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[bookmark: _Toc165632824]Introduction

Planning and decision-making processes require data analysis, whether they are in the corporate or educational sectors. As to Phelps and Szabat (2017), data analysis gives companies the capacity to comprehend customer behaviour, market trends, and operational efficiency more effectively. Earnings and competitiveness both rise when this happens. According to researchers Chudoba et al. (2011) and Kelly and Tovey (2022), educational institutions require insights to enhance student performance and training. Schools will probably be the ones to provide this important information. This essay comprises two main parts, each focusing on a distinct aspect of data analysis.Starting by looking at sales transaction data from UK internet stores. Using Microsoft Excel, this course will examine sales, product popularity, customer purchasing trends, and profitability. The information gathered will help formulate strategic suggestions for business expansion (BāliŇa et al., 2016). 
School Student Survey Data: The second part of our investigation will use SPSS to analyse data from school surveys. The academic achievement and socioeconomic situation of the students will be investigated in this study (Buraga and Sunil MP, 2022). As this study has demonstrated, data analysis can enhance instructional strategies. 
Tools for Data Analysis: SPSS and Excel helped with these studies. Hsu et al. (2021) claim that Excel is perfect for early data analysis and charting because of its data processing and visualisation features. Due to its considerable statistical capabilities, SPSS is appropriate for comprehensive data analysis. In-depth study of educational data is made possible by these abilities. 
[bookmark: _Toc165632825]‌Part 1 - E-commerce Sales Transaction Analysis
[bookmark: _Toc165632826]Data Pre-processing with Excel
In 2007, research-driven online retail made its debut. Online sales of presents and household goods to both adults and children are their primary source of income. This London-based business has expanded its clientele globally through internet media. Both direct consumers and small businesses that purchase in bulk for resale make up this customer base. The sales data is for a whole year. 65,535 records are stored in the eight columns that are TransactionNo, Date, Product No, ProductName, Price, Quantity, CustomerNo, and Country. The analysis of customer behaviour, sales trends, and operational performance requires the usage of this enormous data set. 
Data Preprocessing Overview:
To guarantee valid analysis, duplicate entries were eliminated, reducing the total number of entries from 65,535 to 64,765. 
1. Missing Values: Analysis showed that certain data, particularly from transactions involving cancellations, was missing ('CustomerNo'). To protect the dataset, these entries were deleted.
2. Identifying and Managing Outliers: Investigated 'Quantity' and 'Price' outliers to look for patterns or legitimate but odd transactions. This process is necessary to maintain the quality of the data. 
3. Identifying Order Cancellations: Transactions starting with "C" were flagged as cancellations and eliminated from further sales investigation to avoid data bias.
4. Converting Data Types: The utility of the dataset for trend analysis is increased when the 'Date' column is converted to a datetime format, which facilitates time-series analysis. 
Because all pretreatment approaches were used, the dataset is robust and prepared for in-depth analytical work that may influence strategic business decisions to boost market penetration and operational efficiency (Li, 2023; Ye et al., 2024). 
[bookmark: _Toc165632827]Data Analysis 
Sales Trends Analysis:
Excel used to evaluate the annual success of the organisation and study monthly sales trends. A data visualisation using Microsoft Excel revealed trends in sales over a number of months. Excel's graphing and PivotTable features were used to do this. Sales were set to Month/year format in a column to November and December 2019 entries. For the two months, sales in December 2019 were £1,994,715.74 and in November 2019 were £2,727,862.41. Sales in November increased dramatically as a result of this. Without a doubt, more consumers made purchases on Black Friday and before Christmas. According to Shahid and Manarvi, the average sales for each transaction varied (2009). Average sales in November were £68.88, and average sales in December were £79.27. Some differences might result from marketing campaigns or shifting purchasing patterns in certain months. 
[image: ]
These characteristics were evidently displayed in the Excel line chart that used PivotTable data. Sales dynamics were depicted in this graph. This visualisation tool is essential for stakeholders to quickly assess monthly performance and make choices about stock management, marketing, and sales. Wegner (2010) suggests using Excel for this kind of research because to its ability to organise and simplify dynamic sales assessment. Using this analytical technique, Excel can transform unprocessed data into meaningful business information. This approach focuses on how Excel may support strategic planning and sales-based operational enhancements. 
Product Analysis:
The most popular products were analysed using Pivot Tables feature in Microsoft Excel. The results of the study enhanced inventory control and provided insight into consumer preferences. First, the entire sales dataset was examined and a Pivot Table was added to a new worksheet. This was for examination purpose. The 'ProductName' and 'Quantity' fields were transferred to the rows and values areas in order to compute the total product sales. The sums of these two fields were then computed. This method made it possible to quickly evaluate a product's attractiveness based on sales volume. 
[image: ]
With 12,632 pieces sold, the pivot table indicates that "Asstd Design 3d Paper Stickers" was the most popular item. Following in second and third place with 11,241 and 11,238 units respectively were 'Rabbit Night Light' and 'Popcorn Holder'. Marketing and inventory management rely on this data, which reveals the products that customers most like. To emphasise sales-performing products, the Pivot Table was also sorted by amount in descending manner. A bar chart of the best-selling items was created using the pivot table data for convenient viewing. Using this visual tool facilitates quicker decision-making and enhances stakeholder presentations of product performance. 
Pivot tables were used in this solution's rapid data analysis to produce actionable product sales trends. Achieving organisational objectives and guaranteeing customer pleasure depend on these insights (Pigłowski, 2019; Alexander and Jelen, 2001). 
Transaction Analysis:
Pivot tables were used to quickly analyse the data and provide insightful product sales patterns. Pigłowski (2019) and Alexander and Jelen (2001) underscore the significance of utilising these insights to accomplish organisational objectives and meet customer needs. 
The transaction analysis of the e-commerce dataset looks at the number of products purchased during each transaction to provide valuable insights into the buying habits of its customers. Using the pivot table feature in Excel, we were able to ascertain the product quantity distribution over a large number of transactions. 
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The pivot table illustrates the wide variations in transaction sizes. 2,418 transactions totaling 64,763 goods were covered by the investigation. An average of 26.78 products are sold each transaction. This average purchase volume suggests high customer purchasing power or bulk buying. Utilising a bar chart that organises transactions in accordance with product quantities is a strategy that may be utilised to better comprehend the distribution. There are significantly higher numbers depicted in the chart; nonetheless, the majority of purchases consist of between 26 and 30 items. Because of this visual assistance, stakeholders are able to comprehend the results and the analysis of the data in a more expedient manner. 


