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[bookmark: _Toc131370129]Introduction
The field of data analysis has been expanding rapidly in recent years, and businesses across all industries have been utilising various tools and techniques to extract insights from their data. Two of the most commonly used tools in data analysis are Microsoft Excel and SPSS. Excel is a widely used spreadsheet program, while SPSS is a specialised software package for statistical analysis. Part 1 of this report will cover pre-processing, analysing, and visualising data in Excel. Part 2 will focus on specific data analysis tasks using the 'Student_Score.csv' dataset, including identifying the number of male and female students, the number of students qualifying for reduced/free lunch, the mean and median differences of pre-test and post-test scores, and a specific example of clustering using XLSTAT. Additionally, this report will discuss five of the most common data mining and text mining methods for contemporary businesses, including clustering analysis, regression analysis, sentiment analysis, topic modelling, and information extraction. Finally, the advantages and disadvantages of using SPSS and Excel will be compared, with practical examples in a table.
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[bookmark: _Toc131370131]Pre-processing the Data in Excel
Pre-processing data in Excel is an essential step in preparing the dataset for analysis, ensuring that it is accurate, complete, and well-organised. This process involves importing the dataset into Excel, cleaning the data by removing duplicates and handling missing values, and utilising Excel functions such as IF, LOOKUP, VLOOKUP, and XLOOKUP to clean and format the data (Rosenzweig, 2013).
To import a dataset into Excel, first, open a new Excel workbook. Then, click the 'Data' tab and select 'Get External Data'. From there, choose the appropriate file format (e.g., CSV, TXT, XML), locate the dataset file, and import it. Excel will guide you through the Text Import Wizard, which allows the customisation of delimiter settings and column data types (Microsoft, 2021).
Once the dataset is imported, the cleaning process begins. Removing duplicates is a crucial step in maintaining data integrity. Select the range of cells containing the data and click the 'Data' tab. Choose 'Remove Duplicates' and select the columns to check for duplicates. Excel will eliminate duplicated rows and display a message indicating the number of duplicates removed (Chandoo, 2018).
Handling missing data is another critical aspect of data cleaning. One approach is to use the 'Filter' feature to identify rows with missing data and decide whether to delete, ignore, or fill in the missing values. Alternatively, the 'Go To Special' function can be used to select all cells with missing data and replace them with a specific value or formula (Kosara, 2013).
Excel functions, such as IF, LOOKUP, VLOOKUP, and XLOOKUP, can further enhance the data cleaning and formatting process. The IF function enables users to apply conditional logic to the data, while LOOKUP, VLOOKUP, and XLOOKUP help search for specific values or retrieve data from related tables (Exceljet, 2021). These functions are particularly useful for validating, correcting, or augmenting the dataset by cross-referencing with other sources.
Pre-processing data in Excel is a critical process that involves importing the dataset, cleaning the data, and using Excel functions to ensure its accuracy and organisation. Proper data pre-processing ensures that the dataset is ready for further analysis and interpretation, ultimately leading to more accurate and reliable results (Rosenzweig, 2013).
[bookmark: _Toc131370132]Analysing the Data in Excel
Analysing data in Excel is a vital process that enables users to derive insights from the dataset, identify trends, and make informed decisions. In this context, we will discuss calculating the average room reservation price, aggregating data by year to identify trends, and using Pivot Tables to summarise and analyse the data (Rosenzweig, 2013).
To calculate the average room reservation price in Excel, first, identify the column containing the room prices. Assuming the data is in column B, use the 'AVERAGE' function to find the mean value. Click on an empty cell and type the formula "=AVERAGE(B2:Bx)", where 'B2' is the first cell with data and 'Bx' is the last cell in the column. Press 'Enter', and Excel will display the average room reservation price (Microsoft, 2021).
