
Two-Sample t-test
Homogenous Variance

Course:   Statistics 1
Lecturer:  Dr. Courtney Pindling



Example

Case: 
– Independent Samples: Same variance
– Sample: Word Recall with and without mental images

X2 = 3400X2 = 6960

X = 180X = 260

Variance, S2
2 = 17.78Variance, S1

2 = 22.22

Std Dev, S2 = 4.22Std Dev, S1 = 4.71

Mean, M2 = 18Mean, M1 = 26

N =10N = 10

Group 2 (no images)Group 1 (images)



F Critical Value

Fcv = 3.18 (F-Dist. Table, df1 = 9, df2 = 9, a = 0.05)

93.1372743.183.2295873.292743.3737563.4816593.633093.8625394.2564925.1173579

83.3471683.3881243.4381033.500463.5805813.6875043.8378544.066184.4589685.3176458

73.6365293.6766753.7257173.7870513.8659783.9715224.1203094.346834.7374165.591467

64.0599564.0990074.1468134.2066694.2838624.3873744.5336894.7570555.1432495.9873746

54.7350574.772464.8183324.8758584.9502945.0503395.1921635.4094475.7861486.6078775

45.9643535.99886.0410346.0942116.1631346.2560736.3882346.5913926.9442767.708654

38.7854918.8123228.8452348.886738.9406749.0134349.1171739.2766199.55208210.127963

219.3958819.3847419.3708719.3531419.3294919.2962919.2467319.1641919.0000318.512762

1241.8819240.5432238.8842236.7669233.9875230.1604224.5833215.7067199.4995161.44621

df
210987654321

df
2



Test for Homogeneity of Variance

H0: s 1
2 = s 2

2                So, Ha: s 1
2 s2

2 

Fcv = 3.18 (df1 = 9, df2 = 9 and a = 0.05)
Fstat = 1.25 (22.22/17.78 = 1.25)
Decision: Don't Reject H0 that variances are 
same
– Since Fstat < Fcv or 1.25 < 3.18

Conclusion: Variances are homogenous
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Step 1: Hypotheses

Null, H0 (no difference in means)
µ1 - µ2 = 0

Alternative, Ha (Non-Directional)
µ1 - µ2 0



Step 2: Set Rejection Criterion

Significance Level: a = 0.05
df = n1 + n2 – 2 = 10 + 10 – 2 = 18

Critical value (t-distribution, df = 18)
– Two-tailed (non-directional)
– tcv = 2.101
– Reject H0 if tstat >= 2.101



Step 3: Compute Test Statistics



Step 4: Confidence Interval

CI = Statistics +/- Critical Value (Standard Error)
Mean Difference, MD = 8, Since 26 – 18
tcv = 2.101 (two-tailed, df = 18 and a = 0.05)

CI95 = 8 +/- 2.101(2) = 3.798 to 12.20



Step 5: Effect Size

ES = Mean Difference / Standard Error = (M1 – M2)/s
Calculated s2 (pooled estimate) = 20 
So s = Sqrt(20) = 4.47

ES = (26 – 18)/4.47 = 8/4/47 = 1.79

Conclusion: A very large treatment effect (> 0.8)
– Group using mental images recalled significantly more words than

the group with no images



Step 6: Decision

Met homogeneity of Variance assumption

Reject H0:
– 1. tstat > tcv or 4 > 2.101
– 2. Hypothesized population difference of 0 is Outside CI95

CI95: 3.80 to 12.20

– 3. ES = 1.79 > 0.8, is large

Conclusion: The group using mental images recalled 
significantly more words than the group with no images



SPSS Outputs

Group Statistics

10 26.0000 4.71405 1.49071

10 18.0000 4.21637 1.33333

Group2
1.00

2.00

Words
N Mean Std. Deviation

Std. Error
Mean

Independent Samples Test

.384 .543 4.000 18 .001 8.00000 2.00000 3.79816 12.20184

4.000 17.780 .001 8.00000 2.00000 3.79443 12.20557

Equal variances
assumed

Equal variances
not assumed

Words
F Sig.

Levene's Test for
Equality of Variances

t df Sig. (2-tailed)
Mean

Difference
Std. Error
Difference Lower Upper

95% Confidence
Interval of the

Difference

t-test for Equality of Means

F-Test: Do not reject null hypothesis - assume same variance, since Fsig = 0.543 > 0.05
t-Test: Reject null hypothesis – so means are not same, since:

1. ttest = 4.0 > tcv = 2.101 (two-tailed, df = 18, a = 0.05)
2. p-value = 0.001 < 0.05 and                      3. CI95 Do not contains 0




