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    Preface


    


    To illustrate the statistical functions and techniques within Excel we have used examples drawn for the world of research. We chose to do this because we believe this will clearly demonstrate some of the facilities within this spreadsheet. However, the statistical power of Excel will allow readers to use this software in a variety of ways, far beyond that of research.


    Statistics is a science in that it is a body of knowledge which is built on a series of well established rules of applied mathematics. Rigorous statistical analysis is required for quantitative research. There is no argument about how statistical calculations or techniques are to be performed and if the rules are not followed then incorrect answers will most probably be produced. However statistics is also an art that requires a considerable amount of judgement on the part of a practitioner. Judgements and decisions have to be made that relate to deciding how a research question should be designed and the role of data and statistics in answering it. There are issues relating to which statistical technique to use, what level of significance to work at, and how the results can be interpreted.


    


    What is also problematic in statistics, which is why it should be regarded as an art, is that there may be disagreements among practitioners about the meaning on these judgements and what answers could be given. It is indeed common to find different researchers taking quite different positions concerning which statistical technique is best to use. Not to mention the fact that the same statistical results can be understood differently.


    Excel, with its built in statistical functions is a good tool to use to become familiar with statistics. There are many statistical functions in Excel but this book only addresses the functions required to perform the tasks most often required by researchers. Advanced functions are not used. It is also important to say that Excel has limitations as a statistical package and experienced researchers may well need to use a dedicated statistics package as well as Excel.


    


    This book is not intended to cover all the possible statistical procedures or techniques that can be performed within Excel. The intention is that it will be an introduction to statistics which will facilitate readers to acquire the knowledge to understand the basics and to progress further if he or she so wishes. Furthermore for those who wish to use Excel in more advanced ways there is a list of add-in products in the Appendix.
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    How to use this book


    


    This book starts with the assumption that little is known about statistics; however it does assume that the reader has some knowledge of Excel.


    


    This book has been written as a tutorial and as such the techniques of statistics are illustrated through many examples. The mathematical equations required for statistical concepts such as the mean and the standard deviation have not been provided as these are easily performed with functions in Excel.


    


    It is hoped that readers will follow the examples by using the techniques and for this reason the data referred to in the book is available to the reader by downloading files from the web.


    


    For beginners to statistics it is preferable to start reading at the beginning i.e. Part 1 and proceed slowly through the book. For those who have a knowledge of statistics the book may be started at Part 2 or at Part 3.


    


    A glossary has been provided at the start of each Part which covers the statistical terms used in that section of the book.


    


    Self tests, assignments and exercises are provided and worked solutions to these are available on request.


    


    Three types of files are available for use with this book. These are obtainable at the following website http://www.academic-publishing.org/intro_excel.htm. The first set of files contains data for the worked examples in the book. The second sets of files are Excel files which can be used as templates. The third set of files contains data which is used in the exercises at the end of each part.
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    Part 1


    


    Descriptive Statistics, Processing a Short Questionnaire and Understanding the Data




    


  




  Working with Numbers


  


  Working with numbers need not be difficult or daunting. If this subject is approached correctly an understanding of numbers comes naturally to many people and even those who have had bad experiences with mathematics or arithmetic at school sometimes surprise themselves with what they can achieve.


  


  The exercises presented in this Part of the book focuses on a small set of numbers which is the data received from completed questionnaires and these numbers are used to help understand the attitudes of the people who answered the questionnaires.


  


  Several concepts will be used in this Part including the idea of the average responses which shows what a typical person thinks; the spread of responses which shows how much diversity there is in the group who answered the questions and then the shape of the distribution of the data received.


  


  Use of graphs to present data is demonstrated, as is the idea of combining data into numerical summaries so as to obtain a better understanding of what is being suggested by the numbers.


  


  This book is for the novice in statistics. Some knowledge of Excel will be required. If you don't understand basic Excel you will need some help with this. One of the challenges for beginners to statistics is to learn the language of the subject. There will be new words to be learnt. For this reason a glossary of terms has been provided and users of this book should consult this whenever they encounter a new word which is not familiar to them.


  


  Statistics is one of those subjects where it is necessary to practise the techniques in order to fully understand them. Some people have said that they have had to use a technique or a function a number of times before the “penny dropped”. Therefore do not panic if it takes a while to become really comfortable with the contents of this book.


