Analysing and improving the quality of data from a third party survey
Abstract
The key to obtaining as much usable data possible from a survey is to ensure that there are as few anomalies as possible. The best way to eliminate anomalies is to ensure no ambiguity or error in the survey, ensuring the respondent does not have trouble answering accurately. The aim of this report is to evaluate a survey written by a third party and investigate the data collected in order to evaluate how the survey can be improved to yield more accurate results.
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[bookmark: _Toc41578457]Survey and data analysis 
Surveys are be used to gather data from a target demographic on a specific subject, with the aim of testing the statistical significance of the data collected. The quality of data collected can be, data collection methods aside, determined by the quality of the questions in the survey, mainly by two measures: the focus of the question and the clarity of the question. Other influencing factors include the intrusiveness of the questions, placement of the more intrusive questions in the survey, the context of each question, and the length of time the survey takes to answer. It is therefore key to critically evaluate the quality of the questions asked, which can be done through statistical analysis programmes such as SPSS and Excel. This report will critically evaluate a survey written by a third party, and test the data collected, to test its statistical significance.
[bookmark: _Toc41578458]Programmes used
SPSS is a statistical analysis program that allows the used to evaluate data from surveys. The data from the sample gathered in the survey can be refined and statistical tests such as Chi square and T- tests can be applied, to the data in order to determine if the data obtained through a survey is statistically relevant. The advantage of this software is that the user can sort the data and eliminate anomalous results quickly, as well as perform statistical tests with little effort compared to a manual calculation. The downside is that the automation of these processes results in a tendency for the user to skim over the data in some cases, or not look at thee data in enough depth. This in turn means that there is less opportunity to critically evaluate the quality of the questions asked, and the efficiency of the data gathering from these questions.
Excel is a spreadsheet manipulating programme, which can be used to look at the data from the survey in more depth. Due to the programme requiring more manual input for sorting the data and performing equations, this allows the user to gain more insight into the data gathered. Anomalies and errors in the data have to be removed by hand, so these anomalies and errors become more noticeable. This means it is easier to analyse the questions from the survey retrospectively, as poorly worded, confusing or irrelevant questions, as well as questions that are too intrusive will yield higher anomalous results, as individuals refuse to answer the questions or give inaccurate answers. However, due to the more laborious process of manually sorting data and calculating statistical tests, this is a much longer process than using a programme such as SPSS.
In summary, both programmes have advantages; SPSS is a good programme for time saving whilst analysing data but can be less useful for evaluating survey questions retrospectively, whereas Excel is very much the opposite. This means that if the aim is to look purely at the data, for example in a case where the questions are standardised or otherwise cannot be changed, or the user Is time constricted, SPSS is the preferable option. If the aim is to analyse both the data and the survey and improve the data collection from future surveys of the same nature, allowing for more time and using Excel is the preferable option. In the context of this report, both programmes were used to evaluate the advantages and disadvantages of each programme, whilst analysing both the data and the questions in the survey.
[bookmark: _Toc41578459]Analysis of the survey
The subject of this report is a survey previously written to collect data concerning visits to the coastal area. The aim of the survey is to acquire both parametric and non-parametric data. This is evidenced in the questions, as some questions collect qualitative data that cannot be analysed with the same testing methods as the quantitative data. There are also questions that require qualitative, non-parametric answers, such as question 19, as this answer requires a written answer that would be unique to the individual answering the question.
The survey could be improved by refining the questions, and the wording of the questions, in order to yield more refined results. The first instance of this is in the first question, ‘How often do you visit this coastal area?’. The question could be refined by the addition of a weekly, or even a daily answer, as there could be individuals in the sample group that visit this frequently and cannot answer accurately.
Also, the answers for Q1 is not refined enough. The answer ‘a couple of times’ is not clear enough, as there could be a difference between each respondent’s definition of ‘a couple’. Also, the answer ‘very frequent’ is used to define two answers, both yearly visits and monthly visits. This could cause confusion for the respondent and potentially errors from respondents as they are unsure of the correct answer. Also, there are punctuational inconsistencies such as inconsistent capitalisation of letters mid- question, which make the survey look less professional. Another instance of this is the use of ‘easy stroll’ in Q3. This is an ambiguous answer as the definition of an easy stroll can vary person to person, possibly to the extent that this can overlap with the other answers, making answers that fall within this range inaccurate. In addition, the question includes the answer ‘my second home is here’ this should be removed from this question as it does not answer the question. A more suitable question to put this in would be ‘what is the reason of your visit to the coast’. This could be asked as a follow- up to the first question.
