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Application of “dependent t-test” by using SPSS for conducting physical education researches
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Abstract

In the field of physical education, quantitative and qualitative researches are conducted. To analyze data parametric and non-
parametric statistics are used. Parametric statistics are used in case of interval and ratio scale. Dependent t-test is parametric
statistics used to compare two different observations of the same group. The assumption of normality is required to apply

dependent t-test. If assumption of normality is not fulfilled, option of parallel non-parametric statistics is available.
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Introduction

Prologue

Dependent t-test is a Statistical technique used to find out
significance difference among it means of two observations.
In dependent “t-test”, two related samples (two observation of
the same group) are required and on the other hand in
independent t-test, two independent samples are required. In
this, additional assumption of homogeneity of variance in not

required since there in no independence among the groups.

Example

A researcher wants to find out the effect of “Pranayama
Practice” on “blood glucose level”. Researcher used single
group design, and collected “blood glucose” level twice i.e.
before treatment (Pranayama Practice) and after treatment i.e.
pre-test and post-test.

Table 1: Scores of “blood glucose level” before and after treatment i.e. pre and post-test.

S No Blood Glucose level
T Pre-test (O1) Post-test (O2)
1. 94 91
2. 96 94
3. 92 91
4, 91 90
5. 96 92
6. 94 92
7. 93 91
8. 96 94
9. 99 96
10. 96 97
11. 94 93
12. 99 92
13. 96 94
14. 94 93
15. 99 96
16. 96 96
17. 92 91
18. 99 92
19. 96 94
20. 94 95
21, 99 99
22, 96 96
23. 93 92
24, 92 92
25, 91 90

Hypothesis

It is hypothesized that there shall not be any significant
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difference among the means of two observations (Pre-test and pranayama practice in relation to “blood glucose level”.
Post-test). Subjects
Ho: p!=p? Total 25 subjects are selected. Data were collected twice i.e.
before treatment and after treatment (Pre and Post)
Objective
The objective is to find out the effect of Pranayama practice Analysis
on glucose level. 1. In data view, two columns are used to feed data i.e. in

Or the objective is to find out significance difference between

two observations i.e. before pranayama practice and after column two, scores of post-test are entered.

2.

File Edit iew Data Transform Analyze Grephs  Utiities  Add-ons  Window  Help
EHE E b0 =RE A A4 E0F 300
|1 W ARO000 |94 |V\slh\a 2 of 2 Variables
| varoooot | vamooomz | var | var | var | war var var var var var var var var var | v | e
1 94 91.00 = |
2 96.00 94.00
3 9200 9100
4 91.00 a0.00
s 9.00 9200
] 9400 7200
7 93.00 91.00
8 96.00 9400
El 9a.00 96.00
1 %.00 . m
" 94.00 9500
12 99.00 9200
13 96.00 9400
14 9400 93.00
15 99.00 96.00
16 96.00 96.00
17 200 21.00
[C] 99.00 9200
19 9.00 9400
l 9400 95.00
21 99.00 99.00
2 96.00 96.00
73 9300 9200
24 200 200 Ll
e a1 oo |
4] B [ D
| Data view | verisbie view |

e e ————LLLLLLLLLSS——.

Fig 1: Data entry

In variable view, give name to both columns (first and second) i.e. pre to first column and post to second column.

File Edit Yiew Data Iransform  Analyze  Graphs  Wiities  Add-gns  WWindow  Help
zHE E b0 =FREF A Af E6F 508
| Name | Type [ Width [Decimals|  Label | Values | Missing | Columns|  Align | Measure |
pre Mumeric E] 2 None Mone 3 Right & Scale =

1
oz Murmatic 8 2 Nane Mane a = Right & Seale
E]
4
5
B
7
5
E]

S =
I D

Deta View | Wariabl
SPSS Processor is ready ]
& " @ %l T

11
12-08-2018

first columns, scores of pre-test are entered and in

150



International Journal of Multidisciplinary Research and Development

Fig 2: Naming columns in variable view.
3. Click on “Analyze™—» “Paired Samples T-test”, and click.

