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[bookmark: _Toc172923713]Introduction 
The purpose of this report is to provide a data analysis on the daily coffee consumption of individuals using the data provided in the “student performance” Excel sheet (attached). Following a detailed analysis of the data provided in my capacity as the expert, the following sections outline the analysis outcomes based on Excel and SPSS analyses. Sections (a) and (b) below outline MS Excel and SPSS analyses while section (c) presents the SPSS analysis. In both cases, the analyses are evidenced by screenshots.
[bookmark: _Toc172923714]MS Excel and SPSS analyses
The mean value for Reading Score  
Mean Value for Reading Score = 69.169
Mean value is the average value of a continuous function over a specified range Merriam-Webste). Using MS Excel, the first step was to select a cell where the mean value would be recorded. This cell should be highlighted separated from the data cells to avoid confusion. This was followed by inserting the insert function (press SHIFT+f3) which opens a dialog box with several functions from which you choose the AVERAGE function. On pressing the function, a cell range prompt appears where the range is selected. In this case, the required range is for the reading score (G2:G1001). When you press OK, the mean value is generated and is posted in the selected cell. Alternatively, the process may begin by inserting the “=” sign into the chosen Cell and typing AVE after which the AVERAGE option will pop up after which it can be chosen and then the range is for the reading score (G2:G1001) inserted and press ENTER. The first procedure is shown in the screenshots below.
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Median Value for Reading Score
Median Value for the Reading Score = 70
The median is a statistical measure that identifies the middle value in an ordered list of numbers, either ascending or descending. It can offer a more accurate depiction of a data set compared to the average. The median is often compared with other descriptive statistics such as the mean (average), mode, and standard deviation (GANTI, 2024).Just like when calculating the mean value using MS Excel, the process of getting the median for the reading score beings with selecting a cell where the median value would be recorded. This is followed by inserting the insert function (press SHIFT+f3) which opens a dialog box with several functions from which the MEDIAN function is chosen. In case the MEDIAN does not automatically appear among the options provided, it can be typed in the search box where it will be visible. On pressing the function, a cell range prompt appears where the range is selected. In this case, the required range is for the reading score (G2:G1001). On pressing OK, the median is generated and is posted in the selected cell. The screenshots in the section below show these steps. 
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Mode of the Reading Score
Mode of the Reading Score = 72
The mode is the value that appears most frequently in a data set. A set of data may have one mode, more than one mode, or no mode at all (HAYES, 2024). Mode, just like the mean and median, is also derived using a similar process on MS Excel. The first step is selecting a cell where the mode would be recorded. This is followed by inserting the insert function (press SHIFT+f3) which opens a dialog box with several functions from which MODE is chosen. However, it may not always be the case that the MODE appears among the highlighted functions. In such a case, it would be imperative to type it in the search box and it will appear on the list where it is pressed, and a cell range prompt appears where the range is selected. In this case, the required range is for the reading score (G2:G1001). When you press OK, the mode is generated and is posted in the selected cell. This is shown in the screenshots below.
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Standard Deviation for Writing Score
Standard Deviation for Writing Score = 15.196
Using MS Excel, standard deviation for writing score can also be calculated using the steps outlined above. The first step is selecting a cell where the standard deviation would be recorded. This was followed by inserting the insert function (press SHIFT+f3) which opens a dialog box with several functions from which you choose the STDEV function. On pressing the function, a cell range prompt appears where the range is selected. In this case, the required range is for the writing score (H2:H1001). When you press OK, the standard deviation is generated and is posted in the selected cell. This is shown in the screenshots highlighted in the section below.
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Variable with a Larger Variance 
Variable with a larger variance = writing score with a variance of 230.908
Variance can be generated using SPSS. The first step is to download the IBM SPSS Statistics and access the IBM SPSS Statistics Data Editor. Since the SPSS was already installed in the PC, there was no need to download it. The first step in generating the variance was to access the task bar at the top and press on “Analyze” function and choose the “Descriptive Statistics” and then press the “Descriptives.” This prompts a dialog box showing the list of variables. Select three scores (math score, reading score, and writing score). On pressing OK, “Descriptives: Options” dialog box pops up. Select “Variance” by ticking the box as well as “Variable List” and then untick all other boxes. This is followed by pressing Continue and then OK after which an output chart with the variances is displayed. The process is evidenced in the screenshots below. 
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Variable with a Larger Standard Deviation
Variable with a larger standard deviation = writing score with a standard deviation of 15.196
The standard deviation can be generated using SPSS. The first step is to download the IBM SPSS Statistics and access the IBM SPSS Statistics Data Editor. Since the SPSS was already installed in the PC, there was no need to download it. The first step in generating the standard deviation is to access the task bar at the top and press on “Analyze” function and choose the “Descriptive Statistics” and then press the “Descriptives.” This prompts a dialog box showing the list of variables. Select three scores (math score, reading score, and writing score). On pressing OK, “Descriptives: Options” dialog box pops up. Select “Standard Deviation” by ticking the box as well as “Variable List” and then untick all other boxes. This is followed by pressing Continue and then OK after which an output chart with the standard deviation is displayed. The process is evidenced in the screenshots below.
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[bookmark: _Toc172923715]Interpretation of the last three outcomes (standard deviation for writing score, variable with larger variance, and variable with larger standard deviation).