The next question that could be improved is the Q4 sub question about slip ways, ‘There are enough slipways to launch a boat’. This question could be reworded for clarity, as this question implies that multiple slipways are needed for one boat to launch. This is not for the improvement of results or data, simply to make the question easier to understand for the individual completing the survey. The question could be reworded to ask ‘There are enough slipways that there is always one available to use’
The set of sub-questions in Q4 are positive, as they gather information from the target demographic efficiently because the questions do not take long to answer. However, the author would have more accurate answers if the question were contextualised. For example, instead of asking ‘On a scale of 1 to 5, where “1” is Strongly Disagree and “5” is Strongly Agree, please answer the following’ which contains no context, it would be more beneficial to add ‘please indicate your opinion on the following statements, when visiting the coast’. Whilst this is a small change, this allows the individual completing the survey to contextualise the question, therefore visualising the situation and giving a more accurate answer.
Question eight must be adapted as it contains a grammatical error with the tense of the question being wrongly used. The question asks the respondent to answer in the past tense, in the context of a previous visit. The question goes on to ask ‘did/will you spend the night away from home?’. This is an error as it is not possible to continue spending the night on a previous holiday as the context the author has given is a holiday that has ended.
Whilst the author of the survey has followed good practice by placing intrusive questions at the end of the survey, there are too many, as this would likely make the individual filling in the survey feel uncomfortable. Intrusive questions are questions that request personal details, and placing these at the start of the survey can be off putting when filling the survey in. The author could have addressed this by reducing the amount of intrusive questions, or by breaking up the block of intrusive questions by placing non-intrusive questions in between.
To summarise the analysis of the survey, the original author made several punctuational errors, and a number of the questions in the survey lacked clarity or caused confusion for the respondents. There are answers that do not fit in with the question, and there are a large amount of intrusive questions that, whilst located in the right place in the survey, are potentially off putting as they are all one after the other. Making improvements in these areas would increase the quality of the responses would be increased and the number of anomalies would decrease, as the respondents would have no problems understanding and answering the questions.
[bookmark: _Toc41578460]Analysis of the data
Looking at the data collected by the survey, it is unclear at first which data corresponds to which question. This is because the author has created a header for each column of data using a brief phrase that summarises the text in the question. Whilst this may make it easier for the original author to understand, it would be much clearer to use the question numbers, as the current headers make it hard to differentiate between questions and locate individual sections of the data.
When determining the tests to be used to determine the relevance of the data, the form of each question’s results must be considered, as well as the purpose of the test. For example, if the data is parametric and if two sets of variables from the same sample group are being compared, the preferred test would be a paired T-test. If the data is from two different sample groups but using the same variable, then an independent T-test would be the right test to use.
[bookmark: _Toc41578461]Sorting the data
[image: ]Cleaning up the data by removing anomalies is useful for statistical analysis as this allows the data to be tested without the outliers in the sample adversely swaying the rest of the test. Anomalies can occur in circumstances where the question was answered in error, or the question was not answered. When using calculations such as In the context of the report, the survey data is displayed in such a manner that the anomalous results are displayed in multiple numbers, including 99 and 88. This is unnecessary, and makes the sorting process more laborious as two numbers have to be eliminated from the data. On Excel, the user must manually search through the data, searching for anomalies. On a copy of the data, these anomalies are deleted. The data collected by this survey had a large number of anomalies, particularly in question 4, which is caused by the lack of context in the question. Removing anomalies is of particular importance in cases where the mean is used, such as a T-test, as the outliers can sway the mean as they are significantly bigger than the other numbers used, to make them stand out as anomalies. Also, having more anomalies in the data reduces the amount of usable data, meaning that ensuring the data contains as for anomalies as possible is key for ensuring accuracy.Figure 1 (above) Sorting data by eliminating outliers. Q4 data used