Aggregating data by year is an essential step to identify trends and gain insights into the dataset. To achieve this, first, ensure that the dataset has a column containing the date information. If the date is in a different format, use the 'YEAR' function to extract the year. For instance, if the date is in column A, create a new column and enter the formula "=YEAR(A2)" in the first cell. Copy this formula down the column to extract the year for each row (Exceljet, 2021).
Next, use the 'SUMIFS' function to aggregate data by year. In an empty cell, enter the formula "=SUMIFS(B2:Bx, C2:Cx,yyyy)", where 'B2:Bx' represents the range of room prices, 'C2:Cx' refers to the range of years, and 'yyyy' is the specific year being aggregated. Adjust the formula for each year of interest and calculate the corresponding aggregated values (Chandoo, 2018).
Pivot Tables are a powerful Excel feature that enables users to summarise, analyse, and organise large datasets efficiently. To create a Pivot Table, first, select the range of cells containing the data. Click on the 'Insert' tab and choose 'PivotTable'. Excel will display the 'Create PivotTable' dialogue box, where you can customise the table's settings and location (Microsoft, 2021).
Once the Pivot Table is created, use the 'PivotTable Fields' pane to drag and drop fields into the 'Rows', 'Columns', 'Values', and 'Filters' areas. For instance, to analyse room reservation prices by year, drag the 'Year' field to the 'Rows' area and the 'Room Price' field to the 'Values' area. By default, Excel will display the sum of room prices; to show the average, click on the 'Sum of Room Price' drop-down and select 'Value Field Settings'. Choose 'Average' and click 'OK' (Exceljet, 2021).
[bookmark: _Toc131370133]Visualising the Data in Excel 
Data visualisation plays a crucial role in data analysis, as it enables users to represent complex information in a clear, concise, and visually appealing manner. Effective visualisations help communicate the findings, identify patterns, and make data-driven decisions more accessible (Cairo, 2013). In this context, we will discuss how to create appropriate and meaningful charts, graphs, and diagrams in Excel, covering different types of visualisations such as line charts, bar charts, and pivot charts.
Creating meaningful charts and graphs is essential for effectively communicating the insights derived from data analysis. It is crucial to select the right type of visualisation based on the data and the intended message (Few, 2012). For example, line charts are ideal for showing trends over time, while bar charts are suitable for comparing categories or displaying data breakdowns.
Excel offers a variety of tools to create different types of charts and graphs. To create a line chart, first, select the data range, including both the categories (e.g., years) and the corresponding values. Click on the 'Insert' tab and choose the 'Line' icon. Select the desired line chart type from the available options, and Excel will insert the chart into the worksheet (Microsoft, 2021).
Similarly, to create a bar chart, select the appropriate data range and click on the 'Insert' tab. Choose the 'Column or Bar' icon and select the preferred bar chart type. Excel will generate the chart, which can be customised by adjusting the axes, labels, and formatting (Microsoft, 2021).
Pivot charts are a powerful visualisation tool that builds upon Pivot Tables, allowing users to create interactive and dynamic charts. First, create a Pivot Table by following the steps mentioned in the previous response. Once the Pivot Table is set up, click on any cell within the table, navigate to the 'PivotTable Analyze' tab, and select 'PivotChart'. Excel will display a dialogue box with various chart types to choose from. Select the appropriate chart type and click 'OK' (Microsoft, 2021). The pivot chart will reflect the data summarised in the Pivot Table and can be manipulated using slicers or filters for further analysis (Exceljet, 2021).
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A bar chart can be used to present the number of male and female students in the dataset.
	Gender
	Number

