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[bookmark: _Toc165631028]Introduction
Information analysis continues to be a crucial component of business intelligence in the modern economy, aiding numerous firms in their strategic decision-making. Data-driven solutions, according to Laudon and Traver (2021), increase e-commerce customer satisfaction and retention while boosting operational effectiveness. According to a 2020 study by Brown et al., targeted interventions based on data analysis can identify educational gaps and improve student performance. 
This study offers student accomplishment data from a nearby school and examines sales data from an internet company situated in the United Kingdom. This study's dual focus demonstrates how data analysis techniques can help these companies' strategic planning and performance. 
This essay utilises of robust data processing and analysis programs like SPSS and Excel. E-commerce sales data will be prepared, analyzed, and displayed using Microsoft Excel. Frye (2018) claims that sales trends and client behavior will be simpler to comprehend. Use SPSS to arrange and examine educational data. According to George and Mallery (2019), in order for student performance data to be helpful, more sophisticated statistical analysis is necessary. They believe it will be required. Their selection demonstrates the wide range of applications for these technologies in data processing. 
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[bookmark: _Toc165631030]Section 1: Dataset Overview and Pre-processing

Dataset Description
An online retailer in the United Kingdom that sells gifts and home products is the source of the dataset. The dataset contains the transactions that took place on the platform. There are eight columns in this document: Transaction No, Date, Product No, ProductName, Price, Quantity, Customer No, and Country. Each column has a different information. A total of 65,535 rows may be found in this file. Transaction counts, product data, client profiles, and financial information are all recorded in these regions for each and every sale that takes place. The business's running statistics for the entire year are displayed here for your perusal. 
Pre-processing Tasks
Several crucial steps must be taken in order to prepare this dataset in Microsoft Excel. Data verification procedures are used for analysis. These steps are essential to preserving data integrity and usability (Frye, 2018). 
Removing Duplicate Entries:
· Action: used the Remove Duplicates tool in Excel to get rid of duplicates in the dataset. 
· Result: To properly represent each transaction, 64,765 entries were made instead of 65,535 entries. 
Handling Missing Values:
· Action: Customer-number-free data was examined. These records were eliminated from the dataset due to their association with cancellations (i.e., they had a TransactionNo that began with "C" and a negative quantity).
· Result: The dataset was reduced to 64,763 pieces as a result of this phase, all of which included the data needed for exact analysis. 
Identifying and Managing Outliers:
· Action: Outliers in Price and Quantity were found using conditional formatting. This was accomplished by highlighting values that deviated significantly from the norm. 
· Result: Further research was necessary to determine whether the numerous variations were the result of transactions or data input errors. 
Identifying Order Cancellations:
· Action: For transactions that are cancelled, a 'C' prefix is present on the TransactionNo. The column was initially changed to string format to facilitate this operation. 
· Result: After separating 763 cancellation transactions, they were deleted from sales analysis to avoid data skewing. 
Converting Data Types:
· Action: To enable more efficient sorting and analysis by date, the Date column's style was modified from a string to a datetime. 
· Result: This conversion allowed all data types to be matched to their appropriate analytical roles. 
Creating a Structured Table:
· Action: To facilitate improved data management and analysis, the cleaned data was arranged into an Excel table. 
· Result: Excel manipulation and analysis are easier with this framework, enabling dynamic data interaction.
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[bookmark: _Toc165631032]1: Sales Trend Analysis
Microsoft Excel was used to analyse the UK e-commerce company's monthly sales patterns to better understand performance.  The analysis followed these steps:
Data Preparation:
The time series data was represented by changing the date to datetime. 
To assist in calculating transaction sales, the format of the Price and Quantity fields is verified. 
Calculating Monthly Sales:
Price multiplied by quantity creates a new column called total sales. 
To aggregate daily transactions into monthly totals, =TEXT (Date, "mmm-yyyy") was used to produce the Month-Year column.  
Pivot Table Creation:
For the purpose of aggregating the monthly data, a pivot table was utilised. In order to determine the total and average sales for each month, the Month-Year data that was organised in rows was utilised. Both the sum and the average were used to summarise the sales. Table 1: Sales Trends Analysis Summary
	
	
	

	Month-Year
	Sum of Total Sales
	       Average of Total     Sales2

	Dec-2019
	1994715.74
	79.27492807

	Nov-2019
	2727862.41
	68.88367491

	Grand Total
	4722578.15
	72.92092939

	
	
	


Visualization:
The entire monthly sales were displayed on a line chart so that trends could be more easily identified. One possible way to depict the average monthly transaction value is to incorporate a second axis into the graph. This is where the overall income as well as the value of the transaction would be presented. 

