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[bookmark: _Toc171351236]Introduction

Statistical Package for the Social Sciences (SPSS) is software that is used to perform numerical analysis of quantitative data. Therefore, statistical formulae and computations are carried out by SPSS to provide this quantitative data analysis (Cohen, Manion & Morrison, 2011, p. 604). 
Before any test are performed, hypotheses are stated. Hypothesis are assumptions based on known data or evidence. They are testable statements for predictions of what the research will find, using scientific methods to either support or refute them (Gross & McIlveen, 1998, p. 18). 
The results of these tests will allow identification of any significance between datasets (Gross & McIlveen, 1998, p. 19). Statistical significance determines whether differences between two variables are related and not caused by random chance or error in data (Atkinson et al, 1990, p. 781 -782).
The purpose of this portfolio is to complete of variety of exercises, to analyse data using SPSS. This will be performed to determine if any clear patterns are displayed by the data, or to identify if there is no correlation between data sets.



[bookmark: _Toc171351237]Exercise 1 – Seabass and Dab distribution in the Severn Estuary
Table 1 shows a sample of a dataset from the Environment Agency displaying the count of two fish species over a 6 year period, since the 1980’s.
[bookmark: _Toc171351251]Table 1: Seabass and Common dab fish count
	Species
	1987
	1988
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	Seabass
	14
	11
	193
	146
	37
	48
	23
	25
	86
	46

	Common dab
	94
	39
	85
	14
	75
	72
	40
	58
	128
	11



[bookmark: _Toc171351238]Question 1
Is there a difference in the distribution of Seabass across the 10 years?
Null hypothesis: There is no difference in the distribution of Seabass across the 10 years.
Alternative hypothesis: The distribution of Seabass differs across the 10 years.
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[bookmark: _Toc171351245]Figure 1: Chi-Square and Symmetric Measures Tests for Seabass distribution

With a significance of .231, the Chi-square test in Figure 1 shows there is a difference in the distribution of Seabass across the 10 years. Therefore, the alternative hypothesis must be accepted: The distribution of Seabass differs across the 10 years.



[bookmark: _Toc171351239]Question 2
Is there a difference in the distribution of the common dab across the 10 years?
Null hypothesis: There is no difference in the distribution of the common dab across the 10 years.
Alternative hypothesis: The distribution of common dab differs across the 10 years.
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[bookmark: _Toc171351246]Figure 2: Chi-Square Test for distribution of common dab

Figure 2 shows the outcome of the Chi-Square Test for the distribution of common dab. With a significance of .231, this shows there is a difference in the distribution of common dab across the 10 years. Therefore, the alternative hypothesis must be accepted.


[bookmark: _Toc171351240]Question 3
Is the distribution of the fish species similar across the 10 years?
Hypothesis: Theres is similar distribution of the fish species across the 10 years.
Null hypothesis: There is no similarity in distribution of the fish species across the 10 years.
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[bookmark: _Toc171351247]Figure 3: Paired sample Statistics, Correlations, Test and Effect Sizes
The paired sample test in Figure 3 shows a significance of <0.001. This is highly significant, therefore the hypothesis must be accepted: Theres is similar distribution of the fish species across the 10 years.


 


[bookmark: _Toc171351241]Exercise 2 – Correlation of Tree Height and Timber Volume
Table 2 shows data collected by a tree warden to determine if there is a linear relationship between the height of a tree and it’s timber volume. These two variable measurements were gathered from 31 felled trees.

[bookmark: _Toc171351252]Table 2: Height of tree and timber volume
	Tree
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16

	Height
	70
	65
	63
	72
	81
	83
	66
	75
	80
	75
	79
	76
	76
	69
	75
	74

	Volume
	10.3
	10.3
	10.2
	16.4
	18.8
	19.7
	15.6
	18.2
	22.6
	19.9
	24.2
	21
	21.4
	21.3
	19.1
	22.2



	Tree
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31

	Height
	85
	86
	71
	64
	78
	80
	74
	72
	77
	81
	82
	80
	80
	80
	87

	Volume
	33.8
	27.4
	25.7
	24.9
	34.5
	31.7
	36.3
	38.3
	42.6
	55.4
	55.7
	58.3
	51.5
	51
	77



Null hypothesis: There is no correlation between the height of a tree and the volume of timber it contains.
Alternative hypothesis: There is a correlation between the height of a tree and the volume of timber in contains.

