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Research methods for analysing five questions, and performing a multiple regression analysis on attendance data.
[bookmark: _Toc505028644]Abstract
This report is in two parts. The first part is five sets of sample data, and the most suitable tests must be performed to get the most significant results, and reporting the findings. The second part is performing a multiple regression analysis to predict final marks using the best-fit model, worked out using SPSS to create a formula to do the prediction.
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1.0 [bookmark: _Toc505028645]Introduction
This report will use sample data to perform tests on five questions in the first part of the assignment. The results from the tests follow each step. The second part of this report performs a multiple regression analysis on sample data to predict final marks from 20 students in the sample. The lecture attendance, tutorial attendance, monthly study hours, and final marks, where used as independent variables, and one dependant variable. In this report (Rumsey 2016), (Seth et al. 2015) and (Perry R. Hinton, and Charlotte Brownlow 2014) are used as reference guides for the analysis made, and to help with the interpretation of the results produced.
[bookmark: _Toc505028646]2.0 The five questions where tested for normality.

Ho: p > .05, there is no significance, and the sample is normally distributed,
Ha: p > .05, the test result is significant, and the sample is not normally distributed.

[bookmark: _Toc505028647]Test for normality table
	Test of Normality

	
	Shapiro-Wilk

	
	Statistic
	df
	Sig.

	Q1
	0.920
	10
	0.360

	Q2A
	0.813
	10
	0.021

	Q2B
	0.932
	10
	0.473

	Q3
	0.985
	10
	0.987

	Q4A
	0.911
	10
	0.287

	Q4B
	0.952
	10
	0.698

	Q5
	0.713
	10
	0.001










[bookmark: _Toc505028648]2.1 Question 1 test for normality
(p = .360) p > .05, there is no significance, and the sample is normally distributed.

[bookmark: _Toc505028649]2.2 Question 2 test for normality
Question 2a (p = .021) p < .05, the test is significant, and the sample is not normally distributed.
Question 2b (p = .473) p > .05, there is no significance, and the sample is normally distributed. 
A non-parametric test will be conducted on the data, due to the small sample size, and the doubt of normality, due to the significance of question 2a.

[bookmark: _Toc505028650] 2.3 Question 3 test for normality
(p = .987) p > .05, the sample is normally distributed, however as the data is ordinal, a Mann-Whitney U test will be conducted.

[bookmark: _Toc505028651]2.4 Question 4 test for normality
Question 4a (p = .287) p < .05, the test is not significant, and the sample is normally distributed.
Question 4b (p = .698) p > .05, the test does not reject the null hypothesis, there is no significance, and the sample is normally distributed.
A non-parametric test will be conducted on the data, due to the small sample size.

[bookmark: _Toc505028652]2.5 Question 5 test for normality
(p = .001) p < .05, the test is significant, and the sample is not normally distributed.

[bookmark: _Toc505028653]3.0 Question 1 independent samples t -test

[bookmark: _Toc505028654]3.1 Test for equality of variances
[bookmark: _Toc505028655]Levene's Test for Equality of Variances table
	
	Levene's Test for Equality of Variances

	
	F
	Sig.

	
	
	

	Errors made
	Equal variances assumed
	0.862
	0.366

	
	Equal variances not assumed
	 
	 



The Levene's Test for Equality of Variances is f = .862, p > .05, therefore as the variences are not significantly different, we can except the equal variances assumption and use the top line values from the table below.	Comment by Orr, Graham: ‘…can accept…’
[bookmark: _Toc505028656]3.1.1 Independent samples t test results

Ho: There is no significant difference between the means of day and night driving errors
Ha: There is a significant difference between the means of day and night errors

[bookmark: _Toc505028657]Independent samples test table
	t
	df
	Sig. (2-tailed)

	
	
	

	-2.148
	17
	0.046

	-2.114
	14.763
	0.052




t(17) = -2.148, p < .05, There is a significant difference between the means of day and night errors, therefore rejecting the null hypothesis, and accepting the alternate hypothesis.