The line graph, which can be found here, shows that the sales for the month of November 2019 climbed from £1,994,715.74 in December 2019 to £2,727,862.41 (see Table 1 for more information). The average transaction value for the month of December grew from £68.88 in November to £79.27 in December, despite the fact that sales figures were lower. Because of this, holiday shoppers tend to make more substantial purchases overall. 
The results of this analysis illustrate how important it is to utilise sales data visualisation in order to discover patterns and provide direction for the goals of a business. Black Friday and pre-Christmas shopping are the primary drivers of retail sales in November, which necessitates smart stock planning and marketing (Frye, 2018). 
[bookmark: _Toc165631033]2: Product Analysis
ProductName and Quantity fields were present in the dataset utilised for the product popularity analysis. Calculating product sales volume requires these columns. To do this, Microsoft Excel was utilised: 
Data Preparation: Prior to analysis, the ProductName and Quantity fields were reviewed for correctness and formatting. 
Pivot Table Creation: For clarification, a Pivot Table was added to a new worksheet by selecting the Insert option. Sum aggregation was used to add the ProductName to Rows and the Quantity to Values. Each product's total sales were computed.
Sorting and Analyzing Products: The top-to-bottom, descending sales total order showed which products were the most popular. 
Visualization: The top 20 products by quantity sold were selected for visualization to maintain clarity and focus. Two charts were created: A Pie charts show market share among the top products, whereas bar charts provide a clear, comparative picture of product popularity.


According to the findings of the investigation, the items that customers purchased the most frequently were Asstd Design 3D paper stickers, rabbit night lights, and popcorn holders. These three commodities were accessible in quantities of 12,632, 11,241, and 11,238 respectively (Table 2). It is anticipated that customers will find these products appealing, which indicates a high level of demand that may impact the subsequent distribution and marketing operations.
 Table 2: Top 20 Most Purchased Products
	Product Name
	Sum of Quantity

	Asstd Design 3d Paper Stickers
	12632

	Rabbit Night Light
	11241

	Popcorn Holder
	11238

	Paper Chain Kit 50'S Christmas
	5494

	Disco Ball Christmas Decoration
	3868

	Wooden Star Christmas Scandinavian
	3675

	Assorted Colour Bird Ornament
	3254

	World War 2 Gliders Asstd Designs
	3113

	Wooden Heart Christmas Scandinavian
	3112

	Vintage Doily Jumbo Bag Red
	2728

	Paper Chain Kit Vintage Christmas
	2707

	Cream Hanging Heart T-Light Holder
	2614

	Rotating Silver Angels T-Light Hldr
	2609

	60 Cake Cases Vintage Christmas
	2536

	Jumbo Bag 50'S Christmas
	2485

	Jumbo Bag Red Retrospot
	2484

	Black Record Cover Frame
	2439

	Charlotte Bag Suki Design
	2391

	Christmas Hanging Star With Bell
	2188

	Red Retrospot Charlotte Bag
	2114

	Grand Total
	84922



Not only did pie and bar charts illustrate the popularity of the product, but they also displayed the preferences of consumers and the potential for advertising. According to Kasemsap (2017), visualization is beneficial for making decisions on marketing and inventory, as well as for determining whether products have a large volume of sales. 
[bookmark: _Toc165631034]3: Transaction Analysis
For this query, the average number of products sold per transaction and the distribution of transaction sizes are computed using Microsoft Excel. In order to accurately complete this analysis, the following steps were taken: 
Data Preparation: The dataset contained the Transaction No, ProductName, and Quantity fields that were required for transaction analysis. 
Pivot Table for Transaction Analysis:
A pivot table was used to arrange the data according to Transaction No. The number of unique commodities in each transaction was calculated by counting the ProductName elements in this table. 
Calculating the Average Number of Products per Transaction:
The average product sales per transaction was calculated using =AVERAGE (Count of ProductName). I added a calculated field to the Pivot Table update. 
Visualization:
A bar graph was used to indicate the average size of each transaction. It helped in the analysis of client behavior by presenting the quantity of products that were traded during the transaction.