[bookmark: _Toc41578462]Chi Square test
[image: ]Chi square is a statistical test used to determine the relationship between a minimum of two variables in the same sample group. This is done by deciding the first variable, which splits the sample group into two groups. An example is dividing the sample group into male and female and choosing a topic to apply the two new sample groups against. The result is that the user can determine if the differences between the two sample groups influence a particular topic.Figure 2 (above) Chi square of age and purpose of visit to coast

When Chi squared test are carried out, the result is a number between zero and one. This is then cross- referenced against the value for statistical significance for each equation, and if the result Is lower than this it is significant. In this case, the value for statistical significance is 0.05 and the value for highly statistic significance is 0.01.
Using SPSS, a number of Chi squared tests are performed on the data. The first example, shown in figure 1, is used to test the relationship between the age of the respondent and the purpose for the visit to the coast. This test is repeated for all of the options for Q5. On all of the tests, the Chi square value is larger than 0.05, so this test shows there is no statistical significance in the relationship between age and the purpose of visit. 
[image: ]Next, the Chi square test was used to compare the intrusive questions in the survey such as age and gender against the spending habits of the respondents at the coast, to investigate the significance of age or gender on the amount of money spend on shopping, food and entertainment when visiting the coast.[image: ] As shown in figure 2, there is not a statistically significant relationship between gender and the amount of money spent on shopping as the Chi squared value is greater than 0.05. However, as shown in figure 3, there is a highly statistically significant relationship between gender and the amount of money spent on entertainment spending. This is because the Chi square value is less than 0.01. Figure 4 shows that the relationship between gender and the money spent on food is also statistically significant.Figure 3 (above) Chi square of gender on shopping spending
Figure 1 Chi Square of Q20. vs Q5.1

[bookmark: _Toc41578463]T testFigure 4 (above) Chi square of gender on entertainment spending

[image: ]A T-test is used to compare the means of two variables in order to test if they have a statistically significant relationship. This allows the user to compare a variable such as age or gender with a ranged variable, such as age or height. The means of both sets of variables are calculated, and then tested against each other. A T value is obtained through this, and the larger the number, the larger the difference between the two means.
[image: ]The first example, is an independent samples T-test to compare the means of gender and dependents, shown in figure 3. Looking at the mean from this t test, it is clear that there is a difference between the number of dependents in relation to female, and in relation to male. This is because the mean is higher for males, indicating a higher number of dependents for male respondents. However, as the value for significance is above 0.05, this is not a big enough difference to be considered statistically significant.Figure 6 (above) T-test of gender and dependents
Figure 5 (above) Chi square of gender on food spending

[image: ]The next T-test was carried out on question 1. The mean of the data for each possible answer were carried out and compared against gender, to determine if there was a statistically significant difference between gender and the frequency of visit. After carrying out this test, it is clear that in four out of the nine answers, there is a statistically significant difference between gender and length of visit, as these 4 values have a T score that is below 0.05.Figure 7 (above) T-test of gender and frequency of visit

[bookmark: _Toc41578464]Summary of the data analysis
In summary, looking at the data shows that the questions are asking the right manner of question, as they are returning results that show statistically significant differences when statistical tests are applied. However, the author could have made the process of analysing the data easier by assigning a single number to anomalies and using clearer headers using question numbers for each answer. It is possible to conclude, therefore, that the aim of each question was right in most cases, but the errors in the survey yielded a number of anomalous results that could have been avoided, and resultin less usable data.

image6.png
{8 “Output1 [Document1] - IBM SPSS Statistics Viewer - 9 X
Elo ESl vow Daa Taaslrm et Fomal Anais Graphs Ulites Eensions Vindow sl

SHE3R &

F | o CRE TR o
8 Crosstabs.
E@L’:ﬁ brs=cender(1 2)
Gase Process| |[[AFALYSTS
2 s=oependant. a
iy
n
[mp—
ETTest [Pendants  comate 236 am 17893 1165
B
- Notes. E
B2 Indupandan Sampls Test
posdome ndepender :
Lo s [E—— b
@rrest .
S . o mowo ok e ww
& Notes Trursdey