[bookmark: _Toc505028658]4.0 Question 2 performing a Wilcoxon signed rank test
Before running the Wilcoxon signed rank test, the values given for the number of errors made day and night was assigned a rank from 1-6.
[bookmark: _Toc505028659]Ranks table
	Ranks

	 
	N
	Mean Rank
	Sum of Ranks

	night - day
	Negative Ranks
	3a
	5.67
	17.00

	
	Positive Ranks
	5b
	3.80
	19.00

	
	Ties
	2c
	 
	 

	
	Total
	10
	 
	 

	a. night < day

	b. night > day

	c. night = day



The negative ranks show that night errors had 3 less ranks than day errors, however the positive ranks show that night errors had 5 more ranks than day errors, with 2 ties of equal errors, whether day or night. In this instance N – 2 = 8, therefore N = 8.




[bookmark: _Toc505028660]Test statistics table
	Test Statisticsa

	 
	night - day

	Z
	-.141b

	Asymp. Sig. (2-tailed)
	0.888

	a. Wilcoxon Signed Ranks Test

	b. Based on negative ranks.









Ho: there is a significance that more errors are made at night than day	Comment by Orr, Graham: Back to front – you had this right for Q1

Ha: there is no significance, therefore an assumption of no difference for errors made at day or night is made. 
z = -.141, N = 8, p > .05, therefore the null hypothesis is rejected, and the alternate hypothesis is accepted, there is no significance, therefore an assumption of no difference for errors done at day, or at night is made.	Comment by Orr, Graham: No need to report N

[bookmark: _Toc505028661]5.0 Question 3 Conducting a Mann-Whitney U test
Ho: Toytown will rate the train service higher than Swansong
Ha: There is no significant difference between the ratings of the train service made by either of the towns scores	Comment by Orr, Graham [2]: ‘…either town’s score.’
[bookmark: _Toc505028662]Ranks table
	Ranks

	Name of town
	N
	Mean Rank
	Sum of Ranks

	Rating scores
	Toytown
	8
	10.50
	84.00

	
	Swansong
	12
	10.50
	126.00

	
	Total
	20
	 
	 



As can be seen from the ranks table, the mean of the ranks is exactly equal.  The test statistics table below will be used to determine the significance of the results.

[bookmark: _Toc505028663]Test statistics table

	[bookmark: _Hlk504330812]Test Statisticsa

	 
	Rating scores

	Mann-Whitney U
	48.000

	Wilcoxon W
	126.000

	Z
	0.000

	Asymp. Sig. (2-tailed)
	1.000

	Exact Sig. [2*(1-tailed Sig.)]
	1.000b

	a. Grouping Variable: Name of town

	b. Not corrected for ties.






U =  48.000; p = .500 therefore p > .05, there is no significant difference between the ratings of the train service made by either of the towns scores. Rejecting the null hypothesis and accepting the alternate hypothesis.	Comment by Orr, Graham [2]: Correct in terms of the way you have defined the Null and Alternate.    Always state the Null in terms of ‘…is no difference…’ and the alternate as  ‘…there is a difference…’     My other comment is a small matter but one which you should pick up as it will save you an enormous amount of time and effort:  the output of SPSS can be copied and pasted.



	Ranks

	
	town2
	N
	Mean Rank
	Sum of Ranks

	rating
	Toytown
	8
	10.50
	84.00

	
	Swansong
	12
	10.50
	126.00

	
	Total
	20
	
	




	Test Statisticsa

	
	rating

	Mann-Whitney U
	48.000

	Wilcoxon W
	126.000

	Z
	.000

	Asymp. Sig. (2-tailed)
	1.000

	Exact Sig. [2*(1-tailed Sig.)]
	1.000b

	a. Grouping Variable: town2

	b. Not corrected for ties.