According to the findings of the survey, the quantity of products purchased in each transaction was different. A total of 26.78 times more merchandise was included in it as compared to the typical transaction. As seen by these findings, users of the internet frequently carry out a number of different transactions. 
Results Summary:
Total Products: 84,922
Number of Transactions: 64,763
Average Product per Transaction: 26.78
These data were used to build a bar chart that shows the size of transactions. A person will often go shopping for a range of goods. According to Kasemsap (2017), this data is required to look into client purchasing patterns and modify inventory and marketing strategies in response to recurring patterns. Furthermore, accountability for this information is required. 
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The most lucrative client groups were identified by measuring customer sales using Microsoft Excel's Pivot Table feature. These actions were done: 
Data Preparation
After examining the columns for Customer No and Total Sales, it was determined that the latter accurately represented transaction earnings. 
Pivot Table Creation
To aggregate sales, a pivot table was made using Customer No from the Rows section. The total revenue for each customer was obtained by adding their sales from the Values column. Table 3: Top 20 Most Profitable Customers
	Row Labels
	Sum of Total Sales

	12358
	22549.46

	12433
	40427.91

	12748
	30676.33

	12753
	27277.81

	13256
	77622.6

	14096
	39038.05

	14150
	21363.63

	14646
	100097.56

	14911
	72876.05

	15061
	24513.79

	16000
	31630.9

	16013
	22789.12

	16446
	501359.05

	16684
	40682.56

	17450
	42164.71

	17511
	70664.49

	17841
	24405.58

	17857
	26636.02

	17949
	28780.16

	18139
	58913.05

	Grand Total
	£1304468.83



Data Sorting and Analysis
The largest sales clients were displayed at the top of the Pivot Table data after sorting. As a result, the business was able to identify profitable customers who perform well. 
Visual Representation
A bar chart displayed the total sales for each client. This graphic highlighted the top sales contributors. 

Interpretation:
The goal of the analysis was to determine the value of top customers and devise strategies to boost their frequency of purchases and loyalty. 
The highest revenue of £501,359.05 was made by customer 16446, demonstrating how profitability differs throughout customers. High-value clients 14646 and 14911 sold £100,097.56 and £72,876.05 respectively (Table 3). Strategies for sales and loyalty marketing can be developed using consumer behavior and preferences (Chaffey and Ellis-Chadwick, 2019). 
[bookmark: _Toc165631036]Section 3: Strategic Recommendations

Findings Summary
Sales trends, product preferences, transaction patterns, and the profitability of consumer segments have all been revealed by e-commerce sales data. 
Key findings include:
· Sales Trends: November 2019 sales increased, presumably as a result of Christmas buying. December sales declined after that. Frye (2018) discovered that December featured more premium purchases, as seen by the higher average transaction value. 
· Product Analysis: The Asst Design 3D Paper Stickers, Rabbit Night Light, and Popcorn Holder were the best-selling items. This shows that there is a big need for these goods. 
· Transaction Analysis: People tend to browse around, as seen by the average of 26.78 items bought each transaction. 
· Customer Segment Profitability: The profitability of each client category differed; high sales indicated high value for 16446, 14646, and 14911 (Chaffey & Ellis-Chadwick, 2019). There was a noticeable difference. 

