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Answer ALL questions in section A and B


SECTION A (50%)

TICK ONE BOX per question (multiple ticks per question will receive no marks)


	QUESTIONS
	MARKS
TICK

	1. Which one of the following is a non-parametric test?

	2%

	a) T-Test
	

	b) Mann Whitney U Test
	

	c) ANOVA
	

	d) Linear Regression
	

	2. Which one of the following is a parametric test?

	2%

	a) Krukal-Wallis
	

	b) Wilcoxon
	

	c) Mann Whitney U Test
	

	d) ANOVA
	

	3. What is the definition of non-parametric tests

	2%

	a) Non-parametric tests assume that the data is parallel to the total research population
	

	b) Non-Parametric tests assume that the distribution is known, or that the sample is large, so that a normal distribution may be assumed; equal interval or ratio scales should be used for measurement.
	

	c) Non-parametric tests are distribution-free and are more flexible in application

	

	d) Non-parametric tests assume no data is present to be analysed.

	

	4. Why do we use statistics to address research questions?
	2%

	a) Because academic law means we need to use statistics in research projects
	

	b) To help measure differences, relationships and associations of the data set
	

	c) To help measure the accuracy and precision of the data set
	

	d) Because undergraduates are expected to use statistics in their dissertations
	

	5. Which of the following is NOT a legitimate form of sampling
	2%

	a) Strategic
	

	b) Random
	

	c) Stratified
	

	d) Systematic
	




	6. In probability, how is 95% measured in a decimal?
	2%

	a) 99
	

	b) 0.05
	

	c) 0.01
	

	d) 9.9
	

	7. Which of the following descriptions of a distribution is a bimodal?
	2%

	a) A distribution with 2 peaks
	

	b) A data set with no distribution pattern
	

	c) A normal distribution
	

	d) Any distribution presented in a frequency graph
	

	8. Which of the following degrees of freedom statements is correct?

	2%

	a) There are not always n-1 degrees of freedom:  the number depends on how many population parameters are estimated, which in turn depends on the statistical tests being used.
	

	b) There are always n-1 degrees of freedom:  the number depends on how many population parameters are estimated, which in turn depends on the statistical tests being used.
	

	c) There are not always n-1 degrees of freedom:  the number is chosen by the researcher based on their research parameters.
	

	d) There are always n-1 degrees of freedom:  the number is chosen by the researcher based on their research parameters.
	

	9. Which data measurement type is the following definition? "…. scale has a fixed zero reference point plus the properties of the interval scale.  
	2%

	a) Nominal
	

	b) Ordinal
	

	c) Interval
	

	d) Ratio
	




	10. What are the 2 main types of error in analytical measurement?
	2%

	a) Systematic and  no error
	

	b) Random and strategic 
	

	c) Systematic and random error
	

	d) Strategic and no error
	

	11. Estimators in sampling have four main properties.  Which of the following is not a property of a sampling estimator?
	2%

	a) Inconsistent
	

	b) Unbiased
	

	c) Efficient
	

	d) Sufficient
	

	12. What does the acronym GIS mean?
	2%

	a) Global Information Strategy
	

	b) Geographical Information System
	

	c) Gigabytes In Space
	

	d) Geographical Interrogation Strategy
	

	13. What is the researcher's target population?
	2%

	a) The total UK population
	

	b) The population to which the researcher wants to generalise their findings
	

	c) The social demographic mix of the data set
	

	d) Any population that the researcher previously studied
	


	14. Plus (+) and minus (-) one standard deviation either side of the mean equals …. percent of the data set?
	2%

	a) 100%
	

	b) 0%
	

	c) 68.27%
	

	d) 75.3%
	

	15. In statistic's what does ANOVA stand for?
	2%

	a) Analysis of assessment
	

	b) Average variable
	

	c) Analysis of variance
	

	d) Alternative variable
	

	16. Lindzey & Aronson (1968) highlight that there are THREE conditions necessary for a successful interview.  Which of the following is NOT one of their conditions?
	2%

	a) Accessibility
	

	b) Knowledge
	

	c) Appearance
	

	d) Motivation
	










16. Complete the gaps in the following table: 							(6%)

	Common
	Prefixes
	Abbreviation

	10-9
	nano
	n

	10-6
	micro
	u

	10-3
	milli
	m

	103
	kilo
	k

	106
	mega
	M

	109
	giga
	G



		


							

	17. Refer to the graph below.  Which of the following sets of standard deviations is likely to be correct?
	2%

	a) Red  =    0.2
Purple= 1.0
Yellow= 5.0
	

	b) Red = 5.0
Purple =1.0
Yellow =0.2
	

	c) Red= 5.0
Purple=5.0
Yellow =5.0
	

	d) Red = No standard deviation
Purple= perfect standard deviation
Yellow = imperfect standard deviation
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	18. Which statistical test would be suitable for the following research project?