18N SPSS Statistics Processor s ready | Unicods:ON |

Lo~ i8Lf 25 Hd )




image7.png
T® *Output1 [Document1] - IBM SPSS Statistics Viewer -
Ele Edt Vew Data Iansom Insent Fomat Analge Graphs Utiiies Exensions Window Help

SHER HE e [HHLH )

F sig t o Sig.(aled)  Difference Difference Lower Upper
141 live Here Equal variances 3.004 084 1181 arg 238 892 755 2378 593
assumed
Equal variances not 1508 236742 133 892 592 2088 275
assumed
1.2:2nd Home Equal variances 016 900 068 arg 946 152 2241 4254 4559
assumed
Equal variances not 068 303918 946 152 2243 4282 4566
assumed
1.3:1stVisit Equal variances 4210 041 1102 arg an 832 756 2318 653
assumed
Equal variances not 1408 235707 161 832 592 1999 3
assumed
1.4: Monthly Visits Equal variances 3964 047 1083 arg 278 828 756 2312 660
assumed
-> Equal variances not 1305 235915 164 828 592 1993 £
assumed
1.5:Visit 2+ times a Year  Equal variances 3143 o7 et arg 246 877 755 2381 608
assumed
Equal variances not 1481 236608 140 877 592 2043 290
assumed
1.6:Visit Annually Equal variances 3737 054 1074 arg 284 - 756 2207 674
assumed
Equal variances not 1369 236108 172 - 592 1978 356
assumed
1.7:Visit Every other Year  Equal variances 4471 03 1110 arg 268 839 756 2325 647
assumed
Equal variances not 417 235486 158 839 592 2005 328
assumed
1.8:Visit couple times in Equal variances. 4504 034 1089 arg 286 -808 756 2204 678
5years assumed e
Equal variances not 1384 235428 174 -808 592 974 359 Thursday
assumed 28/05/2020
1.8:Visitonce in years  Equal variances 4518 034 -1.080 arg 281 -818 756 2302 670
i assumed =3

IBM SPSS Statistics Processor is ready Unicode:ON




image1.png
®

Fle  Home nsert Pagelayout Formuas  Data  Review View Help 18 Share 3 Comments
il o 0| [P TER @ [ g B (B [e| 3[40
ottt Recommnded T | Wtmors | 0 o commended T BB g i | | O | B | e symeas
~ PivotTables = Bl Chats D~ - - Map~ | [ Win/Loss - - v

Tables Add-ins Charts &l Tous | sparkiines Fitters tinks | Comments
xasa - £ || =AVERAGE(Ad64:Was4)
F G H | ] K L M N o 3 a R s T u v w X
1 Trails  Cycle  Slipway Drives Parking Toilets Placeat PlaceshorCrowded Maintain Signs  Noinfo NolnteresDisabled WalkOrg Walkself Walkweb WalkMobiAverage
2 s s 6 s 6 3 3 a 2 2 3 s 1 6 [ 0 3428571
3 a 6 6 6 a a a a 2 2 6 6 1 6 0 0 32.809524
4 a 2 6 6 6 3 a 3 2 2 2 2 2 6 0 0 2.095238
5 s 6 6 s 3 3 a a 3 3 2 2 1 6 0 0 3333333
6 s 6 6 s s 2 s s 6 2 3 3 s 6 0 0 2.904762
7 s 6 6 6 3 a s a 1 1 1 1 1 6 0 0 32142857
8 s 6 6 6 s 3 s 3 3 s 0 0 2625
B s 6 6 6 2 3 6 a 3 3 1 1 1 6 0 0 3333333
10 s 6 s s 3 3 a s 6 3 3 a 1 6 0 0 3571429
n 3 3 3 3 2 2 a a 3 2 3 s 1 3 0 0 2428571
12 a 3 6 6 3 2 s s 3 3 3 1 1 6 0 0 2.238095
13 a 1 a a a a a a 1 1 1 1 1 0 0 205
14 a 6 6 3 3 3 3 3 2 2 2 3 2 a 0 0 2.904762
15 s 6 6 s 6 6 s 1 1 6 3 1 6 0 0 37
16 a 6 6 6 6 a a a 1 1 6 2 2 6 0 0 2.619048
7 a 6 6 6 1 1 2 3 3 3 3 3 2 6 0 0 32190476
18 2 2 6 3 3 a 3 3 2 2 1 6 0 0 2631579
19 s 6 6 2 2 2 6 1 2 2 2 2 6 0 0 2.05
20 a 6 3 a 3 a 3 6 3 3 2 1 6 0 0 31
2 a 3 6 s a 3 a a 2 3 1 1 1 6 3 a s 6 3.727273
2 2 6 6 a a a 3 3 2 2 3 a 1 6 2 s s 6 3.636364
23 a 6 6 a a a 2 2 3 2 2 3 1 6 2 a a a 35
2 a a 3 2 3 a 2 2 2 1 3 3 3 28125
Reed | TTestAv ® < >
] mo- ' 5