[bookmark: _Toc505028664]6.0 Question 4 performing a Wilcoxon Signed Rank test
Ho: The new recipe has a significantly higher rating than the old recipe
Ha: There is no significant difference between the old recipe and the new recipe


[bookmark: _Toc505028665]Ranks table
	Ranks

	 
	N
	Mean Rank
	Sum of Ranks

	New recipie - Old recipie
	Negative Ranks
	4a
	5.63
	22.50

	
	Positive Ranks
	5b
	4.50
	22.50

	
	Ties
	1c
	 
	 

	
	Total
	10
	 
	 

	a. New recipie < Old recipie

	b. New recipie > Old recipie

	c. New recipie = Old recipie





	Test Statisticsa

	 
	New recipie - Old recipie

	Z
	.000b

	Asymp. Sig. (2-tailed)
	1.000

	a. Wilcoxon Signed Ranks Test

	b. The sum of negative ranks equals the sum of positive ranks.




The ranks table shows the means ranks have a similar value. The mean ranks could be indicating there is no significance.






[bookmark: _Toc505028666]Test statistics table


	







z = .000, N = 9, p > .05 therefore the null hypothesis is rejected, and the alternate hypothesis is accepted, meaning there is no significant difference between the old recipe and the new recipe.
[bookmark: _Toc505028667]7.0 Question 5 performing a Chi square goodness for fit test	Comment by Orr, Graham [2]: Test of association.
A 147 people were surveyed on their opinion, for, against, or no opinion for the changes in tax law, and their political affiliation. Out of the 147 people, 44 people had no opinion, and was not counted in the test.	Comment by Orr, Graham [2]: Why?   Having no opinion IS an opinion.

Ho: There is no significant association to tax law preference from political affiliation.
Ha: There is a significant association to tax law preference from political affiliation. 

[bookmark: _Toc505028668]Crosstabulation table
	For or against tax law * Party chosen Crosstabulation

	
	Party chosen
	Total

	
	Republican
	Democrat
	

	For or against tax law
	For
	Count
	35
	21
	56

	
	
	Expected Count
	32.1
	23.9
	56.0

	
	
	% within For or against tax law
	62.5%
	37.5%
	100.0%

	
	
	% within Party chosen
	59.3%
	47.7%
	54.4%

	
	
	% of Total
	34.0%
	20.4%
	54.4%

	
	Against
	Count
	24
	23
	47

	
	
	Expected Count
	26.9
	20.1
	47.0

	
	
	% within For or against tax law
	51.1%
	48.9%
	100.0%

	
	
	% within Party chosen
	40.7%
	52.3%
	45.6%

	
	
	% of Total
	23.3%
	22.3%
	45.6%

	Total
	Count
	59
	44
	103

	
	Expected Count
	59.0
	44.0
	103.0

	
	% within For or against tax law
	57.3%
	42.7%
	100.0%

	
	% within Party chosen
	100.0%
	100.0%
	100.0%

	
	% of Total
	57.3%
	42.7%
	100.0%








[bookmark: _Toc505028669] Chi-Square Test table
	Chi-Square Tests

	 
	Value
	df
	Asymptotic Significance (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	1.366a
	1
	0.243
	 
	 

	Continuity Correctionb
	0.938
	1
	0.333
	 
	 

	Likelihood Ratio
	1.366
	1
	0.242
	 
	 

	N of Valid Cases	Comment by Orr, Graham [2]: You left out Fisher’s Exact Test – the reason for the ‘b.  Computed only for a 2x2 table.’
	103
	 
	 
	 
	 

	a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 20.08.

	b. Computed only for a 2x2 table





χ² = 1.366, df = 1, p > .05, therefore there is no significant association to tax law preference from political affiliation, resulting in excepting the null hypothesis, and rejecting the null hypothesis.