The standard deviation for writing score is 15.196, which is the average range by which the individual writing scores deviate from the mean of the writing score (not calculated in this exercise). A large standard deviation indicates a large variation in the individual scores whereas a smaller standard deviation shows that the individual scores are relatively closer to each other. On the other hand, the variance (which is the square of the standard deviation) indicates how spread out the scores are from the mean. 
The writing score has a larger variance of 230.908calculated using SPSS. This indicates that the scores are more spread across the mean compared to the reading score (213.166) and the math score (229.919). Overall, the three scores have different levels of variability in their data. Similarly, the writing score had a larger standard deviation of 15.196 compared to the reading score (14.600) and math score (15.163). This shows that the average individual writing scores have a larger deviation from their mean compared to the reading or math scores. Like the variance, this shows a greater variability of the writing scores. It should also be noted that since the variance is the square of the standard deviation, variables with higher variance automatically have higher standard deviation and vice versa.
[bookmark: _Toc172923716]Visual Presentation of Data in MS Excel

The initial step in presenting data in a PIVOT table is to highlight the data you want to present as shown below. This is followed by pressing the “insert” option and then accessing the pivot table. A dialog box will pop up with the data ranges. A separate sheet (pivot table sheet) where the values to be added to the pivot table will be selected where gender will be chosen for the x value while the y value will have the individual scores highlighted. The next step is to select the pivot chart (clustered) is chosen to represent the data. The pivot chart developed is shown below.
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[bookmark: _Toc172923717]SPSS Correlation and Scatter Plot

Correlation between reading score and writing score.
The Pearson correlation coefficient between reading score and writing score is 0.955, which shows a strong (significant) positive relationship between the two variables at a significant level of 0.01 (2-tailed). The scores imply that the reading score increases with an increase in the writing score and vice versa. 
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[bookmark: _Toc172923718]Scatterplot for Reading Score (Y-axis) and Writing Score (X-axis)
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The scatterplot above shows the relationship between writing score and reading score. A look at the direction of the plots shows a linear proportionality between the two variables where the reading score at the lower level corresponds to the writing score at the lower levels. As such, an increase in the writing score (x-axis) correspondingly results in an increase in the reading score (y-axis) as shown by the scatter plots. SPSS helped to create the scatterplot, which serves as a visual representation of the relationship between the writing score and reading score, allowing the firm to quickly view the kind of relationship that exists between the data for individual participants. A scatterplot helps in showing the correlation between variables and allows for subsequent action for the firm. This case shows the advantages of using SPSS for large data sets, which could have taken much time to develop if MS Excel or other methods had been applied.
[bookmark: _Toc172923719]Advantages and Disadvantages of using SPSS