W

16:20
Thursday
28/05/2020




image2.png
T® *Output1 [Document1] - IBM SPSS Statistics Viewer -
Ele Edt Vew Data Iansom Insent Fomat Analge Graphs Utiiies Exensions Window Help

SHER NE =~ ZFELE =25 @l

5 © owen TR SRS 0T 7 =TT
B 5.1: Here on Business
&g Crosstabs
20: Age of respondent * 5.1: Here on Business Crosstabulation
R P S
(8 Chi-Square Tests No Yes | NoRepy  Total
~BlLog 20:Age of respondent  Under 18 1 0 0 1
o B csns 1524 R R B
Notes. 2534 37 1 1 39
L5 Case Processing | 3544 54 0 8 62
gglg;:':::: 4554 ) 1 1 a5
B S04 3 1 [N
&g Crosstabs 65+ o7 o 15 112
! x;; Prefer not o say 3 0 0 3
& o orocessing! NoReply s 0 . f
L0 20-Ageofrespond]]  _Tota E 3 2 s
+L§ Chi-Square Tests
Chi-Square Tests
Asymptotc
Signifcance
Value df (2-sided)
Pearson Chi-Square 18.280° 16 308
* Liceiinood Ratio 16786 1 )
LinearbyLinear 10120 1 oo
Association
N otvalid Gases 51 1257
a.17 calls (63.0%) have expected count less than 5. The Tbusscy
minimum expected countis .01 28/05/2020
— L3

IBM SPSS Statistics Processor is ready Unicode:ON




image3.png
T® *Output1 [Document1] - IBM SPSS Statistics Viewer
Ele Edt Vew Data Iansom Insent Fomat Analge Graphs Utiiies Exensions Window Help

SHOR B LS 2» He

(8 chi-squar
& 21 Gender* 1 Crosstab
Gme Count

- Crosstab
(8 Chi-Sauar 13: Spend on Entertainment

- 21 Genger* 1 NA- live
B Tite Under£100  Under25  £26€50  S51£100 £101-£200 201300 Overs500  neaby  NoReply  Total
L@ Crosstab 21:Gender _Male 10 99 15 1" 7 1 1 1 161

Y. it Female W e w n s W o
TR

Ee Joint 0 5 1 0 0
L Crosstab No Reply 1 10 2 0 0 9 27
I .?gﬁ."ﬁ“" Total ) 203 I 2 I8 R
ETie
L Crosstab
(i Chi-Squar
~BlLog Asymplotic
&8 Crosstabs Significance
SETHe Valus ar @sided)
g:‘:fﬁ Pearson Chi-Square. 46167° 24 004
; e Processi
0 2% Gender 1 Likelinood Ratio 37788 2 03
(@ Chi-Square Te: Linearby-Linear 7664 1 006
Loy Association
-8 crosstabs N ofvalid Cases 451
@it a.23 cells (63.9%) have expected count less than 5. The
| minimum expected countis .01

Chi-Square Tests

(3 Case Processi
& 21 Gender 1.
Ete . *12:

5 Crosstab 21: Gender * 12: Spend on Food
(8 Chi-Squar
& .2!@‘;;;':”" Crosstab
(P Crosstab Count
(8 Chi-Squar(~] 12: Spend on Food ]

