Handout 14			Data Analysis Plan
The data analysis plan refers to articulating how your data will be cleaned, transformed, and analysed.  All scientific research is replicable, and to be replicable you need to give the reader the roadmap of how you managed your data and conducted the analyses.  Each of the following areas could be added into a data analysis plan.
1. Validation and data cleaning

Cleaning the Data
The cleaning of data is the removing of univariate and multivariate outliers, dealing with missing data, and assessing for normality.

Univariate outliers
State that the variables will be assessed for univariate outliers.  Univariate outlier refers to an observation with a standard deviation of greater than ±3.29 from the variable’s mean. This is easily accomplished by standardizing the scores of a variable (i.e., the variable’s scores have a mean of zero and a standard deviation of 1), and looking for an observation greater than ±3.29.

Multivariate outliers
When conducting multivariate analyses, state that the sets of variables will be assessed for multivariate outliers. Multivariate outliers refer to outliers on a combination of two or more variables. To assess for multivariate outliers, you can conduct a regression with the observation ID number as the dependent variable, the variables being assessed as the predictors, and assess for Mahalanobis’ distance. Then examine an observation’s Mahalanobis’ distance score relative to the degrees of freedom (i.e., the number of variables will equal the degrees of freedom) for a chi-square value at the p=.001 level.

Missing data
Articulate how missing data will be handled. Missing data is the absence of an observation on a variable. There are a few remedies: drop the observation with the missing data, mean substitution, and multiple imputation.

Normality
Most parametric statistics (e.g., ANOVAs) have the assumption of Normality. Normality refers to the shape of the distribution of scores (e.g., shape of a normal bell curve). To assess for normality, a researcher can examine skewness and kurtosis of a variable, or conduct a 1-sample KS test or Shapiro-Wilk test. The KS or Shapiro-Wilk test will report whether the distribution of data is significantly different than a normal curve. When the data is not normally distributed, a transformation of the data can be appropriate.  Some common transformations are the square root, logarithmic, and inverse. Common remedies in case of violation:

· Transform the data
· use non-parametric tests
· do nothing: many statistical tests are robust against moderate departures in normality due to the central limit theorem. This means that they tolerate violations to the normality assumption very well.
Adapted from Statistics Solutions: https://www.statisticssolutions.com/dissertation-consulting-services/data-analysis-plan-2/

2. Dummy Tables for Statistical Analysis

You want to present the results of your statistical analyses as clearly as possible. The printouts of all statistical packages are too cluttered to be satisfactory for academic or professional reports. Thus, you will need to type up your tables from scratch. Here are some examples:

The data will be collected using questionnaire and will be analysed using Statistical Package
for Social Science (SPSS) version 17.0. The first stage of statistical data analysis is descriptive analysis (Table 1).

Inferential statistics:
1) Independent T-test: The Independent T-test is employed to compare the male-female differences in GPA.
2) Paired T-Test: Paired T-test is employed to compare midterm and final exam scores.
3) One-Way ANOVA: One-Way ANOVA is employed to compare differences in GPA between four learning styles (visual, aural, reading and tactile-learning style).

DUMMY TABLES

Table 1 – Demographic

	Respondent characteristic
	Number (n)
	Percentage (%)

	Gender
	
	

	  Male
	
	

	  Female
	
	

	Prefer Learning Style
	
	

	  Visual
	
	

	  Aural
	
	

	  Reading
	
	

	  Tactile
	
	



Table 2 - T-test test results for the effect of gender on GPA

	Gender
	GPA
	Standard
deviation
	T-test

	Male
	
	
	

	Female
	
	
	



Table 3 – Paired T-test results for comparison of midterm and final exam scores

	Exam
	Mean score
	Standard
deviation
	Paired T-test

	Mid-semester
	
	
	

	Final
	
	
	



Table 4 – One-Way ANOVA results for GPA among different learning styles

	Learning style
	GPA
	Standard
deviation
	One way-
ANOVA

	Visual
	
	
	

	Aural
	
	
	

	Reading
	
	
	

	Tactile
	
	
	



Chi-Squared Test for Contingency Tables
Asian Visitors’ Perceived Environmental Quality vs. Revisit Intention
	
	Revisit Intention                      chi-square      Prob.

	
	N
	Yes(%)
	No(%)
	
	

	Air Quality
	
	
	
	13.44
	.000**

	   Better or same as other places
	301
	89.7
	10.3
	
	

	   Worse than other places
	161
	77.0
	23.0
	
	

	Cleanliness of the street
	
	
	
	2.57
	.109

	   Better or same as other places
	273
	87.5
	12.5
	
	

	   Worse than other places
	191
	82.2
	17.8
	
	

	Cleanliness of the parks and gardens
	
	
	
	0.14
	.706

	   Better or same as other places
	315
	84.8
	15.2
	
	

	   Worse than other places
	46
	82.6
	17.4
	
	

	Hygiene in hotels
	
	
	
	8.32
	.004*

	   Better or same as other places
	411
	85.4
	14.6
	
	

	   Worse than other places
	21
	61.9
	38.1
	
	

	Hygiene in restaurants
	
	
	
	0.64
	.424

	   Better or same as other places
	380
	85.8
	14.2
	
	

	   Worse than other places
	79
	82.3
	17.7
	
	

	Cleanliness of the harbour
	
	
	
	0.07
	.786

	   Better or same as other places
	321
	84.4
	15.6
	
	

	   Worse than other places
	65
	83.1
	16.9
	
	

	Noise levels in the street
	
	
	
	5.40
	.020*

	   Better or same as other places
	227
	89.0
	11.0
	
	

	   Worse than other places
	235
	81.3
	18.7
	
	

	Total sample
	466
	85.2
	14.8
	
	


*Significant at the 0.05 level
**Significant at the 0.01 level

T-test

Visitors’ Environmental Attitude vs. Nationality
	
	Sample Total
	Asian
	Non-Asian
	T-test
	Prob.