	Case Processing Summary

	
	Cases

	
	Valid
	Missing
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	Choice * Party
	147
	100.0%
	0
	0.0%
	147
	100.0%




	Choice * Party Crosstabulation

	Count  

	
	Party
	Total

	
	Republican
	Democrat
	

	Choice
	For
	35
	21
	56

	
	Against
	24
	23
	47

	
	No Opinion
	25
	19
	44

	Total
	84
	63
	147




	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	1.367a
	2
	.505

	Likelihood Ratio
	1.369
	2
	.504

	Linear-by-Linear Association
	.405
	1
	.525

	N of Valid Cases
	147
	
	

	a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 18.86.




	Symmetric Measures

	
	Value
	Approximate Significance

	Nominal by Nominal
	Phi
	.096
	.505

	
	Cramer's V
	.096
	.505

	N of Valid Cases
	147
	






I left out the ‘No Opinion’ respondents
	Case Processing Summary

	
	Cases

	
	Valid
	Missing
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	Choice * Party
	103
	100.0%
	0
	0.0%
	103
	100.0%




	Choice * Party Crosstabulation

	Count  

	
	Party
	Total

	
	Republican
	Democrat
	

	Choice
	For
	35
	21
	56

	
	Against
	24
	23
	47

	Total
	59
	44
	103




	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	1.366a
	1
	.243
	
	

	Continuity Correctionb
	.938
	1
	.333
	
	

	Likelihood Ratio
	1.366
	1
	.242
	
	

	Fisher's Exact Test
	
	
	
	.318
	.166

	Linear-by-Linear Association
	1.353
	1
	.245
	
	

	N of Valid Cases
	103
	
	
	
	

	a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 20.08.

	b. Computed only for a 2x2 table




	Symmetric Measures

	
	Value
	Approximate Significance

	Nominal by Nominal
	Phi
	.115
	.243

	
	Cramer's V
	.115
	.243

	N of Valid Cases	Comment by Orr, Graham [2]: You should have included these measures.    Phi for this 2x2 table and Cramer’s V for the 3x2 table above.   
	103
	






[bookmark: _Toc505028670]8.0 Performing a multiple regression analysis
[bookmark: _Toc505028671]8.1 Introducing the data provided
The data (see appendix 1) represents the final year marks (0-100), lecture attendance (%), tutorial attendance (%), and monthly study hours for each of the 20 students in the sample provided. The data will be tested for normality first.
[bookmark: _Toc505028672]8.1.2 Test for normality
At the significance of .05 level. (see appendix 2) the data for all the variables are normally distributed (p > .05). Final mark (p = .952), lecture attendance (p = .290), tutorial attendance (p = .729), and monthly study hours (p = .699). 
[bookmark: _Toc505028673]8.1.2 Linear Scatterplots
The Scatterplots are all showing a linear correlation. The monthly study hours scatterplot (to the right in the Scatterplots above) show the strongest correlation out of the three, and closely followed by tutorial attendance (see appendix 3).
[bookmark: _Toc505028674]8.1.3 Choosing the best-fit model
The stepwise option was used in the linear regression with all possible combinations of independent variables to the dependant variable. The variable entered table shows the best-fit models to use (see appendix 4).
[bookmark: _Toc505028675]8.1.4 The model summary 
The model summary (see appendix 5) produces a R Square value that is used to determine the amount of variance explained by the independent variable. The first model is just the monthly study hours, and the second model is the combination of monthly study hours, and lecture attendance.
68.3% of the variance is accounted by the monthly study hours independent variable.
76.9% of the variance can be accounted by the combination of the monthly study hours, and lecture attendance independent variables.
[bookmark: _Toc505028676]8.1.5 The ANOVA test for regression and significance
F(1,18) = 38.826; p < .01, for model 1,  F(2,17) = 28.252; p < .01, for model 2. The both are highly significant however model 1 (p = .000007), and model 2 (p = .000004), model 2 is the most significant according to the p values produced by the ANOVA test (see appendix 6).
[bookmark: _Toc505028677]8.1.6 The Coefficients table output
The Coefficients table shows (see appendix 7 that the independent variables used in both models are significant p < .05, and monthly study hours in both models are p < .01. The 95% confidence interval for B can highlight the best model to use to predict the dependant variable (final marks). Looking at the table above, the smallest interval is in model 1 (lower bound = .310 – upper bound = .626). 
Model 1 is used to predict the final mark, using the formula below:
Y = β0 + β1 x X1 = 33.371 + 0.468 x (monthly study hours value)
Beta value intercept = β0
Beta value coefficient/slope of the predictors = β1
Predictor variable/monthly study hours value = X1
[bookmark: _Toc505028678]8.1.7 The added predicted final marks
The added predicted final marks table (see appendix 8) is the data collected plus 10 additional fictitious students to illustrate the predicted final marks. The data highlighted, is the additional fictitious data, and the predicted final marks using the formula used for model 1, due to its best-fit for the prediction.

