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[bookmark: _Toc1490495307]Introduction
In this assignment I have been told that I am working for a well-known research centre as a data analyst, where a research study entitled “student performance” collected a comprehensive dataset over a period of time that is believed to be considerable, making sure that the data that has been collect is as accurate as possible, detailed and without any flaws present. The data collected is based on information regarding daily coffee intake in cups, different for each individual that has participated in the collection of the data, along with the index of health and diagnostic results.
The research centre where I work has access to a licensed copy of Microsoft Excel, a software used to analyse basic data, however for this research, more detail will be necessary to make sure that the research is statistically significant, SPSS has been recently acquired. Both these software will be useful for my analysis of the research, having to follow different tasks that can be completed with the help of both Microsoft Excel and SPSS.

[bookmark: _Toc167138436]Section 1 - Tasks
To start off, the number of tasks that I have to complete for this research is seven, all of them ensuring that the research is as accurate and significant as possible to achieve what is wanted from the “student performance” dataset.

[bookmark: _Toc1353020333]What is the mean value for the reading score?
To work out the mean value for the data provided in the “student performance” dataset, I have used Microsoft Excel, as it is easier and quicker to work it out in this kind of software. I have taken screenshots of the work that I have done and I will explain each step.
Mean value can be also referred to as the average value of multiple numbers or values, calculated by adding up all the values and then divided by the number of the values used.



[image: ]
First, I have named a random cell, so that my working out is clear, then in the next cell I have used the equal sign to select a formula.
[image: ]
After that, I have selected the “AVERAGE” formula, which is used to work out the mean, there are multiple ways of doing it, however I have found it easier to simply select it from the right-hand side of Microsoft Excel.
[image: ]
In this screenshot, I have selected the first and last cells of the data that I had to calculate the mean for.
[image: ]
After that, all was left was for the software do the calculation and give me the final answer, this being 69.169.
[bookmark: _Toc1631633370]What is the median value for reading score?
Similarly to the previous task, I have used Microsoft Excel to work out the median value of the reading score in the dataset. I am going to explain below how I have done so, once again providing screenshots of my work.
The median value is a way of measuring the middle value of a dataset, when the values are arranged in either an ascending or descending order.
[image: ]
Just like for the first task, I have named a random cell so that it is easily visible what I am working out, in this case the median value for reading score.
[image: ]
After, I have used the equal sign, providing me with the formulae, select median in this case, as this what I am working out.
[image: ]
All that was left now was selecting the first and last cells of the reading score, which I have done just like in the previous task, letting Microsoft Excel do all the work for me and giving me the answer which will be presented in the next screenshot.
[image: ]
[bookmark: _Toc1428433106]What is the mode of the reading score?
Just like in the first two tasks, the same software was used and the steps that I have gone through to calculate the mode of the reading score are similar to when I had to calculate the mean and median.
The mode represents the value of a dataset that is the most occurring, highlighting the value that is present the most in the dataset.
[image: ]
Exactly the same as in the first two tasks, I have named the cell, which then after I have used the equal sign to get given the formulae to select from.

[image: ]
After selecting the “MODE” formula, as it can be seen, I have selected the cells for reading score, having the software work out the final answer for me, which will be present in the final screenshot for this task.
[image: ]
It can be seen that the final answer has been given to me, having the mode for reading score equal to 72.

[bookmark: _Toc1791080743]What is the standard deviation for writing score?
Now this task is slightly different, and yet still similar to the other three that I have just completed, as the work will have to be done on the writing score in the dataset, but the steps to do so are just the same as previously done, with the use of a different formula, which I am going to explain in the screenshots below.
Standard deviation is a way of measuring how much variation there is in a set of values from a dataset, showing how much the values are apart from the average, or as explained before, the mean.

[image: ]
Similarly, as previously stated, I have named a cell so that my working is clear, which then I have used the equal sign and selected from the formulae list the standard deviation formula, shortened to “STDEV”.
[image: ]
Select the cells and having Microsoft Excel do the work were the last steps that were necessary for my task to be completed, which in the following screenshot the result will be present.
[image: ]
[bookmark: _Toc1389132198]Which one of the variables has a large variance?
For this task, as a more accurate and detailed analysis is needed, I have decided to use the SPSS software provided to me by the research centre. By doing so, the work had become slightly more complicated, but it is necessary in order to provide a better answer to the question than if other software was used. In the screenshots below I am going to explain and show step by step how I have worked the answer to this question.