Business Strategies
Based on the findings of the research, the following strategies have the potential to boost profitability: 
· Targeted Marketing Initiatives:
Developing customized marketing campaigns for important clients boosts customer loyalty and repeat business. Kotler and Keller (2016) state that early product access, special offers, and loyalty rewards are examples of personalized marketing. 
· Product Focus and Stock Optimization:
In order to guarantee availability and capitalize on their popularity, raise stock levels of products that product analysis has identified as having strong demand. To increase sales, think of combining these top-selling items with less well-liked ones. 
· Seasonal Sales Strategy:
While organizing marketing campaigns during the busiest shopping times, sales trend data should be taken into account. To optimize sales in the face of high demand, Frye (2018) advises predicting website traffic peaks and controlling inventories before they occur. 
· Enhanced Customer Relationship Management (CRM) Tools:
CRM systems can be installed or upgraded to track customer preferences, behaviors, and profitability. According to Peelen and Beltman (2016), this technological investment will improve customer satisfaction and retention by sustaining customer relationships and personalizing interactions. 
Customer Segmentation and Personalization:
Segmenting consumers based on their purchasing habits, interests, and profitability is crucial for optimizing marketing messaging and product recommendations. 
It is possible that the firm will be able to strengthen its profitability by putting these plans into action. It is possible to accomplish this goal through the implementation of improved customer service, more efficient inventory control, and more efficient marketing. Building deeper ties with the clientele while also leveraging existing sales drivers should be the primary objective of these projects. This will help to encourage repeat business and customer loyalty, which are both important for a successful firm. 
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Dataset Introduction
2,134 college students from different schools participated in the study. Pretest, Posttest, Lunch, Student No, Student ID, Gender, School, School_setting, School_type, Classroom, Teaching_method, and School are all included in the dataset. Demographic information as well as academic achievement both before and after instructional strategies or interventions are gathered here. This study looks at how students' academic performance as determined by pre- and post-test results, as well as their eligibility for the lunch program, are affected by demographic factors such as gender and other characteristics. 
Tool Transition: From Excel to SPSS
For the sake of this investigation, SPSS was utilized rather than Excel, which is indicative of a significant move toward more advanced statistical analysis. In order to do thorough educational research, it is necessary to have extensive capabilities of SPSS. Some examples of these are the presentation of data, the execution of complex statistical tests, and the management of larger databases. Using SPSS, the initial stages were as is: 
Data Loading:
The loading of datasets from.xls and.csv files is within the capabilities of SPSS. This ensured that the data entered into SPSS was clean, which made it possible to analyze and manipulate the data. 
Pre-processing Steps in SPSS:
· Data Cleaning: Performing a preliminary check to identify any data that was inconsistent or missing was an absolute necessity. This was especially important for the pre-test, the post-test, and the decision on lunch status. Because the dataset was intended to be used for educational purposes, these fields required reliable data. 
· Variable Formatting: All of the variables, including lunch and gender, are transformed into category data types. These kinds of data are more suitable for the analytical methods that are available in SPSS. The use of this classification makes it simpler to conduct statistical tests that are specific to a group. 
· Data Transformation: The distributions of test scores before and after were looked at. Further research may be required to modify or normalize the data if it does not satisfy the requirements of statistical test normality.
This preparation ensures that the data is pertinent and customized for the purpose of drawing trustworthy conclusions, particularly with regard to the influence of socioeconomic factors on academic success (Field, 2013). This is made feasible by different features of SPSS. 
[bookmark: _Toc165631039]Section 2: Data Analysis Using SPSS

[bookmark: _Toc165631040]1: Demographic Analysis
The eligibility and gender of 2,133 children for the lunch program were assessed using SPSS, frequency tables, and descriptive statistics. This was carried out to comprehend the pupils. The sample was evenly divided, with 1,056 women (49.5%) and 1,077 males (50.5%). Gender distribution is fair, according to the report. 
There are 918 students who participate in the lunch program, which accounts for 43% of the total, while there are 1,215 students who do not meet the standards for a free or reduced meal. Due to the fact that this distribution demonstrates that a significant percentage of children are living in poverty, lunch subsidies are required. 
In particular, when evaluating their linkages to indicators of academic performance such as pre- and post-test results, the precise distribution of these demographic factors provides the boundaries for subsequent investigation. This is especially true when there is a comparison between the two sets of findings. Research conducted by Kubiszewski, Costanza, and Franco (2013) suggests that gaining an understanding of these links can assist in the enhancement of educational interventions and give light on the ways in which socioeconomic factors influence educational attainment. A better comprehension of the environment and an improvement in the teaching tactics that were produced as a result of this study are both made possible by the demographic breakdown. It is possible that it will have an effect on the policies of assistance and resources for a variety of student groups. 
	Statistics

	
	Gender
	Lunch

	N
	Valid
	2133
	2133

	
	Missing
	0
	0



Frequency Table
	Gender

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Female
	1056
	49.5
	49.5
	49.5

