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Types of T-tests

There are two types of t-tests:
 Dependent or related t-tests if:

— Same group of people measured twice (e.g.
before and after an intervention — two sets of
scores for each individual), OR

— Two samples that are matched

* Independent or unrelated t-tests
— Two independent groups
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t-TEST : RELATED SAMPLES

EXAMPLE

Prof A wants to determine If there Is a difference
between achievement scores of old (>50) and
young (<30) I10P2601 students on an
Assignment question. He randomly selected 20
students, matched according to gender and
Intelligence. He chose significance levels of 0,05
and decided to do a two-tailed test.
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Follow the steps of hypothesis testing

1. Null hypothesis

HO: UOId = UYoung
2. Alternative hypothesis

Hl: Hold # UYoung
3. One-tailed or two-tailed:
Directional or non-directional
n this case two-tailed / non-directional
4. Level of significance
0.05
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5. Related t-test calculation

D-0
Sp
VN
Use the information provided in the table (on slide 4)

to substitute the data in the formula

—1,6-0
1,78

V10

=-2,86
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6. Determine the degrees of freedom

The definition is that it Is the number of
observations that are free to vary in a sample if we
hold the population parameter constant.

Need the degrees of freedom to determine the
critical value for the test (see next step In the
process).

Each test statistic has its own set of formulas with
which to calculate the degrees of freedom.

For related t-test it would be: df = N-1
= 9 In this case.
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/. ldentify the critical value

* For each test-statistic, a table with critical
values are provided (see the back of your
textbook).

e Use the degrees of freedom and level of
statistical significance to read off the
critical value from the table.

 An example Is provided in Appendix A.



8. Reject or do not reject null hypothesis

« Have to speak the language of statistics:
Can only say reject or do not reject. To
say accepted or not accepted Is not
recognised and not correct.

 Apply the rule: IF test statistic > critical
value, then — Reject the null hypothesis.

 In this case: -2,86 > 2.2622 on a 0.05 level
of significance. So we reject the null
hypothesis.



9. Interpret the findings

« What does the results mean?
 Interpret findings in terms of:

— Rejection of hypothesis or not — if we reject the null
hypothesis, then it means it Is false and then the
opposite, namely the alternative hypothesis is true. If
we do not reject the null hypothesis, then it is true.

— Degree of certainty with which we can draw
conclusions - 0.05 level of significance allows us to
draw conclusions with 95% certainty; 0.01 allows us
to draw conclusions with 99% certainty.

e So in this case for 0.05 level of significance:

— We can say with 95% certainty that there is a
difference between old and young students with
regards to their achievement scores.



t-TEST: UNRELATED SAMPLES

EXAMPLE

Prof B intends to find an answer to the
following question: Is there a difference In

the achievement scores of

men and

women on question 5 Iin the previous

|IOP2601 examination? She o
scores of 20 randomly selectec

otains the
students.

She chooses significance leve
and decides to do a two-tailed te

s of 0,01
St.
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Follow the steps of hypothesis testing

1. Null hypothesis

HO : umen — uwomen
2. Alternative hypothesis
Hl : umen # uwomen

3. Two-talled test
4. Level of significance
0.01
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5. Unrelated t-test calculation

Use the information provided in the table (on slide 12)
to substitute the data in the formula

3,7-33
\/4,88 2 47
_|_

10 10

t=

= 0,47
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6. Degrees of freedom

af="N,+N,-2

10+10-2
18

/. ldentify the critical value

See Appendix B for a copy of the table from
the back of the textbook.
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8. Reject or do not reject the null hypothesis

e For 0.01
- 0,47 <2,8784
— Do not reject the null hypothesis

9. Interpret the findings
e For 0.01

— There Is no difference between men and
women with regards to their achievement
scores. We can say this with 99% certainty
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Appendix A