[image: ]
Firstly, I have opened the dataset provided to me in the SPSS Statistics software, then chose the “Analyze” which has given me a list of options where I can choose from, going for the “Descriptive Statistics” option, as it is needed to work out which of the variables in the dataset have a large variance.
[image: ]
After choosing the “Descriptives” option, a window has opened, and all I had to do was select the variables that I am going to use to work out with of them has a large variance, in my case all of them needed to be selected, as finding out if one, two or all of them have a large variance is needed to answer the question of the current task.
[image: ]
I have selected all the variables, as explained above, moving them in the “Variables” section.
[image: ]
Going in the “Options” section, I have encountered a multitude of options, provided to me to make different calculations, however not all of them were needed for this task.
[image: ]
So, I have only chosen the “Variance” option, as that is the only thing needed for this task, having the “Display Order” as a “Variable list”, as it was the default option.[image: ]
Lastly, the results that have been presented to me and that I am showing in this screenshot are the ones that have been calculated by the SPSS software, showing the variance of each of the variables in the dataset.
The answer to the question is that the “writing score” variable has the largest variance.

[bookmark: _Toc1220631489]Which one of the variables has a larger standard deviation?
Now, just like in the previous task, I will have to compare all variables to see which one has the largest value, however this time it will not be variance, but standard deviation.
[image: ]
The first step which I have done is exactly the same as in the previous task, where I have selected “Descriptive Statistics” option from the dropdown on the “Analyze” option from the top of the SPSS software.
[image: ]
Once again, after selecting the “Descriptives” option, I have to move all the variables from the dataset in the “Variables” section, which I have done so in the next screenshot.
[image: ]
As previously stated, I have moved all the variables in the required section so that when the calculations will be done, I will be able to compare the results to find the answer to the question for this task.

[image: ]
Here it can be seen how I have selected only the “Std. deviation" option, as the standard deviation is the only thing that needs to be worked out in this task.

[image: ]
Now, in this last screenshot, the results for standard deviation for each individual variable are provided, leaving us with answering the question.
The answer to the question for this task is that the largest standard deviation value is for the “writing score” variable.

[bookmark: _Toc1982647276]Can you interpret the last three outcomes?
The last three outcomes from the last three tasks that I have completed could have been interpreted, as it is visible from the dataset that the ‘writing score’ variable was the one with the highest variance, when compared to the other two variables, as well as it was visible that the other two variables had higher and more constant scores that the ‘writing score’ variable has.

[bookmark: _Toc727909724]Presenting data using Excel functions
For this ask, I have been asked to demonstrate how the data can be presented in Microsoft Excel by using any of the functions provided by the software. In my case I have used the “IF” function to present the data, which I am going to show in the below screenshots.
[image: ]
I have started by using the equal sign and the “IF” function, which provided me with more information about this certain function on the right-hand side of the screen.
[image: ]
After the first step, I have selected the sum of the variables divided by the number of the variables, as it can be seen in the screenshot in the “Logical_test” section, where if greater than or equal to a certain value it would give a “TRUE” or “FALSE” value, which will be clearly visible in the next two screenshots that I have taken to simply show the results.
[image: ]
[image: ]
[bookmark: _Toc1249301581]SPSS Tasks
The final two tasks that I have to complete will have to be done in the SPSS software only, as a more detailed and accurate answer is needed to give the answers for the tasks.