	
	Male
	1077
	50.5
	50.5
	100.0

	
	Total
	2133
	100.0
	100.0
	



	Lunch

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Does not qualify
	1215
	57.0
	57.0
	57.0

	
	Qualifies for reduced/free lunch
	918
	43.0
	43.0
	100.0

	
	Total
	2133
	100.0
	100.0
	


[bookmark: _Toc165631041]2: Performance Analysis
A comparison of pre-test and post-test findings was carried out in the SPSS performance study with the purpose of gaining a deeper comprehension of the manner in which different socioeconomic status groups have an impact on educational achievement. We made use of the results that the 2,133 students obtained from both examinations. 
The percentage of children who did not qualify for free or reduced lunches increased from 62.29 in the pre-test to 74.38 in the post-test mean score. On the other hand, children who were eligible for free or reduced lunch scored considerably higher (57.48) on the post-test after having a significantly lower pre-test score of 45.25. This implies that academic achievement is influenced by socioeconomic status, pointing to systemic problems in education (OECD, 2018). 
The median scores further underscored these differences:
· Students not qualifying for reduced/free lunch had a pre-test median of 62.37 and a post-test median of 74.39.
· Those qualifying for reduced/free lunch had a pre-test median of 43.88 and a post-test median of 55.44.
According to these data, there are still substantial gaps in accomplishments between different socioeconomic groups, and both groups performed significantly better on the post-test than they did on the pre-test on the same day. According to Sirin (2005), these statistics are exceptionally important for the development of targeted educational initiatives that aim to close the socioeconomic achievement gap in the classroom. 
	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	
	Statistic
	Statistic
	Statistic
	Statistic
	Std. Error
	Statistic

	Pretest
	2133
	22
	93
	54.96
	.294
	13.563

	Posttest
	2133
	32
	100
	67.10
	.303
	13.987

	Valid N (listwise)
	2133
	
	
	
	
	


 
	Case Processing Summary

	
	Cases

	
	Included
	Excluded
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	Pretest  * Lunch
	2133
	100.0%
	0
	0.0%
	2133
	100.0%

	Posttest  * Lunch
	2133
	100.0%
	0
	0.0%
	2133
	100.0%



	Report

	Lunch
	Pretest
	Posttest

	Does not qualify
	Mean
	62.29
	74.38

	
	N
	1215
	1215

	
	Std. Deviation
	10.780
	11.302

	
	Grouped Median
	62.37
	74.39

	Qualifies for reduced/free lunch
	Mean
	45.25
	57.48

	
	N
	918
	918

	
	Std. Deviation
	10.400
	11.085

	
	Grouped Median
	43.88
	55.44

	Total
	Mean
	54.96
	67.10

	
	N
	2133
	2133

	
	Std. Deviation
	13.563
	13.987

	
	Grouped Median
	55.52
	67.71



[bookmark: _Toc165631042]3: Clustering Example
K-Means Clustering was used to examine the student dataset in order to identify gender and pre- and post-test score groupings. Students were split into three groups using this unsupervised learning technique so they could better comprehend the standards and learning objectives of the sample. 
The final cluster centers revealed significant differences in academic performance and gender distribution:
· Cluster 1 included 715 students with lower average pretest (40) and posttest scores (52), predominantly of gender 1 (male).
· Cluster 2 comprised 534 students, characterized by the highest pretest (72) and posttest scores (85) and was exclusively gender 1 (male).
· Cluster 3, the largest group with 884 students, showed moderate pretest (57) and posttest scores (69) with a predominance of gender 2 (female).
This clustering suggests gender-based academic disparities, since male students in Cluster 2 performed significantly better academically than other groups. Men dominated Cluster 1 did the worst. This study (Hastie, Tibshirani, & Friedman, 2009) emphasizes gender heterogeneity and the possible influence of unresearched characteristics including socioeconomic position and educational support.These K-Means Clustering results offer a more nuanced picture of the student body and emphasize the necessity of specialized educational programs to satisfy the needs of various clusters, particularly the underperforming ones.
Quick Cluster

	Initial Cluster Centers

	
	Cluster

	
	1
	2
	3

	Pretest
	23
	93
	54

	Posttest
	35
	100
	72

	Gender
	1
	2
	1



	Iteration Historya

	Iteration
	Change in Cluster Centers

	
	1
	2
	3

	1
	17.058
	16.495
	4.215

	2
	4.813
	6.260
	.968

	3
	1.368
	2.046
	.077

	4
	.305
	.962
	.341

	5
	.000
	.286
	.177

	6
	.000
	.044
	.027

	7
	.000
	.000
	.000

	a. Convergence achieved due to no or small change in cluster centers. The maximum absolute coordinate change for any center is .000. The current iteration is 7. The minimum distance between initial centers is 48.021.