  


  This book uses data for the exercises which could be entered into the computer by the reader. Alternatively we have placed some of the more important data files on the Web which may be downloaded. These files are at URL http://www.academic-publishing.org/intro_excel.htm


  These data files are clearly named and may be down loaded when needed.


  


  Glossary of terms





  





  

    

      	Central tendency



      	The “mid” point of a data set. It is a measure of location. There are three measures of central tendency which are the mean, the median and the mode.

    




    

      	Correlation



      	The correlation indicates the strength and direction of a linear relationship between two variables.

    




    

      	Cumulative relative frequency



      	A cumulative relative frequency is a tabular summary of a set of data showing the relative frequency of data points less than or equal to the upper class limit of each class.

    




    

      	Data



      	Observed value of one or more characteristics of the phenomenon under study. Any outcome which can be recorded which has stimulated any aspect of human senses which the researcher believes may be useful in answering the research question.

    




    

      	Descriptive statistics



      	Statistical summaries are used to describe and understand a situation through the use of data. In numeric terms these are means, medians, modes and other numbers to help in summarising the characteristics of a population.

    




    

      	Dispersion



      	The spread of data within a data set. It is a measure of how the data is scattered. There are two principal measures of spread and they are the range and the standard deviation.

    




    

      	Exploratory data analysis



      	The use of relatively simple techniques to facilitate the understanding of the data.

    




    

      	Heuristic



      	This is a rule of thumb or an experience based technique.

    




    

      	Histograms



      	A histogram is a graph type which uses a series of bars where the height of the bar is proportional to the number of observations (frequency) that fall in the interval represented by the bar.

    




    

      	Independent variable



      	A variable whose values are independent of changes in the values of other variables.

    




    

      	Interval data



      	Data where the interval between numbers has meaningful interpretation but where the division of these numbers is not meaningful.

    




    

      	Inter item correlation



      	The term inter item correlation is used to describe the process of examining constructs to ensure there is an appropriate degree of correlation between the elements within the construct.

    




    

      	Matrix



      	Data supplied in the form of rows and column are said to be in a matrix.

    




    

      	Nominal data



      	Data that refers to descriptions rather than numbers. In a questionnaire the indication that the respondent was English speaking, for example, would be an element of nominal data.

    




    

      	Non-response rate



      	The number of unreturned questionnaires divided by the total number of questionnaires distributed expressed as a percentage.

    




    

      	Ordinal data



      	Data which is presented in an ordered fashion usually indicating preference or importance. The numbers assigned to the outcomes indicate the order of importance.

    




    

      	Population



      	The total set of all possible elements from which a sample is drawn.

    




    

      	Questionnaire



      	In social science research a questionnaire is a list of questions which, when answered may deliver the data required to answer the research question - sometimes referred to as a measuring instrument.

    




    

      	Ratio data



      	Data that indicates both magnitude and degree of magnitude so that the differences between them and their ratios are apparent. An example would be the size of different cities. City A has 2 million people, City B 4 million people and City C has 8 million people. Thus city C is twice the size of city B and four times the size of city A.

    




    

      	Relative frequency



      	The relative frequency is the fraction or proportion of the number of occurrences observed for a specific category of a variable to the total number of items observed over all categories of the variable i.e. sample size.

    




    

      	Response rate



      	The number of completed questionnaires returned by the informants divided by the total number of questionnaires distributed.

    




    

      	Sample



      	A part of something larger such as a subset of a population. This sample is usually drawn from a sampling frame.

    




    

      	Sample frame



      	The group of data from which the actual sample is selected. It is a list or working subset of the population.

    




    

      	Statistic



      	A number which has relevance to a question being asked or a matter under consideration.

    




    

      	Statistics



      	Either a collection of numbers which have relevance or a method for handling and understanding a group of data usually in the form of numbers. Statistics is also a body of theoretical and practical knowledge which studies variation and uncertainty as expressed in numbers.

    




    

      	Usable returned questionnaire



      	A questionnaire which has been completed to an adequate level to be used as data to assist in answering the research question.