	Correlations

	
	Tree Height
	Tree Volume

	Tree Height
	Pearson Correlation
	1
	.598**

	
	Sig. (2-tailed)
	
	<.001

	
	N
	31
	31

	Tree Volume
	Pearson Correlation
	.598**
	1

	
	Sig. (2-tailed)
	<.001
	

	
	N
	31
	31

	**. Correlation is significant at the 0.01 level (2-tailed).


[bookmark: _Toc171351248]Figure 4: Correlations of Tree height and Timber volume.
As the correlation is highly significant, at <0.01, this shows that the alternative hypothesis must be accepted: There is a correlation between the height of a tree and the volume of timber in contains. 
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Exercise 3 - Significance of Spider Size and Web Size Data
To determine if there is a relationship between the size of tropical species of spiders and their web size, ecologists collected resident spiders and measured their weight and web size. Table 3 shows the data collected from these measurements.

[bookmark: _Toc171351253]Table 3: Body mass of web size of spiders
	Sample
	Body Mass (mg)
	Web Area (mm2)

	1
	23.1
	314

	2
	27.6
	182

	3
	31.1
	290

	4
	29
	301

	5
	43.7
	324

	6
	32.7
	254

	7
	25.5
	351

	8
	40.7
	146

	9
	7.3
	148

	10
	19.7
	615

	11
	6.9
	71

	12
	7
	105

	13
	5.1
	87

	14
	0.5
	31

	15
	0.6
	39

	16
	38.3
	359

	17
	53.2
	658

	18
	64.6
	765

	19
	27.2
	429

	20
	8.6
	271

	21
	9
	160

	22
	46.3
	493

	23
	36.3
	355

	24
	5.7
	136

	
	
	



The hypothesis is: There is a correlation between the weight of spider and the size of the web it creates. 
The null hypothesis is: There is no correlation between the weight of a spider and the size of the web it creates. 
A Linear Regression test was used to compare the data and identify any correlation between them. The results of the test are shown below.

 (
Figure 
5
: ANOVA and Coefficients of Spider mass and Web size
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With a significance of <0.01, we must accept the hypothesis that there is a correlation between the mass of a spider and the size of its web. The larger the body mass of a spider, the larger the size of its web.

[bookmark: _Toc171351243]Exercise 4 – Ragworm Mobility
To test the mobility of ragworms, researchers timed groups of worms over two different substrates. One group was timed moving over a mud substrate and another moving over a sand. These groups were sub-divided – half of the worms moving over each substrate had their hairs cut and the other half did not. Table 4 shows the data collected from this experiment.

[bookmark: _Toc171351254]Table 4: Ragworm mobility by hairs cut and substrates
	Mud: intact
	Mud: hair cut
	Sand: intact
	Sand: hair cut

	4.2
	3.9
	6.2
	6.8

	3.8
	5.2
	10.3
	2.1

	7.7
	4.8
	7.3
	3.6

	5.1
	2.3
	5.1
	2.7

	4.5
	6.4
	10.3
	2.6

	4.9
	6.4
	5.6
	7.1

	8.7
	4.1
	7.2
	3.8

	4.0
	4.3
	5.3
	6.8

	8.0
	2.4
	11.4
	4.5



The hypothesis tested are:
Ragworms mobility is decreased when their hairs are cut.
Ragworms mobility is not decreased when their hairs are cut.
Ragworms mobility is better over a mud substrate.
Ragworms mobility is better over a sand substrate.
There is no difference in ragworm mobility over different substrates.
There is no difference in ragworm mobility when their hairs are cut.