[EIS— ID| K 3

T IBM SPSS Statistics Processoris ready | | |Unicode:ON





image4.png
T® *Output1 [Document1] - IBM SPSS Statistics Viewer
Ele Edt Vew Data Iansom Insent Fomat Analge Graphs Utiiies Exensions Window Help

= (@ & [0 FELF 25 H
SHER M v ~ T EEN 1D
(g Crosstab Cases
Ay i vaig wissing Toal
L Crosstab 21: Gender * 14: Spend 451 100.0% 0 0.0% 451 100.0%
(4 Chi-Squar on Shopping
{8 21: Gender* 1
Bite
h ga"“'ﬂ" 21: Gender * 14: Spend on Shopping Crosstabulation
i
{8 21: Gender* 1
B Tite 14:Spend on Shopping
[§ Crosstab NIA- live
(4 Chi-Squar Undsr£100  Under£25  £26850  £51-6100  £101-8200 £201-£300 £301-£400 £401-8500 Over2500  neay  NoReply  Total
& 21: Gender=1. 21:Gender _wale ) 7 7 T s 0 0 T 3 ) T

& e
(9 Crosstab Female 1 e “ S 5 R
0

C§ Chi-Sauar Joint 0 s 1 0 0
8 21: Gender* 1 No Reply 1 7 3 2 1 8
2 s

B Tite
[ crosstan Total 2 207 ) 3 2
(49 Chi-Squar
& 21 Gender* 1
& Tite Chi-Square Tests
L Crosstan Asymptotic
L Chi-Squary Significance
& 21 Gender* 1 Value a @ side)
B Title -
I8 Groestan Pearson Chi-Sauare 41,999 30 072
(8 Chisquar{ | _Likelinood Ratio 3724 B 27
~BlLog Linear-by-Linear 6611 1 010
& Crosstabs e
»ETite N of Valid Cases 451
Notes
- Lg Case Processi
(9 21: Gender 1.
(B hi-Sauare Ted~] o
I EN
T IBM SPSS Statistics Processoris ready | | |Unicode:ON

o

Count

o

o

o

o

o

a.29 calls (65.9%) have expected countless than 5. The
minimum expected countis .01





image5.png
T® *Output1 [Document1] - IBM SPSS Statistics Viewer
Ele Edt View Dala Iranstom [nsert Fommat Analze Graphs Utiities

8L

Exensions _ Window _Help

2 [» H[e

SEER & @M e ~

(4 chi-squar
&8 21 Gender* 1
ETite
- Crosstab
(9 chi-squar
&8 21 Gender* 1
ETite
- Crosstab
(i chi-squar
&8 21 Gender* 1
ETite
- Crosstab
(i chi-squar
&8 21: Gender * 1
ETite
- Crosstab
(9 chi-squar
~BlLog
&- & Crosstabs
SETite
Notes
- Case Processi
(8 21: Gender * 1.
Lf Chi-Square Te:
BLog
&-{& Crosstavs
SETite

(i Case Processi
& 21: Gender* 1
ETie
L Crosstab
L& Chi-Squar,
& 21: Gender* 1
ETie
L Crosstab
() Chi-Squari~]

a.23 calls (63.9%) have expected countless than 5. The

minimum expected countis .01

21: Gender * 1

Count

Under£100

Spend on Food

Under£25 22650

2514100

Crosstab

12: Spend on Food

£1014200  £201-£300  £301-£400

NiA- live

24014500 Over£s00 nearby

Mo Reply

21:Gender _Male 9
Female 1
Joint 0
Mo Reply 0
Total 2

5 2
8 2
2 2

3 3
144 5

2
a7
0
4
64

16 3 3
36 13 3
2 0 0
4 1 0
58 20 2

13
20
0
7
19

Chi-Square Tests

Value

Asymptotic
Significance
o (@-sided)

50.188°
44.448
4917

Pearson Chi-Square.
Likelihood Ratio

Linear-by-Linear
Association

N of Valid Cases 451

30 012
0 043
1 027

a.26 calls (59.1%) have expected countless than 5. The

minimum expected countis .05

[ER— 0]

IBM SPSS Statistics Processor is ready | |

[UnicodsON