    


  




  





  




  




  Descriptive statistical analysis using a spreadsheet




  


  1.1 Introduction


  


  This book continues worked example which illustrates the presentation and analysis of data. The example is based on data obtained from survey research that used a questionnaire. No details of the sampling frame are required or provided for this exercise. In order to increase the authenticity of this worked example, readers are shown how the data from the questionnaires needs to be carefully reviewed before the process of analysis begins. Thereafter a number of different Excel functions and commands are used to provide a basis for the interpretation of the data. Additionally this worked example introduces some of the vocabulary of questionnaire processing and descriptive statistics analysis.


  
 1.2 From the research question to the questionnaire


  


  Figure 1.1 shows the questionnaire used. The objective of the survey is to obtain an assessment of the views or opinions of students studying in the Faculty of Business and Accounting Studies at a university. These views or opinions will be used to answer the research question, How are the services delivered by the Faculty perceived by the students and what differences are there between the two Schools in the Faculty? To answer this question a number of variables are used. The variables used are a result of the researcher's practical and theoretical understanding of the issues involved in influencing the opinions of students with regards to the services delivered by the Faculty.


  


  The questionnaire is in three parts.


  


  Part A is a set of 12 Likert[1] type questions using a 9 point scale where respondents are asked to express the extent to which they agree or disagree with propositions about various aspects of the educational institution's services. All 12 aspects of the educational institution's services are considered to be variables and data will be captured and processed for each of these. A Likert scale is a widely used scale in opinion survey research. When responding to a Likert type question respondents specify their level of agreement to a statement. In the following questionnaire 1 denotes strongly disagree and 9 denotes strongly agree. Each variable will be analysed separately as well as together. Although the data obtained here is ordinal it is common practice to treat it as though it was interval and in the analysis described here this will be done.


  


  Part B of the questionnaire asks respondents to indicate whether they are from the School of Business or the School of Accounting. Note the result of this question will provide nominal data which may be used to establish differences in views between the two groups under consideration.


  


  In Part C of the questionnaire a final Likert type question is posed, asking respondents' overall opinions of the service delivery of the School/Institution. Note that the data collected in Part A and Part C is ordinal data and the data collected in Part B is Nominal.


  





  





  

    

      

        	

          Questionnaire


          


          The Faculty of Business and Accounting Studies wishes to obtain an assessment of the views of the students as to the quality of the services delivered. All students are asked to complete the following questionnaire and return it to the Faculty Office.


          


          This questionnaire should be completed anonymously and so please do not include your name, student number or any other indicator as to who you are. Your assistance is much appreciated.


          


          Part A


          


          Question 1


          The quality of the lectures is excellent


          Strongly Disagree     Strongly Agree


          1
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          Question 2


          The quality of the handouts is excellent


          Strongly Disagree        Strongly Agree


          1
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          Question 3


          The quality of the class rooms is excellent


          Strongly Disagree        Strongly Agree


          1
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          Question 4


          The quality of the lecturers is excellent


          Strongly Disagree        Strongly Agree


          1
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          Question 5


          The quality of the library is excellent


          Strongly Disagree        Strongly Agree


          1
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          Question 6


          The quality of the canteen is excellent


          Strongly Disagree        Strongly Agree


          1
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          Question 7


          The quality of the projection facilities is excellent


          Strongly Disagree        Strongly Agree


          1
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          Question 8


          The quality of the residence is excellent


          Strongly Disagree        Strongly Agree


          1
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          Question 9


          Examinations are professionally conducted


          Strongly Disagree        Strongly Agree


          1



          [image: ]
2



          [image: ]
3



          [image: ]
4



          [image: ]
5



          [image: ]
6



          [image: ]
7



          [image: ]
8



          [image: ]
9



          [image: ]




          


          Question 10


          The quality of the feedback is excellent


          Strongly Disagree&   nbsp;    Strongly Agree


          1
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          Question 11


          The quality of the ICT is excellent


          Strongly Disagree        Strongly Agree


          1
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          Question 12


          The quality of the recreational facilities is excellent


          Strongly Disagree        Strongly Agree


          1
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          Part B


          


          Of which School are you a member?


