DATA ANALYSIS

Essential techniques for analysing and interpreting research data
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Testing the Hypothesis

Step 2. Collect Data

Gather data through experiments, surveys, or
other research methods. Ensure that your data
collection methods are reliable and valid.




Testing the Hypothesis

Step 3. Perform a Statistical Test

Use appropriate statistical tests to analyse your
data.

Common tests include t-tests, ANOVA, regression
analysis, and chi-square tests.

The choice of test depends on the type of data
and the research question.
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One Sample T-Test

X A u * X - Sample Mean

t — * u— Reference Value

s — Standard Deviation

S
i — * n— Number of samples
v 1



One Sample T-
Test

A company wants to test the claim that
their batteries last more than 40 hours.

Using a simple random sample of 15
batteries yielded a mean of 44.9 hours,
with a standard deviation of 8.9 hours.

Test this claim using a significance level of
0.05.



One Sample T-
Test

Null Hypothesis (Hy):

The mean battery life is less than or equal
to 40 hours.
HO:M < 40

Alternative Hypothesis (H,):

The mean battery life is greater than 40

hours.
Hy:u > 40



One Sample T-
Test
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Critical values of t for one-tailed tests

Significance level ()

Degrees of

freedom (df) 025 d 005 001

12.706 63.657 318.309
4.303 9.925 22.327
3.182 5.841 10.215
2.776 4.604 7173
2.57 4.032 5.893
2.447 3.707 5.208
2.365 3.499 4.785
2.306 3.355 4.501
2.262 3.250 4,297
2.228 3169 4144
2.201 3.106 4.025
2179 3.055 3.930
2.160 3.012 3.852
1.076 2.624 2.977 3.787
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Independent Samples T-Test

* X;- Sample 1 Mean

* X,- Sample 2 Mean

* s, — Standard Deviation Sample 1
* s, — Standard Deviation Sample 2
* n; — Number of samples 1

* n; — Number of samples 2
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0.848
70
80
100
1000

Infinite

1.045
1.044
1.043
1.042
1:032
1.036

1.296

2.000

2.390
2.381
2.374
2.364
2.330
2.326

2.660
2.648
2.639
2,626
2.581
2.576

3.232
3.21
3195
3.174
3.098

3090







Paired Samples T-Test

* X;- Mean Sample Difference

Xd—o

t _ * n—Number of Samples

|
Vn

s — Standard Deviation
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Critical values of t for one-tailed tests

Significance level (a)

Degrees of
freedom (df) . A5 .025 .01 .005 .001

1.963 3.078

12.706 31.821
1.386 1.886

63.657 318.309
4.303 6.965 9.925 22.327

1.250 1.638 3.182 4.541 5.841 10.215

2.571 3.365 4.032 5.893
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