The cost in £ of a sustainable housing estate before and after an Environment Bill

	2%

	a) Mann-Whitney U test
	

	b) Wilcoxon matched-pairs test
	

	c) Paired T-Test  
	

	d) Independent sample T-Test
	



	19. Which statistical test would be suitable for the following research project?

The local communities aesthetic value of urban nature reserves in Barcelona and London. 100 people surveyed using a scale of 1-10.

	2%

	a) Mann-Whitney U test
	

	b) Wilcoxon matched-pairs test
	

	c) Paired T-Test  
	

	d) Independent sample T-Test
	



	20. Which statistical test would be suitable for the following research project?

The health of woodland was assessed before and after the construction of a Bovis housing estate.  The leaves on oak trees were assessed for their health on a scale of 1-7 before and after construction.

	2%

	a) Mann-Whitney U test
	

	b) Wilcoxon matched-pairs test
	

	c) Paired T-Test  
	

	d) Independent sample T-Test
	






	21. Which statistical test would be suitable for the following research project?

The amount (kg) of recycled waste on 30 similar sized construction sites in Swansea and Norwich

	2%

	a) Mann-Whitney U test
	

	b) Wilcoxon matched-pairs test
	

	c) Paired T-Test  
	

	d) Independent sample T-Test
	




	22. Which ONE of the following is not a descriptive statistical technique?
	2%

	a) Frequency Histogram
	

	b) Cross tabulation 
	

	c) Lorenz Curve
	

	d) Mann-Whitney U test
	



	23. Which of the following descriptions is a negatively skewed distribution 
	2%

	a) most of the scores being low, but with some scores spreading out towards the upper end of the distribution.
	

	b) with most of the scores being high and spreading out toward the lower end of the distribution
	

	c) The curve indicates that most of the scores fell in the middle, with a relatively few scores towards either 'tail'
	

	d) No distribution. The scores are randomly presented
	


TOTAL A













SECTION B (50%) 
· Answer ALL questions.  
· Put the answers to the questions in the BOX provided
· Include all workings out and submit them to Turnitin.  


1. A sewage treatment works in Black Rock (Suburb of Melbourne, Australia) and Beaumaris (Suburb of Melbourne, Australia) was assessed for water quality using dissolved oxygen measurements.  Two separate works was used for the research (Black Rock built 1981 and Beaumaris built 2020). Fourteen samples assessed water quality.  Seven measurements from Black Rock and seven from Beaumaris water treatment works (milligrams per litre (mg/L).  the table below is the results for dissolved oxygen content.
	Sample sites
	Black Rock (mg/L)
	Beaumaris (mg/L)

	1
	6.2
	5.1

	2
	6.3
	5.2

	3
	5.9
	4.7

	4
	5.5
	6.0

	5
	5.6
	4.4

	6
	6.0
	4.9

	7
	6.2
	5.3



Determine using the Independent Sample T-Test within 95% & 99% confidence limits, whether there is a statistical difference in the results.

(a) Construct a Null hypothesis	(1%)

There is  no difference of water quality assessed by dissolved oxygen between Black Rock and Beaumairs.
(b) Calculate the following descriptive statistics

Mean  (1%)					Mean (1%)
5.09
5.96

							

Variance (1%)					Variance (1%)
0.51
0.31

						

(c) Calculate the value of T (5%)		

3.856



(d) Interpretive statement  (2%)
T=3.856 and df =12. when p= 0.05 table value =2.179. when p=0.01 table value = 3.055. 
T is greater than either of those therefore we can reject null hypothesis which means two sewage treatment are different and water quality in Black Rock is better than in Beaumaris.

TOTAL  12%





2. Widespread use of LED lighting has the most significant potential impact on energy savings in the United States. By 2027, widespread use of LEDs could save about 348 TWh (compared to no LED use) of electricity: This is the equivalent annual electrical output of 44 large electric power plants (1000 megawatts each), and a total savings of more than $30 billion at 2020 electricity prices (Energy.gov, USA, 2020)

The following data set is from a survey of ten households in Fredonia USA of their energy bills before and after the introduction of LED lights


	Sites
	Energy use 
Pre-LED
$
	Energy use 
With-LED
$
	Differences
	Rank
	Signed rank

	1. 
	900
	1456
	
	
	

	2. 
	945
	1325
	
	
	

	3. 
	859
	1266
	
	
	

	4. 
	879
	999
	
	
	

	5. 
	620
	1003
	
	
	

	6. 
	965
	960
	
	
	

	7. 
	963
	1025
	
	
	

	8.
	403
	826
	
	
	

	9.
	856
	1236
	
	
	

	10.
	753
	1009
	
	
	

	TOTAL
	
	
	
	
	



(a) Using the Wilcoxon test for matched pairs, determine any significant difference between the results.