          School of Business    
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          School of Accounting
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          Part C


          


          Overall I regard the service delivery to be excellent


          Strongly Disagree        Strongly Agree


          1
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          Thank you for completing this questionnaire.


          


          Signed


          Researcher


          e-mail address


        

      


    


  




  





  Figure 1.1: The questionnaire - A 9 point Likert Item type question set


  


  1.3 The Sample


  It is important to note that when using a questionnaire like this one it is highly unlikely that every appropriate student will respond. The questionnaires are distributed to a sample of students and the number of questionnaires received back is referred to as the response rate from that sample[2]. In order to be useful it is necessary to have a reasonably sized sample. The question of sample size will be addressed later in this book.


  


  Furthermore the sample needs to be representative of the population[3].


  


  1.4 Data capture


  The first step is to transfer the respondents' scores into the spreadsheet. This requires some planning of the spreadsheet to decide how the data will best be positioned for the analysis to be performed. Often, as in this example, rows are allocated to each respondent and if this is the case then columns are used to record the results of each question.


  


  In this example there were 30 completed questionnaires. Figure 1.2 shows the original data, which is referred to as the ‘raw data’. Notice that the responses to Part B, which asked for the School in which the respondent was studying, need to be coded, i.e. the ticks for the School of Business are entered as a 1 and the ticks for the School of Accounting are entered as a 2.
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    Figure 1.2: The raw data entered in a spreadsheet


    


    On examination of this data it can be seen that some of the responses are invalid. For example Respondent 7's response to question 8 has been entered as 99, whereas the valid range for that question is 1 to 9.


    


    Therefore the researcher needs to ‘clean’ the data. This is of critical importance because if errors made at the time of data entry are not corrected then the system will exhibit the phenomenon referred to as garbage-in-garbage-out (GIGO).


    


    The first step is to go back to the questionnaires[4] to see if the error was made during the transcription of the data to the spreadsheet. If this is the case a correction can be made. If there is a missing data point, where the respondent has failed to answer the question, a different approach is required. Although sometimes questionnaire results are processed in such a way as to ignore missing data points, sometimes it is thought to be better practice[5] to estimate a value. One way to achieve this is to use the average or mean of the scores the respondent gave to all other questions. This approach will be taken in this exercise.


    


    The raw data can be downloaded from http://www.academic-publishing.org/intro_excel.htm. These data will be maintained on this website while the book is in print.


    


    If Excel is loaded on the computer in use the file will be transferred and displayed in an Excel worksheet format as described in Figure 1.2.


    


    Looking at Figure 1.2 it can be seen that the first missing data point is in cell E7. The formula to calculate the mean score for the questions of respondent 4 is as follows[6]:


    




    =round(average(B7:D7,F7:M7),0)




    


    Note that two separate cell ranges are required in the =average function. If the current cell (E7) were included in the range this would produce a circular reference and thus produce an incorrect result. As the informants were asked to express their views as whole numbers the =round() function has been used to round the result to the nearest whole number. After performing this calculation the formula should be replaced with the resulting value as the formula itself is no longer required. This is achieved by selecting Edit Copy and then without moving the cursor, select Edit Paste Special and tick the Values box.


    


    Figure 1.3 is the data after the ‘cleaning up’ exercise has been completed.
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    Figure 1.3: The ‘cleaned’ data


    


    Having made a suitable number of adjustments to the raw data it will be useful to move onto the next phase of the book and thus the cleaned data may now be downloaded from


    http://www.academic-publishing.org/intro_excel.htm


    


    1.5 Descriptive Statistics


    Descriptive statistics, as the name suggests, are ways of describing what attributes a set of data is exhibiting. There are a number of different descriptive statistics functions in Excel.


    


    Some exploratory data analysis is performed in order to help understand what the data suggests, or in other words what the sample of students who have completed the questionnaire are communicating as individuals as well as collectively to the researcher.


    


    The first piece of analysis considers whether respondents' overall rating shown in column O is greater or less than the average of the individual ratings for each of the issues were given. This involves two steps. In the first place each respondent's overall average score is calculated, that is the average of the data in columns B through M, and then the result of this is subtracted from the overall rating in column O.


    


    Figure 1.4 shows the results in columns Q and R. Where the overall rating exceeds the average rating this is recorded as a “*” in column S.
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