[ Table A1.2: t-table - values of the t distribution for varying
/ degrees of freedom (df) and
| / \\
i 5
a for two-tailed test. 0.001 0.01 0.02 0.05 0.1 0.2 0.3
o for one-tailed test 0.0005 0.005 0.01 0.025 0.05 0.1 0.15
636.5776 63.6559  31.8210  12.7062 6.3137 3.0777 1.9626
| P 31.5998  9.9250  6.9645 43027 29200  1.8856  1.3862
| \ 12.9244  5.8408 45407  3.1824 23534 1.6377 1.2498
! 8.6101 4.6041 3.7469 27765  2.1318 1.5332 1.1896
6.8685  4.0321 3.3649 2.5706  2.0150 1.4759 1.1558
5.9587 3.7074  3.1427  2.4469 1.9432 1.4398 1.1342
5.4081 3.4995 29979  2.3646 1.8946 1.4149 1.1192
50414  3.3554  2.8965  2.3060 1.8595 1.3968 1.1081
47809  3.2498  2.8214  2.2622 1.8331 1.3830 1.0997
45868  3.1693  2.7638  2.2281 1.8125 1.3722 1.0931
44369  3.1058 2.7181 2.2010 1.7959 1.3634  1.0877 ‘
43178  3.0545  2.6810  2.1788 1.7823 1.3562 1.0832 ;
4.2209 3.0123  2.6503  2.1604 1.7709 1.3502 1.0795 i
41403  2.9768  2.6245  2.1448 1.7613 1.3450 1.0763
40728 29467  2.6025  2.1315 1.7531 1.3406 1.0735 |
40149 29208  2.5835 2.1199 1.7459 1.3368 1.071 |
; 3.9651 2.8982 25669  2.1098 1.7396 1.3334  1.0690
; 39217  2.8784 25524  2.1009 1.7341 1.3304  1.0672
- 3.8833  2.8609  2.5395  2.0930 1.7291 1.3277 1.0655
3 3.8496  2.8453 2.5280  2.0860 1.7247 1.3253 1.0640
g 3.8193 2.8314 25176  2.0796 1.7207 1.3232 1.0627 \
=) 3.7922 2.8188  2.5083 2.0739 1.717 1.3212 1.0614 |
o 3.7676 2.8073  2.4999  2.0687 1.7139 1.3195 1.0603
o 3.7454 27970  2.4922  2.0639 1.7109 1.3178 1.0593
2 3.7251 2.7874  2.4851 2.0595 1.7081 1.3163 1.0584
E:j 37067  2.7787  2.4786  2.0555 1.7056 1.3150 1.0575
] 3.6895 27707  2.4727  2.0518 1.7033 1.3137 1.0567
a 3.6739  2.7633 2.4671 2.0484 1.701 1.3125 1.0560
3.6595  2.7564  2.4620  2.0452 1.6991 13114  1.0553
3.6460  2.7500  2.4573  2.0423 1.6973 13104  1.0547
3.6335  2.7440  2.4528  2.0395 1.6955 1.3095 1.0541
36218 27385  2.4487  2.0369 1.6939 1.3086  1.0535
3.6109 27333 24448  2.0345 1.6924 1.3077 1.0530
3.6007 2.7284 2.4411 2.0322 1.6909 1.3070 1.0525
3.5911 27238 24377  2.0301 1.6896 1.3062 1.0520
3.5821 2.7195  2.4345  2.0281 1.6883 1.3055 1.0516
3.5737 27154 24314  2.0262 1.6871 1.3049 1.0512
3.5657 27116 24286  2.0244  1.6860 1.3042 1.0508
3.5581 27079  2.4258  2.0227 1.6849 1.3036 1.0504
3.5510 2.7045  2.4233 2.0211 1.6839 1.3031 1.0500
3.5203  2.6896  2.4121 2.0141 1.6794 1.3007 1.0485
3.4960 2.6778  2.4033  2.0086 1.6759 1.2987 1.0473
3.4765  2.6682 2.3961 2.0040 1.6730 1.297 1.0463
3.4602 2.6603 2.3901 2.0003 1.6706 1.2958 1.0455
3.3905  2.6259  2.3642 1.9840 1.6602 1.2901 1.0418
100t 3.3002 2.5807 2.3301 1.9623 1.6464 1.2824 1.0370
All values calculated by the authors of this text
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Appendix B