[bookmark: _Toc505028679]8.2 Conclusion
This report set out to perform a multiple regression on the data given for a research methods assignment. A multiple regression analysis was performed on the data to find the best-fit model (if there was one). A test for normality was done first, and the sample data was normal. The best-fit model was found, and the beta formula was used to predict the final mark from the students. Model 1 is the best fit using the monthly study hours as the strongest predictor independent variable.



Appendix
[bookmark: _Toc505028680]Appendix 1
[bookmark: _Toc505028681]Sample data table
	Student ID
	Final mark
	Lecture attendance (%)
	Tutorial attendance (%)
	Monthly study hours

	student 1
	34
	40
	35
	23

	student 2
	44
	38
	36
	25

	student 3
	46
	70
	40
	30

	student 4
	46
	57
	30
	20

	student 5
	52
	70
	65
	48

	student 6
	52
	84
	70
	32

	student 7
	52
	66
	60
	41

	student 8
	54
	64
	66
	58

	student 9
	55
	68
	60
	54

	student 10
	55
	65
	50
	66

	student 11
	57
	60
	80
	34

	student 12
	60
	86
	75
	74

	student 13
	61
	85
	90
	70

	student 14
	62
	78
	60
	56

	student 15
	63
	70
	76
	64

	student 16
	66
	95
	76
	55

	student 17
	68
	70
	55
	48

	student 18
	68
	80
	85
	80

	student 19
	73
	90
	90
	70

	student 20
	85
	95
	100
	90



[bookmark: _Toc505028682]Appendix 2
[bookmark: _Toc505028683]Test for normality table
	Tests of Normality

	
	Kolmogorov-Smirnova
	Shapiro-Wilk

	
	Statistic
	df
	Sig.
	Statistic
	df
	Sig.

	Final mark
	0.110
	20
	.200*
	0.982
	20
	0.952

	Lecture attendance %
	0.139
	20
	.200*
	0.944
	20
	0.290

	Tutorial attendance %
	0.101
	20
	.200*
	0.969
	20
	0.729

	Monthly study hours
	0.113
	20
	.200*
	0.967
	20
	0.699

	*. This is a lower bound of the true significance.

	a. Lilliefors Significance Correction



[bookmark: _Toc505028684]Appendix 3
[bookmark: _Toc505028685]Linear Scatterplots

	[image: ][image: ][image: ]
	



	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	




[bookmark: _Toc505028686]Appendix 4
[bookmark: _Toc505028687]Variables entered table	Comment by Orr, Graham: Tutorial?
	Variables Entered/Removeda

	Model
	Variables Entered
	Variables Removed
	Method

	1
	Monthly study hours
	 
	Stepwise (Criteria: Probability-of-F-to-enter <= .050, Probability-of-F-to-remove >= .100).

