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[bookmark: _Toc171346332][bookmark: _Toc172982696]Introduction
This assignment has us look at the academic achievements of 1000 students in three different areas, writing, reading and mathematics. The data can be sorted by many different factors such as gender, race/ethnicity, parents’ level of education, lunch type whether discounted or normal (socioeconomic status) and test preparation. We will show different ways to analyse the data and show how we can draw conclusions from the different types of data related to the different factors associated with it. These results of the analysis can then be used to draw conclusions and insights for future planning.
We are going to use Excel and SPSS to analyse the data in different ways, we will find the mean median mode of one of the scores, the variances and standard deviations of all three scores and analyse them and compare them to each other. We will then use SPSS for further higher-level analysis by making a scatter graph, and we will end by comparing three famous software used for data analysis, these are Tableau, Excel and SPSS.

[bookmark: _Toc171346334][bookmark: _Toc172982697]Data explanation
We have a few different distinctive factors here,
· Gender: values can be divided by relating to a female or a male so we can analyse gender performance
· Race and ethnicity: values can be sorted by different racial groups which can give us good insight on minorities.
· Parental level of education: this can be used to analyse if having parents which attended higher education can influence current student performance.
· Lunch: number of students on standard lunch or on benefits of discounted lunch can tell us about their economic status and help us see if it affects academic performance.
· Test preparation course: this tells us if students who prepared for the test had a higher academic performance than the ones who did not.
· Scores: lastly is the actual data values for the scores of the three different tests.
Through the use of analysis via Excel and SPSS we can see the correlation of different factors and help us gain insight from the analysis.



[bookmark: _Toc172982698]The mean value for reading score
To calculate the mean value for reading score in Excel we first select a blank cell to output our data
[image: A screenshot of a computer

Description automatically generated]We then type our formula =AVERAGE(G2:G1001)
[image: A screenshot of a computer

Description automatically generated]
We then press enter to get our result
[image: A screenshot of a computer

Description automatically generated]The mean value for the reading score is 69.169
The data calculated right now gave us a calculation of all 1000 students for reading score, giving us a result of 69.169 which means that on average students have a good reading score since the average score is higher than a pass.
[bookmark: _Toc172982699]Median value for reading score
First we select a blank cell where our median value will go
[image: A screenshot of a computer

Description automatically generated]
Then we type in our formula =MEDIAN(G2:G1001)
[image: A screenshot of a computer

Description automatically generated]
Then we press enter for the result
[image: A screenshot of a computer

Description automatically generated]70 is the median reading score.
This means that out of 1000 students for the reading score, half was above and the other half was below, this value is also close to the mean value meaning there is likely a standard distribution around these values. The fact the median is close to the mean also means there should be little to no outliers.
[bookmark: _Toc172982700]Mode for reading score
First we select a blank cell for our data value of mode to be output to[image: A screenshot of a computer

Description automatically generated]
Then we write in our formula =MODE(G2:G1001)
[image: A screenshot of a computer

Description automatically generated]We then press enter to get our result[image: A screenshot of a computer

Description automatically generated]

The mode for the reading score is 72, meaning the most common score out of 1000 students was 72. This value is also above the mean and median meaning most students are performing slightly above the mean or average. 
The three values are very close to each other meaning data is probably normally distributed with a slight positive skew which means any outliers are few and falling on the higher end, scoring higher than average.
[bookmark: _Toc172982701]Standard deviation for writing score
First, we choose a cell where our values will go[image: A screenshot of a computer

Description automatically generated]
We then write our formula =STDEV.P(H2:H1001)
[image: A screenshot of a computer

Description automatically generated] We then press enter to get our value
[image: A screenshot of a computer

Description automatically generated]The standard deviation for the writing score is 15.18806
The standard deviation tells us how far scores for writing fall from the mean, this means that the values fall within 15.18806 points of the mean for writing score, this can be considered a high variance considering the max score is 100, 15 variance is 15% of the max score. This can be a completely different grade while two students can fall within the same standard deviation from the mean. This means there is quite a bit of difference between students as some are barely passing and some are reaching a high grade.



[bookmark: _Toc172982702]Which one of the variables has the highest variance?
To calculate the highest variance, we are going to calculate all three variances of the three scores. I will first have 3 cells chosen where to output my values.
[image: A screenshot of a computer

Description automatically generated]
I will then input my first formula for the variance of the reading score, =VAR.P(G2:G1001)
[image: A screenshot of a computer

Description automatically generated] 
I then press enter to get my value[image: A screenshot of a computer

Description automatically generated]
I repeat the same with the formula =VAR.P(F2:F1001) for the math score variance
[image: A screenshot of a computer

Description automatically generated]Then press enter to get my result
[image: A screenshot of a computer

Description automatically generated]
Repeat the same with the formula =VAR.P(H2:H1001) for the writing score variance[image: A screenshot of a computer

Description automatically generated]
Then press enter to receive my result [image: A screenshot of a computer

Description automatically generated]We can now see the reading score variance is 212.9524, the math score variance is 229.6891, and the writing score variance is 230.6771
The highest variance is the writing score one, and the lowest is the reading score which is quite lower than writing score. Math score is very similar to writing score. What this suggests is that reading scores are closer together than math and writing scores, which are spread apart more. This can help the teachers to understand where students need more help or where there is more outliers.