Sum of the positive ranks (T+) (2%)	Sum of negative ranks (T-) (2%)	Critical value at p=0.05 (2%)

8
54
1




(b) Interpretive statement (2%) 
T- is lower than critical value of 8 p=0.05) hence we reject null hypothesis.  it can be concluded that there is a better energy saying after using LED.

TOTAL  8%


3. 
In an undergraduate dissertation, 100 architects were asked to highlight what are the most critical aspects of a sustainably designed house. The results of the research are in the following table.
	Aspect
	Green Wall
	Renewable energy source
	sustainable material
	Post-construction monitoring
	Total

	Observed £
	41
	19
	24
	16
	100

	Expected
£
	25
	25
	25
	25
	100

	(O-E)
	
	
	
	
	

	(O-E)2
	
	
	
	
	

	/ expect
	
	
	
	
	



Perform a Chi-square test to assess if there was any statistical association in the results. Is the distribution homogeneous? 

(a) Construct a Null hypothesis based on this research						
There is no difference in assessment between observed data and expected data
Calculate the Chi statistic								
Chi statistic (2%)		Tabulated value at 0.05 (1%)			Tabulated value at 0.01 (1%)
7.815
11.345
14.96






(b) Interpretative statement 									(2%)
Table value are 7.815(p=0.05) and 11.345(p=0.01). 
So that we reject null hypothesis which means that there is a significant difference between observed data and expected data




TOTAL  8%








4. The perceived value of natural history on Gower beaches 
A research project was carried out by the World Wildlife Fund to assess beach users ' perceived importance of the conservation value of beaches on Gower.  The research was designed to focus on natural history awareness campaigns, i.e. if the campaign needed to be focused on visitors or locals or both.
A questionnaire was given to 100 visitors and 100 locals.  They were asked to rank the beaches from 1 to 8 (1 being the most important beach for the conservation of wildlife).  

	Gower Beaches
	Visitors
	Locals
	D=x-y
	D2

	Limeslade
	1
	4
	
	

	Port Eynon
	7
	3
	
	

	Llangennith
	2
	6
	
	

	Oxwich
	3
	7
	
	

	Mewslade
	5
	1
	
	

	Langland
	4
	8
	
	

	Caswell
	6
	5
	
	

	Swansea Bay
	8
	2
	
	

	
	
	
	
	



(a) Construct a Null and alternative hypothesis (1%)
Null: There is no difference in assessment for beaches between visitors and locals 
Alternative: Assessment scores by visitors tends to be higher than that by locals

(b) Perform the Spearman's Rank Correlation Coefficient on the data set 

Spearman's Rank Correlation Coefficient answer (5%)
-0.5


(c) Comment on the significance of the results. P 0.05 & P0.01 (2%)
Table value are 0.886(p=0.05) and 1.000(p=0.01). rs is 0.5 is lower that either of them so that the result  is not significant and result may be possible by chance. My hypothesis may be rejected.  
TOTAL  8%







5. Below are the results of air quality monitoring stations at various distances from a steelworks in Hangzhou (China).  The data is for sulphur dioxide (SO2). 

	Monitoring station
	 kilometres from steelworks
	X2
	 SO2
Mg/m3
	Y2
	XY

	1
	1
	
	2
	
	

	2
	2
	
	4
	
	

	3
	4
	
	4
	
	

	4
	8
	
	6
	
	

	5
	10
	
	7
	
	

	6
	13
	
	8
	
	

	7
	12
	
	7
	
	




From the linear regression analysis, identify whether a prediction for SO2 can be calculated (First stages of linear regression).  The following calculations need to be undertaken.


(a) Construct a Null hypothesis distance from steelworks and pollution level.	(1%)
There is no difference between distance from steelworks and pollution level.


(b) Calculate the value of b (gradient) (4%)		Calculate the value of a (Intercept) (4%)

2.357
0.43



(c) What would be the predicted SO2 at 5 km from the steelworks? (3%)
	
4.507



(d) Interpretative statement (1/2 sentences)	(2%)
[bookmark: _GoBack]There is liner relationship between distance from steelworks and concentration of SO2 which reveals that when distance below 12m, the longer the distance is the higher level of SO2  is TOTAL  14%
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