To compare to difference between the sets of data, a Two-way ANOVA test is performed. This is done using the data for cut or intact hairs over each of the substrates.
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[bookmark: _Toc171351250]Figure 6: Ragworms with cut and intact hairs moving over mud





[bookmark: _Toc171351244]References

Atkinson, R.L., Atkinson, R.C., Smith, E.E., Bem, D.J., and Hilgard, E.R. (1990) Introduction to Psychology. 10th edn. London: Harcourt Brace Jovanovich.
Cohen, L., Manion, L., and Morrison, K. (2011) Research Methods in Education. 7th edn. London: Routledge. 
Gross, R. and McIlveen, R. (1998) Psychology A New Introduction. London: Hodder & Stoughton. 
2

image3.PNG
Chi-Square Tests

Asymptotic
Significance
Value df (2-sided)
Pearson Chi-Square 90.000* 81 231
Likelihood Ratio 46.052 81 999
Linear-by-Linear 076 1 782
Association
N of Valid Cases 10

a.100 cells (100.0%) have expected count less than 5. The
minimum expected countis .10,
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Paired Samples Statistics

Mean N Std. Deviation  Std. Error Mean

Pair1  Year 1991.50 10 3.028 957
Seabass 62.90 10 61.153 19.338

Pair2  Year 1991.50 10 3.028 957
Common Dab 61.60 10 36.682 11.600

Paired Samples Correlations

Significance
N Correlation  One-Sided p _ Two-Sided p
Pair1_Year & Seabass 10 -116 375 751
Pair2 _Year & Common Dab 10 -092 400 800

Paired Samples Test

Paired Differences Significance
95% Confidence Interval of the
Difference
Mean Std. Deviation  Std. Error Mean Lower Upper t df One-Sided p  Two-Sided p
Pair1  Year- Seabass 1928.600 61576 19472 1884.551 1972649 99.045 9 <001 <001
Pair2 _Year-CommonDab  1929.900 37.084 11727 1903.372 1956428 164.570 9 <001 <001

Paired Samples Effect Sizes
95% Confidence Interval

Standardizer* PointEstimate  Lower Upper
Pair1  Year- Seabass Cohen's d 61.576 31321 17.141 45.547
Hedges' correction 67.379 28623 15.665 41.624
Pair2 Year- CommonDab Cohen's d 37.084 52.042 28.497 75.667
Hedges' correction 40579 47.559 26.043 69.150

a. The denominator used in estimating the effect sizes.
Cohen's d uses the sample standard deviation of the mean difference.
Hedges' correction uses the sample standard deviation of the mean difference, plus a correction factor.
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ANOVA®

Sum of
Model Squares df Mean Square F Sig
1 Regression 4494554 1 4494554 34954 <001®
Residual 2828.896 22 128.586
Total 7323.450 23
a. Dependent Variable: Body Mass
b. Predictors: (Constant), Web Size
Coefficients®
Standardized
Unstandardized Coeflicients  Coeflicients
Model B std. Error Beta t Sig
1 (Constant) 4.186 4153 1.008 324
Web Size 071 012 783 5812 <.001

a. Dependent Variable: Body Mass
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Measure: Hair

Tests of Within-Subjects Effects

Type Ill Sum of
Source Squares df  Mean Square F Sig
Substrate Sphericity Assumed 6.845 1 6.845 1.736 224
Greenhouse-Geisser 6.845 1.000 6.845 1.736 224
Huynh-Feldt 6.845 1.000 6.845 1.736 224
Lower-bound 6.845 1.000 6.845 1.736 224
Erfor(Substrats) _Sphericity Assumed 31540 8 3943
Greenhouse-Geisser 31540 8.000 3943
Huynh-Feldt 31540 8.000 3943
Lower-bound 31540 8.000 3943
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Chi-Square Tests

Asymptotic
significance
Value df (2-sided)
Pearson Chi-Square 90.000° 81 231
Likelihood Ratio 46.052 81 999
Linear-by-Linear 120 1 729
Association
N of Valid Cases 10

2.100 cells (100.0%) have expected count less than 5. The

minimum expected count is .10.

Symmetric Measures

Approximate

Value Significance
Nominal by Nominal Phi 3.000 23
Cramer's V 1.000 23

N of Valid Cases 10