	Male
	1077

	Female
	1056



To find this number simply put some formula in the excel file and the result will appear. The formula we use here is, =COUNTIF(H2:H2134,"Male") and =COUNTIF(H2:H2134,"Female") (Williams, 2020). 
[bookmark: _Toc131370136]How many students qualifies and does not qualify for reduced/free lunch?
To determine the number of students who qualify and do not qualify for reduced/free lunch, the countif formula was used in Microsoft Excel. This formula allows users to count the number of cells that meet a specified condition. In this case, the formula "=COUNTIF(I2:I2134, "Qualifies for reduced/free lunch")" was used to count the number of cells in column I that contained the word "Qualifies for reduced/free lunch". Similarly, the formula "=COUNTIF(I2:I2134, " Does not qualify")" was used to count the number of cells in column I that contained the phrase "Does not qualify" (Williams, 2020).
The results showed that 918 students qualified for reduced/free lunch, while 1215 did not. These numbers provide a basic understanding of the demographic makeup of the student population. They can be used to analyse further the data, such as calculating the mean and median scores for both groups. Overall, the countif formula is a valuable tool for data analysis in Excel, enabling users to quickly and efficiently count cells that meet specific criteria.

[bookmark: _Toc131370137]What are the mean and median differences of student’s pre-test and post-test scores?
The mean and median differences of students' pre-test and post-test scores were 12.14627286 and 12.0, respectively (Student_Score.csv). These results indicate that, on average, the students' post-test scores were approximately 12 points higher than their pre-test scores. It should be noted, however, that these measures of central tendency do not provide information on the distribution or variability of the data. Additional analysis, such as calculating the standard deviation or creating a histogram, would be needed to gain a complete understanding of the scores (Williams, 2020). Nevertheless, the results suggest improved students’ scores between the pre-test and post-test. This information can be valuable for the school to evaluate the effectiveness of their teaching methods and make any necessary adjustments to improve student performance.
	t-Test: Paired Two Sample for Means

	
	
	

	 
	pre-test
	post-test

	Mean
	54.95593
	67.1022

	Variance
	183.9577
	195.6303

	Observations
	2133
	2133

	Pearson Correlation
	0.950884
	

	Hypothesized Mean Difference
	0
	

	df
	2132
	

	t Stat
	-129.328
	

	P(T<=t) one-tail
	0
	

	t Critical one-tail
	1.645569
	

	P(T<=t) two-tail
	0
	

	t Critical two-tail
	1.961077
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To perform K-means clustering using the 'Student_Score.csv' dataset in Excel with XLSTAT, follow these steps (Wu, 2019):
· Open the 'Student_Score.csv' file in Excel and ensure the XLSTAT add-in is installed and enabled.
· Select the columns for the clustering analysis (e.g., pre-test score and post-test score).
· Click on the 'XLSTAT' tab in the ribbon menu and select 'Describing data' -> 'Cluster analysis' -> 'K-means clustering'.
· In the 'K-means clustering' dialogue box, select the range of cells containing the data to be analyzed and choose the number of clusters to create.
· Specify the output range for the results and click on 'OK'.
After running the analysis, XLSTAT will display the results in a new sheet. The results will include the cluster centres, cluster sizes, and the cluster assignments for each observation.

Here's a screenshot of the results in XLSTAT:
[image: ][image: ]
The results show the mean values for each variable in each cluster, as well as the number of observations in each cluster. We can also see which cluster each observation belongs to based on its proximity to the cluster center.
K-means clustering is a useful tool for identifying clusters or groups within a dataset based on their similarity or distance from each other. The number of clusters and variables used in the analysis can be adjusted to obtain different insights or perspectives on the data (Aggarwal and Aggarwal, 2017). However, it is important to note that the interpretation of the results depends on the context and the specific variables used in the analysis. In this case, we can use the results to identify any patterns or groupings in the students' pre-test and post-test scores, and to explore the relationship between these scores and other variables in the dataset.
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Data and text mining are valuable techniques contemporary businesses use to extract insights and gain a competitive advantage. Here are five standard methods for each technique:
Data Mining:
Clustering Analysis: This method groups similar items or observations into clusters, which can be used for segmentation, classification, and recommendation. For example, retailers can use clustering analysis to group customers based on their purchasing habits and target them with personalized marketing campaigns (Alzahrani & Qamber, 2021).
Regression Analysis: This method examines the relationship between variables and can be used for prediction and forecasting. For instance, financial institutions can use regression analysis to predict credit risk based on various factors such as income, credit history, and employment status (Coussement & Van den Poel, 2008).
Association Rule Mining: This method discovers patterns or relationships between items in a dataset and can be used for cross-selling, recommendation, and market basket analysis. For example, online retailers can use association rule mining to suggest products based on customers' previous purchases (Srivastava, 2014).
Decision Trees: This method creates a tree-like model that predicts outcomes based on decision rules and can be used for classification and prediction. For instance, healthcare providers can use decision trees to predict the likelihood of disease based on symptoms and patient characteristics (Quinlan, 2013).
Neural Networks: This method simulates the function of the human brain to identify patterns and relationships in data and can be used for prediction and pattern recognition. For example, financial institutions can use neural networks to detect fraudulent transactions based on patterns in customer behaviour (Das & Goswami, 2013).