[bookmark: _Toc172982703]Which one of the variables has the highest standard deviation?
First, I will make two cells where to output my values, as we already have the standard deviation for writing which is 15.18806
[image: A screenshot of a computer

Description automatically generated] I will then use the formula for the standard deviation reading score, =STDEV.P(G2:G1001)
[image: A screenshot of a computer

Description automatically generated]
I then press enter to get my result
[image: A screenshot of a computer

Description automatically generated]
We repeat the same with the formula =STDEV.P(F2:F1001) for the standard deviation of math score
[image: A screenshot of a computer

Description automatically generated]
We press enter for our result
[image: A screenshot of a computer

Description automatically generated]
Now we have our three standard deviations, 15.18806 for writing score, 14.59289 for reading score, and for math score 15.1555 
The writing score has the highest standard deviation meaning it is the test which has the most dispersed scores around the mean, meaning there is more variability in student scores than for the other tests.
This can help teachers understand which scores are more consistent and help identify areas that need help as scores are more diverse and clearly some students are struggling more in those areas than in others.


[bookmark: _Toc172982704]Interpreting the outcomes

The higher variance in maths and writing compared to reading means that students are more consistent in the reading tests because maybe they have a better understanding of the topic or need more help in the other areas.
The variance is quite high nonetheless on all three scores which means all subjects need help to lead students to achieve more consistent grades. However it is not too bad as the standard deviation of all 3 scores and their mean still falls past a pass grade, however we should still aim for higher.
[bookmark: _Toc171346336]Standard deviation is similar to variance and we can see from the three results that the writing score deviation is the highest, followed very closely by maths meaning that these two areas have some students that perform really well and some that perform really bad. Intervention in this area to bring the lower end of the spectrum up closer to the mean might be required.
[bookmark: _Toc172982705]Excel functions: Pivot table
We will make a pivot table to better illustrate our data and help us draw conclusions by having a visual representation of different correlations.
To do this first we must select our whole table of data
[image: A screenshot of a computer

Description automatically generated]We then go to the Insert tab
[image: A screenshot of a computer

Description automatically generated]We then click pivot table [image: A screenshot of a computer

Description automatically generated]We press okay
[image: A screenshot of a computer

Description automatically generated]Once in this page we select on the right the values for correlations we wish to analyse, for example lunch whether discounted or standard and the three types of score
[image: A screenshot of a computer

Description automatically generated] We can draw further analysis by adding parental level of education to see how students whose parents maybe don’t have a high income, and are on lunch discount, are doing in their studies
[image: A screenshot of a computer

Description automatically generated]
Like this we can segment our data and focus on the different parts one by one until we draw appropriate conclusions.
[bookmark: _Toc172982706]SPSS
We will find out the correlation between writing score and reading score using SPSS bivariate function, to do this first we open the file on SPSS and we click on Analyze
[image: A screenshot of a computer

Description automatically generated]
Then we select Correlate and go into Bivariate
[image: A screenshot of a computer

Description automatically generated]
We select the reading score and the writing score and move them over with the arrow
[image: A screenshot of a computer

Description automatically generated] [image: A screenshot of a computer

Description automatically generated] [image: A screenshot of a computer

Description automatically generated]We then click okay at the bottom left [image: A screenshot of a computer

Description automatically generated]And we now have our Pearson correlation.
The strength of the correlation is high, reading score and writing scores are strongly related so it is likely that as a student has a higher writing score they will also have a higher reading score.
This makes sense as reading and writing skills are very similar and work together, understanding this can help teachers think about how they deliver their learning.
We will now produce a scatterplot of both variables to better show this relationship.
To do this first we have to go to the graphs section at the top [image: A screenshot of a computer

Description automatically generated]We then click on chart builder [image: A screenshot of a computer

Description automatically generated]We then choose the scatterplot from the list at the bottom left, and drag the first scatterplot to the square above.
[image: A screenshot of a computer

Description automatically generated]We then drag writing score variable on the horizontal axis [image: A screenshot of a computer

Description automatically generated]And reading score on the vertical axis [image: A screenshot of a computer

Description automatically generated]After we press OK at the bottom of the tab
[image: A screen shot of a computer