As realized in the practical exercise above, SPSS has its advantages and disadvantages over other methods such as MS Excel and Tableau that are utilized in data analysis. One of the major advantages of SPSS is its capacity to analyze huge data sets within a short time and use minimal effort compared to using Excel or Tableau (Rahman and Muktadir, 2021). In the data analysis conducted in section 1 above, the data set involved was for 1000 individuals. If a correlation of the variables (such as correlating reading and writing scores) were done in Excel, it would take more steps and more time in regression analysis and chi-tests. By contrast, SPSS only requires a data analyst to know the right function, in this case the bivariate correlation function, and choose the data range, then it automatically generates the output. In the exercise above, the process of calculating the standard deviation for the reading score in Excel took a considerable time and process. By contrast, SPSS managed to calculate and even compare the standard deviation for the three variables (reading score, writing score, and math score) with a few steps. 
The other advantage of SPSS is that it has numerous statistical methods that can be leveraged and can help in the analysis of huge data loads that would have otherwise been much work when done on Excel (William, 2024). SPSS has features that allow data analysis to extract information from different types of files that can be correspondingly statistically analyzed using a range of statistical methods (William, 2024). Users can open files in SPSS using a variety of formats such as tab-delimited, Stata, SAS, and Excel – among others. In the exercise in section 1, the “student performance” was in Excel format yet SPSS opened it retaining all the data without any distortions. Consequently, the standard deviation of the reading score calculated in Excel was similar to the one calculated in SPSS, evidence of data that was extracted without any distortion. SPSS has another advantage in that it has numerous statistical methods under the “analyze” function that data analysts can choose based on their preferences. In the case of section 1, descriptive statistics functions were used in calculating standard deviation and variances. The bivariate correlation function was used to calculate a correlation between reading scores and writing scores. 
SPSS has wide-ranging statistical analysis methods that can suit data analysts in line with their preferences (William, 2024). Even the most complex statistical tests are available in SPSS inbuilt. Another advantage of SPSS is that it has a Graphical User Interface (GUI) that is easy to learn and use, which enhances its usability even for users who are not trained data analysts (Rahman and Muktadir, 2021). The digital world has resulted in problems of compatibility with various software not able to be installed on some computers owing to incompatibility. SPSS has an advantage in this respect in that its package can run on different PC operating systems such as LINUX, macOS, and Windows. Consequently, users can install it on their respective computer systems and use it (Rahman and Muktadir, 2021). My PC runs on Windows x64 and was able to download the software, which was used in making the analysis in section 1. SPSS is also a good option for cluster analysis, especially when seeking to establish correlations between the variables (Rahmanand Muktadir, 2021). In Section 1, SPSS allowed for a scatterplot to be established in the relationship between reading score and writing score. SPSS has visualized outcomes that can represent data effectively. SPSS is a complete Quantitative Data Analysis package making it ideal for intensive quantitative analysis (William, 2024). 
SPSS has its limitations such as requiring payment of a commercial license to use it, making it difficult for students to use it (Kaurav et al., 2020). Although it provides discounts, it still involves costs, yet MS Excel comes as a free package. In my case, I installed a trial version. SPSS’s usability may feel awkward for regular users of MS Excel, which may require tutorials to effectively and quickly conduct the analysis, as I realized in section 1. 
[bookmark: _Toc172923720] Meaning and Importance of Data Mining Cycle