D] |

File  Edit ew Cata Iransform | Analyze Graphs  Uilites  Add-ons  Window  Help
CHE B 00 DE[ o L
Marme Ty, Descriptive Statistics L Label | Walues | Missing | Columns ‘ Align | Measure |
1 pre Mumeri Tables » Nane Nane a8 Right & Scale
2 post Murneti Compare Means b | IV tdeans... o ] Right & Seale
3 General Linear Macel ¥ | 1 One-Sample T Test.
4 Generalized Linear Models [ Independent-Samples T Test..
5 Mixed Madels b |l Paired-Samples T Test
B Correlate b | B Onedtvay ANOVA..
7 Regression »
8 Loglinear »
g Neural Networks b
10 Classity 3
1 Data Recuction »
12 Scale »
13 Nonparametric Tests b
14 Time Series J
15 Survival »
16 Missing Valug Analysis..
17 Multiple: Respanse b
18 Complex Samples >
19 GQuislity Control »
20 ROC Curye.
21
2
23
24
25
26
|
EACAITTTI T S — — e ——e——e———LLIL-|
\

[sPSS Processorsready | | | ||

@ ™ 0 *

Fig 3: Selection of appropriate technique i.e. “Paired Samples T-test”.

Insert pre and post in Paired Variables, a pair will be made.

File Edt iew Data Transform  Analtyze  Graphs  Utilties  Add-ons  Window  Help

*Untitled1 [DataSet0] - SPSS Data Editor

cHE E b0 LER & h E6F S0

“alues | Missing |Cn\umns‘

Align | Measure

Name ‘ Type | Width |Demmals| Label |
pre Murmeric g 2
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post Mumetic g 2 Mane

Mone Right &’ Scale

m

= Right & Scale

Mone

Paired Yariables:

Pair | Wariahlel ‘ “ariahle2
1 [ore] [post]
2

=]

18 L

Ok 1[ Paste H Reset ” Cancel “ Help ]

1|

Data View Variable View
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Fig 4: Pairing observations for analysis.
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5. Click on “ok”, output will appear.

File Edt Wiew Data Iransform Insert Formet Anelyze Graphs  Ufiities  Add-ons  Window  Help

EHAR B W 60 DLBk 0% £ G9s $e + - OE 58]

put
1Log T-TEST PAIRS=pre UITH post (PAIRED)

I T.ES? /CRITERIA=CI|.9500)
Tile JMISSING=ANALYSIS.

Motes
Active Dataset
—L5 Palred Samples Statistics

L5 Paired Samples Correlations | | #
T-Test
—L5 Paired Samples Test

[DataSet0]

Paired Samples Statistics

Std. Error
Mean il Std. Deviation Meaan

Fair1  pre 95.0800 25 258070 51614

post 933200 25 235797 47159

Paired Samples Correlations
| | M | Correlation | Sig. |
[Pair1_pre & post | 25 | 673 | .ooo |
Paired Samples Test

Paired Differences

85% Canfidence Interval of the
Difference

Std. Error
Mean Std. Deviation Mean Lower

Upper

Sig. (I-tailed

Pairl  pre-post | 176000 2.00582 40116 93204

2.58796

4.387

.000

Fig 5: Output of dependent t-test i.e. “Paired Samples T-test”.

Interpretation of Results

Interpretation of results takes place on the basis of “t-value”
and “significance level”. If t-value is significant at .05 level,
significant difference occurs between the pre and post scores
(01 & Oy), otherwise no significance difference occurs. In this
hypothetical example significance difference is found between
the pre and post test scores, since t value (4.387) is found
significant at .05 level (p< .05). So significant effect (Blood
glucose level is reduced after treatment, concluded on the
basis of pre and post-test means) of Pranayama Practice is
found on blood glucose level, hence formulated hypothesis is
not accepted.

If normality of data is not found parallel non parametric
technique i.e. “Wilcoxon Signed rank test” should be used.
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