	I feel angry when I think about the harm being done by pollution.
	4.02
	3.90
	4.11
	-4.22
	.000**

	When I think of the ways industries are polluting, I get frustrated.
	4.02
	4.01
	4.03
	-0.46
	.647

	The whole pollution issue does not upset me too much since I feel it is overrated. (R)
	3.76
	3.37
	4.05
	-11.28
	.000**

	I am usually not bothered by “environmental pollution” (R)
	3.84
	3.60
	4.03
	-7.41
	.000**

	I really worry about the effect of pollution on me and my family.
	4.00
	3.95
	4.03
	-1.59
	.110


(R) Indicates that these items were coded: 1= “strongly agree” and 5=“strongly disagree”.  The other items were coded: 1= “strongly disagree” and 5=“strongly agree”.
**Significant at the 0.01 level

2

ANOVA: Importance of information sources perceived by the four clusters a
	
	Family Vacationers (1)
	Variety 
Seekers (2)
	Sightseers (3)
	Stimulation Seekers (4)
	Overall
	
	

	Information Source
	Mean
	
	Mean
	
	Mean
	
	Mean
	
	Mean
	
	p-value
	Scheffe Test

	Personal experience / Ref.  group

	Past personal experience
	3.88
	
	3.91
	
	3.64
	
	3.97
	
	3.86
	
	    0.302
	--

	Word of mouth (relatives/friends)
	3.80
	
	3.85
	
	3.32
	
	3.78
	
	3.71
	
	  0.003*
	1>3; 2>3

	
	
	
	
	
	
	
	
	
	
	
	
	

	Offline advertisement
	
	
	
	
	
	
	
	
	
	
	
	

	TV ad.
	3.64
	
	3.41
	
	3.05
	
	2.85
	
	3.30
	
	 0.000*
	1>3,4; 2>4

	Print ad.
	3.57
	
	3.29
	
	3.03
	
	2.90
	
	3.25
	
	 0.000*
	1>3,4

	Radio ad.
	3.22
	
	2.94
	
	2.71
	
	2.60
	
	2.91
	
	 0.001*
	1>3,4

	Train/MTR ad.
	3.22
	
	3.09
	
	2.58
	
	2.68
	
	2.94
	
	 0.000*
	1>3,4; 2>3

	Theme park brochures
	3.66
	
	3.49
	
	3.03
	
	2.87
	
	3.33
	
	 0.000*
	1>3; 2>4

	
	
	
	
	
	
	
	
	
	
	
	
	

	Third party information
	
	
	
	
	
	
	
	
	
	
	
	

	Travel guide book/magazine
	3.45
	
	3.46
	
	3.25
	
	2.98
	
	3.32
	
	  0.015*
	1>4; 2>4

	Travel column
	3.56
	
	3.51
	
	3.17
	
	3.05
	
	3.36
	
	  0.002*
	1>4; 2>4

	TV travel series
	3.73
	
	3.65
	
	3.39
	
	3.22
	
	3.53
	
	  0.006*
	1>4

	Travel agents 
	2.76
	
	2.88
	
	2.53
	
	2.48
	
	2.69
	
	0.082
	--

	Hong Kong Tourism Board
	3.35
	
	2.86
	
	2.75
	
	2.50
	
	2.92
	
	  0.000*
	1>2,3,4

	
	
	
	
	
	
	
	
	
	
	
	
	

	Online information
	
	
	
	
	
	
	
	
	
	
	
	

	Online discussion forum
	2.79
	
	2.68
	
	2.41
	
	2.75
	
	2.67
	
	0.311
	--

	Online search engines
	3.32
	
	3.08
	
	2.80
	
	3.05
	
	3.09
	
	0.064
	--

	Online advertisement
	2.92
	
	2.84
	
	2.34
	
	2.45
	
	2.68
	
	  0.002*
	1>3

	Theme park company website
	3.46
	
	3.35
	
	3.02
	
	3.05
	
	3.26
	
	0.043
	--

	
	
	
	
	
	
	
	
	
	
	
	
	


* p  0.05
a 5-point scale from 1 (very unimportant) to 5 (very important).

Online Resources

Data Screening in SPSS- Part 4: Univariate Outliers
https://www.youtube.com/watch?v=Q5Izt8sv0nU

Normality test using SPSS: How to check whether data are normally distributed
https://www.youtube.com/watch?v=IiedOyglLn0

Data Screening in SPSS- Part 1: Explore
https://www.youtube.com/watch?v=5qhLDYr70MM

Identifying Multivariate Outliers with Mahalanobis Distance in SPSS
https://www.youtube.com/watch?v=AXLAX6r5JgE

Maths and Stats Help (University of Lincoln)
https://guides.library.lincoln.ac.uk/mash/home

