performance among the three training programs. 

Program Performance Scores 

A 78 82 80 79 81 

B 83 85 84 82 83 

C 79 77 78 80 76 
 

1)   , 1:Edit…  

Enter data in L1, L2, & L3 

2)  ,       TESTS 

H:ANOVA( 

3) Enter lists, separated by commas 

ANOVA(L1, L2, L3)  

 

HOW TO: Perform 
ANOVA on TI-84 

 

 

EXAMPLE 

A nutritionist wants to compare the effectiveness of three different diet plans (Diet A, 
Diet B, and Diet C) in terms of weight loss over a 6-week period. She randomly 
assigns 15 participants to one of the three diet groups, with 5 participants per group. 
After 6 weeks, the amount of weight (in pounds) lost by each participant is recorded. 
Determine whether there is a significant f difference in mean weight loss among the 
three diets. 

Plan Weight Loss (lbs) 
A 8 9 6 10 7 
B 4 5 6 5 4 
C 10 12 9 11 13 
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EXAMPLE   

In an ANOVA test on mean weekly study time for different grade levels, 
you reject 𝐻𝐻0: Students in grades 10-12 study for the same amount of 
time. Determine which pair(s) of means are different with 𝛼𝛼 = 0.05. 

MULTIPLE COMPARISONS: TUKEY 
Tukey Test 

◆ ANOVA compares 3+ means. If 𝐻𝐻0 is rejected, Post-hoc tests can tell you which means are different.  

    ▪ Post-Hoc Tests, like Tukey, test __________ of means against each other. 
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