Description automatically generated]Now we have our scatterplot showing a very strong correlation visually between writing and reading score. The higher the writing score is the higher the reading score is likely to be, they have a direct positive correlation.
[bookmark: _Toc172982707]Advantages of using Excel, SPSS or Tableau
Business data is important and should be gathered to draw conclusions which can lead to the further success of the business, Niu et al. (2021) say ‘business intelligence helps gather essential information from a wide variety of unstructured data and convert them into actionable information’.
Excel’s advantages are many, the program is very easy to use and has become known for its ease of use and how user friendly it can be. It is mainly used for data management and analysis of data through the use of its many functions, for example it can be used to carry out numerical analysis, it can be used for budgeting, for payrolls, and it can also create some simple charts to better visualize data. Also as part of the Microsoft Suite Excel is very compatible with all other Microsoft office suite software, such as word. This makes it easy to import and export data to other software for example power point to carry out presentations with analysis of data from Excel.
SPSS is more advanced than Excel and can use way more complex and developed models and functions, it can be used better for forecasting and to analyse bigger datasets and it has more potential. Escobedo et al. (2016) state that ‘due to the complexity and the high volume of information to be processed, there appear to be some enabling technologies for future development and success’, SPSS would be one such technology because it allows advanced analysis.
It has most of the statistical tests that a business or researchers might want to carry out, making it perfect for these applications, and it also offers visualization tools though they are basic, to help see the conclusions in an easier way.
Tableau focuses more on visualization, its dashboard and reports are second to none and are very well presented in a simple and clear manner so that anyone can understand, this is very useful for presentations and when pitching a project to directors or managers. Since tableau is not very good for analysing data it has compatibility with most data files so that it can showcase them from other programs. On the other hand since it focuses more on user experience and visualization it is very intuitive to use leading to faster conclusion finding.
[bookmark: _Toc172982708]Disadvantages of using Excel, SPSS or Tableau
Excel can be limited in statistical analysis because it is not as advanced as specialized software such as SPSS. Due to this as well if there is a very large data set this can be slow and inaccurate, requiring a strong computer to open certain files or making it very slow and difficult, maybe even leading to some formulas not loading in properly causing the data to be wrong and misleading. Also despite being part of the Microsoft Office Suite, there is many versions of Excel and there can be problems between them, meaning some files could get corrupted and sensitive data be lost. Security is also a concern with Excel as sensitive data could be accessed by people who should not see it due to its sharing features that can lead it to fall in the wrong hands.
SPSS is very advanced but this also makes it very hard to get into, too many functions and a steep learning curve makes it almost a requirement to be proficient with technology and take a course on how to make the most out of SPSS. Due to these advanced functions SPSS is also expensive and is sold usually to medium sized or bigger companies who require these advanced analysis for their forecast and marketing strategies. SPSS is also good at large datasets but this also means it needs a strong computer to run everything smoothly and let the user analyse and carry out any functions they wish.
Tableau is the best at visualizing of the three but due to this it is also expensive much like SPSS, it also has a feature system where extra fees must be paid to unlock all the potential of the program.
Since the program focuses on visualization as well it means Tableau has few analytical functions and should not be used for this when better alternatives such as Excel and SPSS are available. And despite being just a visualization program, having full knowledge of Tableau and how to present data in the best way will require some time and experience, although not as much as SPSS.

[bookmark: _Toc172982709]Meaning and importance of the Data Mining Cycle
Yafooz et al. (2020) say ‘data contains valuable information that can help the organization to improve the business productivity, better decision-making, extract the insights, new products and services and understand the market conditions in various fields’.
That is why data mining exists, this is the process of finding out correlations and patterns from amounts of data, so we can understand how one factor can affect another and use it to predict behaviour and results.
The first stage of data mining is understanding what we want to investigate, for example a company could investigate its most popular product and why. 
After collecting the relevant data such as demographics buying the most popular product, gender, age or socioeconomic status among many, we prepare the data for analysis.
At the third stage the data can be modelled, this means statistical functions and algorithms are used to find correlations and a model that predicts future behaviour well.
After a few models have been tested we can apply them to reality to see if they match and work well or if further refinement is necessary, once a model is accurate enough we move onto the next step.
Step 5 is to deploy the chosen model and monitor how it is working and if it is effective in predicting behaviour. The monitoring is ongoing and if there is any need for adjustments these will be carried out refining the model more and more and leading to more business success.
This whole cycle is important because it lets businesses understand their customers, or researchers understand behaviour. This helps with decision making and with our understanding of things, as well as helps us predict the future outcomes to better prepare for them and reduce waste, over-spending and helping us put our efforts towards the right thing, making us more efficient and giving us an advantage over competitors if our model is better than theirs.


In essence the data mining cycle is a process from which data is thought about, gathered, and converted into a useful model so we can predict future data. In this way bettering the functioning of an organization either a business or research, helping us be more focused on the right things and meeting customer needs before they are obvious.
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