[ Table A1.2: t-table - values of the t distribution for varying
/ degrees of freedom (df) and
| / \\
i 5
a for two-tailed test. 0.001 0.01 0.02 0.05 0.1 0.2 0.3
o for one-tailed test 0.0005 0.005 0.01 0.025 0.05 0.1 0.15
636.5776 63.6559  31.8210  12.7062 6.3137 3.0777 1.9626
| P 31.5998  9.9250  6.9645 43027 29200  1.8856  1.3862
| \ 12.9244  5.8408 45407  3.1824 23534 1.6377 1.2498
! 8.6101 4.6041 3.7469 27765  2.1318 1.5332 1.1896
6.8685  4.0321 3.3649 2.5706  2.0150 1.4759 1.1558
5.9587 3.7074  3.1427  2.4469 1.9432 1.4398 1.1342
5.4081 3.4995 29979  2.3646 1.8946 1.4149 1.1192
50414  3.3554  2.8965  2.3060 1.8595 1.3968 1.1081
47809  3.2498  2.8214  2.2622 1.8331 1.3830 1.0997
45868  3.1693  2.7638  2.2281 1.8125 1.3722 1.0931
44369  3.1058 2.7181 2.2010 1.7959 1.3634  1.0877
43178  3.0545  2.6810  2.1788 1.7823 1.3562 1.0832
4.2209 3.0123  2.6503  2.1604 1.7709 1.3502 1.0795
41403  2.9768  2.6245  2.1448 1.7613 1.3450 1.0763
40728 29467  2.6025  2.1315 1.7531 1.3406 1.0735
40149 29208  2.5835 2.1199 1.7459 1.3368 1.071
; 3.9651 2.8982 25669  2.1098 1.7396 1.3334  1.0690
; 39217  2.8784 25524  2.1009 1.7341 1.3304  1.0672
- 3.8833  2.8609  2.5395  2.0930 1.7291 1.3277 1.0655
3 3.8496  2.8453 2.5280  2.0860 1.7247 1.3253 1.0640
g 3.8193 2.8314 25176  2.0796 1.7207 1.3232 1.0627
=) 3.7922 2.8188  2.5083 2.0739 1.717 1.3212 1.0614
o 3.7676 2.8073  2.4999  2.0687 1.7139 1.3195 1.0603
o 3.7454 27970  2.4922  2.0639 1.7109 1.3178 1.0593
2 3.7251 2.7874  2.4851 2.0595 1.7081 1.3163 1.0584
E:j 37067  2.7787  2.4786  2.0555 1.7056 1.3150 1.0575
] 3.6895 27707  2.4727  2.0518 1.7033 1.3137 1.0567
a 3.6739  2.7633 2.4671 2.0484 1.701 1.3125 1.0560
3.6595  2.7564  2.4620  2.0452 1.6991 13114  1.0553
3.6460  2.7500  2.4573  2.0423 1.6973 13104  1.0547
3.6335  2.7440  2.4528  2.0395 1.6955 1.3095 1.0541
36218 27385  2.4487  2.0369 1.6939 1.3086  1.0535
3.6109 27333 24448  2.0345 1.6924 1.3077 1.0530
3.6007 2.7284 2.4411 2.0322 1.6909 1.3070 1.0525
3.5911 27238 24377  2.0301 1.6896 1.3062 1.0520
3.5821 2.7195  2.4345  2.0281 1.6883 1.3055 1.0516
3.5737 27154 24314  2.0262 1.6871 1.3049 1.0512
3.5657 27116 24286  2.0244  1.6860 1.3042 1.0508
3.5581 27079  2.4258  2.0227 1.6849 1.3036 1.0504
3.5510 2.7045  2.4233 2.0211 1.6839 1.3031 1.0500
3.5203  2.6896  2.4121 2.0141 1.6794 1.3007 1.0485
3.4960 2.6778  2.4033  2.0086 1.6759 1.2987 1.0473
3.4765  2.6682 2.3961 2.0040 1.6730 1.297 1.0463
3.4602 2.6603 2.3901 2.0003 1.6706 1.2958 1.0455
3.3905  2.6259  2.3642 1.9840 1.6602 1.2901 1.0418
100t 3.3002 2.5807 2.3301 1.9623 1.6464 1.2824 1.0370
All values calculated by the authors of this text
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