Strategic Implications
Precise transaction amounts have an impact on customer segmentation, inventory control, and advertising targeting. By understanding the typical transaction numbers, businesses can adjust their marketing to accommodate higher sales volumes or more frequent transactions. It is important to investigate data outliers, including large business transactions or promotions, in order to comprehend customer behaviour at particular periods. 
[bookmark: _Toc165632828]Customer Segment Profitability Analysis:
Finding the most lucrative customer segments is a necessary step in improving e-commerce business strategy. Excel data sorting and filtering was used in this analysis to identify high-value customer segments based on total sales. 
[image: ]
Analyse customer group profitability to find out which client segments contribute the most to an e-commerce company's income. By utilising 'Customer Segment Profitability' data, we are able to identify the most lucrative customer segments and develop strategies to grow our company. Excel revealed that the total sales had changed significantly depending on the number of customers. The sales of £501,359.05 for client 16446 are atypically high. This implies that a profitable market segment could be actively targeted by customised marketing and loyalty initiatives. 
Certain customer groups saw lower profitability. 14150 is one such item that sold for £21,363.63. Different segments can require more specialised engagement strategies in order to increase revenue. Robust data facilitates astute decisions regarding pricing, resource allocation, and customer relationship management, thereby maximising profitability across several industry domains. In summary, profitability analysis shows which clients are most valuable and where small changes could have a big impact on revenue. 
Interpretation:
 In order to create plans to boost high-value customers' purchasing frequency or brand loyalty, we first looked at them. These tactics were customised based on the transactions and preferences of the clients. 
Strong sales were found among the clientele by the research. Client 16446, for example, brought in £501,359.05, which had a significant effect on the profitability of the firm. Targeting this consumer group with products and marketing, according to Guo and Qin (2015) and Zou (2023), can increase customer engagement and retention. 
[bookmark: _Toc165632829]Strategic Recommendations
Numerous strategic recommendations to increase profitability through targeted marketing and operational improvements can be made after studying e-commerce sales data. 
Marketing Strategies:
· Analyse: data to learn about customer preferences. This could assist you in developing customised product recommendations and focused marketing strategies. This can be achieved by using focused marketing techniques. This tactic can increase sales and earnings by satisfying customer needs (Wang, 2022). 
· Enhance Information Quality: Verify the appearance, substance, and accuracy. According to Liu et al. (2023), customers' behaviour may be influenced by superior and relevant information, increasing a platform's profitability and competitiveness. 
· Big Data Marketing: Use big data analytics to personalise pricing and consumer experiences. Liu et al. (2018) claim that these initiatives can increase profitability and client retention. 
Operational Adjustments:
· Optimize Supply Chain Efficiency: Put supply chain efficiency and logistics technologies to use. Resource management and inventory forecasting may be enhanced by AI and machine learning (Munshi et al., 2023). 
· Customer Retention through Improved Services: Enhance your products by using data insights. Improving the UI/UX of the e-commerce platform could boost customer loyalty and satisfaction (Latisya et al., 2023). 
· Adopt Advanced Analytical Tools: To comprehend sales drivers, one must employ sophisticated data-driven decision-making tools like demand forecasting, customer segmentation, and regression modelling. Fedirko et al. (2021) claim that this improves the effectiveness and efficiency of personalisation in marketing. 
Strategic Business Decisions:
· Develop a Comprehensive E-Business Strategy: To enable scalable growth and adaptability in the digital market, it is critical to prioritise the development of an all-encompassing e-commerce strategy that integrates customer-centric techniques, optimises supplier relationships, and makes investments in technical infrastructure (Kumar et al., 2004). 
· Enhance Competitive Strategies: Competitive tactics are evaluated and improved by using strategic analytical methods such as Porter's Five Forces and SWOT analysis. Gaining more market share and profitability can be achieved by developing new company ventures, adding new products, and enhancing online presence. 
· Invest in Technology: Investing in innovative technologies that improve e-commerce capability should be a top priority if you want to increase consumer trust and sales conversions. These technologies include, for instance, blockchain for secure transactions, augmented reality (AR) for product visualisation, and automated customer care systems. 
These strategic ideas aim to leverage the insights gleaned from data analysis to enhance customer engagement, maximise operational effectiveness, and eventually achieve more profitability in a fiercely competitive e-commerce market. 