	Final Cluster Centers

	
	Cluster

	
	1
	2
	3

	Pretest
	40
	72
	57

	Posttest
	52
	85
	69

	Gender
	1
	1
	2



	Number of Cases in each Cluster

	Cluster
	1
	715.000

	
	2
	534.000

	
	3
	884.000

	Valid
	2133.000

	Missing
	.000



	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Pretest
	2133
	22
	93
	54.96
	13.563

	Posttest
	2133
	32
	100
	67.10
	13.987

	Cluster Number of Case
	2133
	1
	3
	2.08
	.862

	Valid N (listwise)
	2133
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[bookmark: _Toc165631044]Comparison of Tools: SPSS vs. Excel
Whether to use SPSS or Excel for data analysis depends on the demands of the user, the complexity of the data, and the planned analysis. These two data analysis techniques have 
advantages and disadvantages that make them useful for a variety of tasks. 
[bookmark: _Toc165631045]Advantages of SPSS:
· Advanced Statistical Analysis: SPSS excels in complex statistical analysis and offers more statistical tests, according to Field (2013). 
· Handling Large Datasets: Large datasets can be managed by SPSS for complex analytics (George & Mallery, 2019).
· Output and Reporting: offers a wide range of output possibilities and the capacity to handle various data kinds with ease.
[bookmark: _Toc165631046]Disadvantages of SPSS:
· Cost: SPSS is a premium software, which might be a limiting factor for individual researchers or smaller organizations.
· Learning Curve: Requires more specialized knowledge to use effectively, potentially increasing training costs.
[bookmark: _Toc165631047]Advantages of Excel:
· Usability: Excel is accessible to most people and is easy to use (Frye, 2018). 
· Versatility: Data entry, bookkeeping, and inventory management are not statistical analysis-related abilities. 
[bookmark: _Toc165631048]Disadvantages of Excel:
· Limited Statistical Capabilities: Basic and intermediate analytics can be handled with Excel, while SPSS provides greater statistical capability. 
· Data Size Limitation: Excel is far less capable than SPSS when it comes to the collection and processing of data. 
[bookmark: _Toc165631049][bookmark: _Hlk165633020]Comparative Table
	Criteria
	SPSS
	Excel

	Usability
	Requires statistical knowledge
	User-friendly, widely accessible

	Features
	Advanced statistical tests, output options
	Basic to intermediate statistics, versatile

	Suitability for Large Datasets
	Excellent for large datasets
	Limited by size and slower with large datasets

	Analytical Capabilities
	High-end, suitable for complex analyses
	Suitable for basic to medium complexity analyses














[bookmark: _Toc165631050]Conclusion

This article demonstrates how data analysis can enhance educational and e-commerce decision-making by carefully examining student performance and e-commerce sales data. For the analysis, SPSS and Excel were utilized. Top-selling products and peak sales periods were identified by the e-commerce query. These results offer tactical understandings that could enhance marketing and stocking choices. Significant socioeconomic inequalities in student performance were shown by the educational data analysis, and these findings may be utilized to develop future educational interventions for disadvantaged kids. 
It is crucial to remember that data analysis offers helpful insights that can guide resource allocation and the creation of strategic activities in both of these domains when evaluating the results. Two tactics that can be used to increase online commerce revenues are improved product positioning and consumer segmentation. It refers to particular teaching strategies that may help close the achievement gaps that exist between different student populations. These analyses highlight the value of powerful data handling tools such as SPSS and Excel in identifying critical patterns and relationships that inform critical decisions and lead to more successful operational strategies in a range of scenarios. Two of these programs are Excel and SPSS. 
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