Data mining refers to the process of learning large data sets and extracting insights using various statistical methods to extract valuable information that can be subsequently applied in analysis (Drowatzky, Wiemer, and Ihlenfeldt, 2022). Various types of data mining cycles exist that include the Cross Industry Standard Process Model for Data Mining (CRISP-DM) and Sample-Explore-Modify-Model-Assess (SEMMA) (Drowatzky et al., 2022). The ideal data mining cycle has some key steps each having their importance in the process. Considering the CRISP-DM, the main phases of the cycle (in sequential order) are business understanding – data understanding – data preparation – data modelling – evaluation – deployment (Pedamkar, 2024). 
Business Understanding is the initial phase of data understanding where a data analyst seeks to understand business needs and objectives versus the resources available as well as assumptions and other significant factors (Pedamkar, 2024). For instance, a data analyst employed by a mobile network operator would first assess the goals of the firm and its resources. The second stage is data understanding where data is collected from available sources (Drowatzky et al., 2022). This stage is important as it helps to choose data that can be extracted to be useful information. For the mobile network operator above, this would involve extracting data from sources such as call records. Data preparation is the next step, and it is important, as it entails formatting the data extracted (Drowatzky et al., 2022). For instance, formatting the call records into segments such as duration spent on calls. 
The next phase is data modelling which involves remodeling the provided data to align with the requirements of the user where one or more models can be generated on a prepared data set (Pedamkar, 2024). The next stage is evaluation, which is necessary and involves a thorough analysis of data to assess faults. For instance, the mobile network operator above may benefit from evaluation which can show the problems with their services. The last stage is deployment where the outcomes are shared with stakeholders for use (Pedamkar, 2024). 
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StudentsPerformance ® [ ] )

Edit  §% Accessibility: Unavailable

H P Type here to search 1 ) EN





image2.png
StudentsPerformance

iyara Florian Santana (2113112)

ile  Home Insert  Pagelayout  Formulas  Data  Review View  Automate  Help  Acrobat © Comments | [ share ~
0 E’éi“‘ aptostarow |11 <|A A | = =[E] & BwepTet General 4| ER B2 [ Normal & =X = z‘::'““'“ oy /O E5 (N
aste o 7 Conditional Format as Insert Delete Format - Sort& Find& | Addins | Analyze | Create and Share
% Sromatpanmer | BT U [H- [ A~ Mageacenr - | B~ 9 3 | 8 | s Fe | (Good ST Qe i sde- Deta | AdobePOF
Clipboard 5 Font 5 Alignment 5 Number 5 Styes cells Editing Add-ins Adobe Acrobat ~
9 - E v
A ] c D E F G H K L M o P ﬁ
parental level of test preparation
gender race/ethnicity education lunch course mathscore readingscore  writing score Mean Value
female group B bachelor's degree  standard none 7 7 7 69.169.
female group C some college standard completed 69 % 88
female group B master's degree  standard none % 9% £
male group A associate’s degree _ free/reduced none a7 57 a“
male group C some college standard none 76 i 75
female group B associate’s degree _ standard none 7 83 .
female group B some college standard completed 88 9% 2
male group B some college free/reduced none 40 2 39
[ male group D high school freefreduced completed 64 64 67
female group B high school free/reduced none 38 60 50
| mate group C associate’s degree _ standard none 58 54 52
[ male group D associate’s degree _ standard none 40 52 2
|femate group B high school standard none 65 81 7
| male group A some college standard completed 78 72 )
[femate group A master's degree  standard none 50 53 58
|femate group C some highschool _ standard none 69 75 .
| mate group C high school standard none 88 89 8
 [femate group B some highschool _ free/reduced none 1 2 2
| male group C master's degree _free/reduced completed 46 2 4
female group C associate’s degree _ free/reduced none 54 58 61
| mate group D high school standard none 66 69 63
female group B some college free/reduced completed 65 75 )
|mate group D some college standard none “u 54 53
[femate group C some high school _ standard none 69 7 7
| mate group D bachelor's degree _free/reduced completed 7 7 80
| mate group A master's degree _free/reduced none 7 7 7
| mate group B some college standard none 69 54 55
 [femate group C bachelor's degree  standard none 67 69 75
| male group C high school standard none o o 65
female group D master's degree  standard none 62 o 75
|femate group D some college standard none 69 7 7
female group B some college standard none 63 65 61
|female group E master's degree _free/reduced none 56 7 65
| male group D some college standard none 40 2 38
| mate group E some college standard none 97 87 82
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