Text Mining:
Sentiment Analysis: This method analyses text data to determine the sentiment or opinion expressed by the writer and can be used for brand reputation management, customer service, and market research. For example, social media platforms can use sentiment analysis to track customer satisfaction with their products and services (Liu, 2012).
Named Entity Recognition: This method identifies named entities such as people, organizations, and locations in text data and can be used for information extraction, recommendation, and search. For instance, news organizations can use named entity recognition to identify key players and events in a story (Nadeau & Sekine, 2017).
Topic Modelling: This method discovers latent topics or themes in text data and can be used for content analysis, summarization, and recommendation. For example, e-commerce platforms can use topic modelling to extract product features and generate product descriptions automatically (Blei, Ng, & Jordan, 2013).
Text Classification: This method categorizes text data into predefined categories or labels and can be used for sentiment analysis, spam filtering, and content filtering. For instance, email service providers can use text classification to identify and filter spam emails (Sebastiani, 2012).
Information Extraction: This method extracts structured information from unstructured text data and can be used for knowledge management, data integration, and search. For example, news organizations can use information extraction to extract key facts and create structured data for analysis and visualization (Nobata et al., 2016).

[bookmark: _Toc131370140]Advantages and disadvantage of using SPSS and Excel using relevant practical examples 
SPSS and Excel are two popular tools used for data analysis. Both have their advantages and disadvantages. Here is a table summarizing the pros and cons of using SPSS and Excel for data analysis:
	Tool
	Advantages
	Disadvantages

	SPSS
	1. Easy-to-use interface
	1. Expensive licensing costs

	
	2. Advanced statistical analysis capabilities	
	2. Steep learning curve for some features

	
	3. Large community of users and support resources	
	3. Limited customization options

	Excel
	1. Widely available and easy to access	
		
	1. Limited statistical analysis capabilities

	
	2. Familiar interface and widely used by non-experts
	2. Prone to errors in complex analyses

	
	3. Highly customizable and extensible with add-ins	
	3. Limited data handling and processing capabilities



For example, suppose a researcher needs to perform advanced statistical analyses such as cluster or factor analysis. In that case, SPSS may be a better choice due to its more extensive statistical analysis capabilities. On the other hand, if the researcher needs to perform fundamental analyses such as descriptive statistics or simple regression, then Excel may suffice (Pollock and Edwards, 2022).
One practical example of using SPSS is in the medical field. For instance, a medical researcher can use SPSS to perform a logistic regression analysis to predict the likelihood of a patient developing a disease based on age, sex, and other relevant variables. In contrast, a practical example of using Excel is in business analytics. For example, a business analyst may use Excel to create a pivot table to analyze sales data and identify trends in product sales.
[bookmark: _Toc131370141]Conclusion 
Analyzing the 'Student_Score.csv' dataset using Excel and XLSTAT has provided valuable insights for the local school. The pre-processing techniques, data analysis methods, and data visualization tools have enabled the school to understand the relationships between students' gender, reduced/free lunch qualification, and pre-test and post-test scores. Additionally, the practical examples of data mining and text mining methods have highlighted the importance of these techniques in contemporary businesses for gaining a competitive advantage. Furthermore, the discussion on the advantages and disadvantages of using SPSS and Excel has provided a valuable comparison for data analysts to consider when choosing the appropriate tool for their analysis. Overall, this report has demonstrated the importance of using appropriate techniques and tools for data analysis to extract insights and make informed decisions
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