	2
	Lecture attendance %
	 
	Stepwise (Criteria: Probability-of-F-to-enter <= .050, Probability-of-F-to-remove >= .100).

	a. Dependent Variable: Final mark



[bookmark: _Toc505028688]Appendix 5
[bookmark: _Toc505028689]Model Summary table

	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.827a
	0.683
	0.666
	6.596

	2
	.877b
	0.769
	0.742
	5.800

	a. Predictors: (Constant), Monthly study hours

	b. Predictors: (Constant), Monthly study hours, Lecture attendance %


[bookmark: _Toc505028690]Appendix 6
[bookmark: _Toc505028691]ANOVA table
	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	1689.356
	1
	1689.356
	38.826
	.000b

	
	Residual
	783.194
	18
	43.511
	 
	 

	
	Total
	2472.550
	19
	 
	 
	 

	2
	Regression
	1900.697
	2
	950.348
	28.252
	.000c

	
	Residual
	571.853
	17
	33.638
	 
	 

	
	Total
	2472.550
	19
	 
	 
	 

	a. Dependent Variable: Final mark

	b. Predictors: (Constant), Monthly study hours

	c. Predictors: (Constant), Monthly study hours, Lecture attendance %



[bookmark: _Toc505028692]Appendix 7
[bookmark: _Toc505028693]Coefficients table
	[bookmark: _Toc505027895]Coefficientsa

	[bookmark: _Toc505027896]Model
	[bookmark: _Toc505027897]Unstandardized Coefficients
	[bookmark: _Toc505027898]Standardized Coefficients
	[bookmark: _Toc505027899]t
	[bookmark: _Toc505027900]Sig.
	[bookmark: _Toc505027901]95.0% Confidence Interval for B

	
	[bookmark: _Toc505027902]B
	[bookmark: _Toc505027903]Std. Error
	[bookmark: _Toc505027904]Beta
	
	
	[bookmark: _Toc505027905]Lower Bound
	[bookmark: _Toc505027906]Upper Bound

	[bookmark: _Toc505027907]1
	[bookmark: _Toc505027908](Constant)
	[bookmark: _Toc505027909]33.371
	[bookmark: _Toc505027910]4.166
	 
	[bookmark: _Toc505027911]8.010
	[bookmark: _Toc505027912]0.000
	[bookmark: _Toc505027913]24.618
	[bookmark: _Toc505027914]42.124

	
	[bookmark: _Toc505027915]Monthly study hours
	[bookmark: _Toc505027916]0.468
	[bookmark: _Toc505027917]0.075
	[bookmark: _Toc505027918]0.827
	[bookmark: _Toc505027919]6.231
	[bookmark: _Toc505027920]0.000
	[bookmark: _Toc505027921]0.310
	[bookmark: _Toc505027922]0.626

	[bookmark: _Toc505027923]2
	[bookmark: _Toc505027924](Constant)
	[bookmark: _Toc505027925]20.500
	[bookmark: _Toc505027926]6.308
	 
	[bookmark: _Toc505027927]3.250
	[bookmark: _Toc505027928]0.005
	[bookmark: _Toc505027929]7.192
	[bookmark: _Toc505027930]33.808

	
	[bookmark: _Toc505027931]Monthly study hours
	[bookmark: _Toc505027932]0.299
	[bookmark: _Toc505027933]0.094
	[bookmark: _Toc505027934]0.529
	[bookmark: _Toc505027935]3.176
	[bookmark: _Toc505027936]0.006
	[bookmark: _Toc505027937]0.100
	[bookmark: _Toc505027938]0.498

	
	[bookmark: _Toc505027939]Lecture attendance %
	[bookmark: _Toc505027940]0.302
	[bookmark: _Toc505027941]0.121
	[bookmark: _Toc505027942]0.417
	[bookmark: _Toc505027943]2.507
	[bookmark: _Toc505027944]0.023
	[bookmark: _Toc505027945]0.048
	0.556

	a. Dependent Variable: Final mark



[bookmark: _Toc505028694]Appendix 8
[bookmark: _Toc505028695]The added predicted final marks table
	[bookmark: _Toc505027950]Student
	[bookmark: _Toc505027951]Final 
	[bookmark: _Toc505027952]Lecture
	[bookmark: _Toc505027953]Tutorial
	[bookmark: _Toc505027954]Monthly
	[bookmark: _Toc505027955]Predicted

	[bookmark: _Toc505027956]ID
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