[bookmark: _Toc1449457022]Correlation between “writing score” and “reading score”
[bookmark: _Int_AjXPZAxk]For the first task I have to find the correlation between the two variables just mentioned. I will show how I have done so in the screenshots below.
[image: ]
First, I have used the “Correlate” option from the “Analyze” tab from the top of the screen, as I need to find the correlation between two variables.
[image: ]
Next, I have selected the “Bivariate Correlations” option and only the variables wanted, in this case the ones I have also mentioned before, the “writing score” and “reading score”.
[image: ]
After selecting the two variables, all was left to do was to let the software do its work and provide me with the results of the correlation between the ‘reading score’ and ‘writing score’ variables.
[bookmark: _Toc1595303747]Produce a scatterplot of the two variables
For the final task, I have to produce a scatterplot, where on the horizontal axis, the ‘writing score’ variable will need to be present and on the vertical axis, the ‘reading score’ variable will need to be placed.
I will firstly show how I have created the scatterplot, and at the end I will comment on it.
 [image: ]
I firstly selected the ‘Descriptives’ option from the ‘Analyze’, then ‘Descriptive Statistics’ options, which got me to the next step which I will show in the next screenshot.
[image: ]
After selecting the two variables like in the previous task, I was given these results of the ‘reading score’ and ‘writing score’.
[image: ]
Next, having the results, I used the ‘Graphs’ option, providing me with a ‘Scatter/Dot’ option which I had to use in order to create the scatterplot.
[image: ]
Selecting the ‘Scatter/Dot’ option opened this window with multiple options for me to choose from, and for this task I only needed a simple scatterplot to show the values of the two variables, so I chose the first option, the ‘Simple Scatter’.[image: ]
After selecting the ‘Simple Scatter’ option, I had to make sure that the axis and values were labelled as asked, so I put the ‘writing score’ variable on the X axis and the ‘reading score’ variable on the Y axis.
[image: ]
This is the result, the scatterplot that I have created and the final step of all the steps I have done to create it. 
Now to discuss on the graph, I must mention that most values are very close to each other, similar even, with a strong correlation as shown in the previous correlation task, where most of the results are over 40 for both variables.







[bookmark: _Toc1504662198]Section 2 
Now I have to discuss the advantages and disadvantages of the software used, SPSS or Excel, using relevant practical examples, which my previous work can help me with. After that, I will have to explain the meaning of Data Mining Cycle and why it is important with examples provided.
I have decided to talk about SPSS, even though it is new to me, as I have never worked with this kind of software before, I have found it very helpful and much better than Excel. I will first start with the advantages of using SPSS, then disadvantages, followed by a brief conclusion at the end.
[bookmark: _Toc1838891846]Advantages of using SPSS
The advantages of using the SPSS software have to be related to accuracy and efficiency, as using this kind of software for any kind of data, for both analysing and working out different things, just like I have done in the previous tasks, for example correlation and creating graphs, using SPSS would give better results.
Another aspect that must be mentioned regarding the SPSS software is the multiple options that are provided to you as a user, as you can easily manipulate data and be given a multitude of options where to choose from, giving a lot more opportunities than other programs used for datasets.
[bookmark: _Toc1953096874]Disadvantages of using SPSS
There is not much to add from my own experience to the disadvantages of this software, but one main disadvantage is that it is more difficult to use as a first-time user than other software programs, as it gives a very complex look, there being many options and settings where to choose from, and without training it can be quite hard, but this is not something crucial, as after experimenting with it and getting more familiar with SPSS, things become pretty straight forward.
However, outside my experience, one big disadvantage this software has is the cost, as the license needed to be able to utilise the program is rather expensive, making it hard for certain individuals to use the software.
[bookmark: _Toc492994223]Conclusion – SPSS
In my opinion, the SPSS software is an incredible way of visualising and working with data, where there are more advantages than disadvantages, as compared to other programs, the SPSS software provides a more accurate result and it might be harder to work with at the start, but it is worth paying that price until you get used to it, as it is a better software to work with.
[bookmark: _Toc1901254874]Data Mining Cycle
The meaning of Data Mining Cycle is the practice of a process where multiple steps are required in order to discover useful patterns and information from large datasets, having to work with raw data and transforming it into purposeful and useful information.
The Data Mining Cycle is important because of the way it extracts data from large datasets, this being very well structured and making sure that the data extracted is meaningful and valuable, therefore ensuring the quality of the data through multiple processes such as cleaning and integrating different data from the large datasets, making it very helpful as the cycle can be repeated as new data is discovered or studied and can be easily added to the already curated data. As Jackson (2002) would say about Data Mining, ” The approach is both practical and conceptually sound in order to be useful to both academics and practitioners.”
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IF(logical_test,value_if_true,value_if_false)

® Logical_test: is any value or expression that can
be evaluated as TRUE or FALSE.
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Retums the average (arithmetic mean) of its
‘arguments, which can be numbers or names, amays
or references that contain numbers.

= Numbert: number,number2,... are 1 to 255
numeric arguments for which you want the
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AVERAGE

Returns the median, or the number in the middie of
the set of given numbers.

MEDIAN(numbert,number2,..)
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Checks whether a condition has been met, and
returns one value if TRUE, and another value if
FALSE.

® Logical_test: is any value or expression that can
be evaluated as TRUE or FALSE.
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