[bookmark: _Toc165632830]Part 2 - School Student Survey Data Analysis
[bookmark: _Toc165632831]Context and Dataset Description
The survey information from students at schools provides an essential window into educational outcomes and inequalities. The factors that are essential for analysing educational equity and effectiveness are the focus of the survey data. A strong framework for educational research is demonstrated by the meticulous preparation of this data and its input of.xls and.csv files into SPSS (Mustafa BAŞ et al., 2022). The dataset contains several attributes, including pre- and post-test results, gender, and lunch qualifying status (a student's eligibility for reduced or free lunch). In order to assess educational interventions and outcomes, these factors are essential. The utilisation of these variables allows for a thorough examination of student performance and the impact of socioeconomic factors on those pupils' academic achievements (Aragaw Asfaw Hasen et al., 2022). 
In order to add to the greater discussion concerning gender disparities in education, the idea of gender is used to examine the similarities and differences in educational outcomes between male and female students. By acting as a stand-in for socioeconomic status, the lunch qualification sheds light on how financial constraints impact educational attainment and access. The pre-test and post-test results provide quantitative assessments of the students' learning and growth over the course of the study session, which brings us to our third point. When evaluating the efficacy of educational programmes and interventions aimed at raising academic success, these kinds of statistics come in pretty handy. 
Because SPSS is used for the investigation, researchers can employ sophisticated statistical tools to extract meaningful insights from these data. This makes it easier to see how socioeconomic factors and educational outcomes interact on a deeper level. This comprehensive study aids in the creation of focused treatments aimed at minimising educational gaps and raising students' general performance (Aragaw Asfaw Hasen et al., 2022). 

[bookmark: _Toc165632832]Data Analysis with SPSS 

Demographic Analysis:
 The demographic analysis of the information gathered from the school student survey was done using SPSS. The use of frequency tables and descriptive statistics in this investigation produced important insights. The two main demographic parameters taken into account for this analysis were the student's eligibility for lunch programming and gender. 
Frequencies

	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
	



Analysis Overview:
· Gender Distribution: 1,056 girls and 1,077 males made up the entire sample; the former made up 49.5% of the sample as a whole, while the latter made up 50% of the total proportion. This almost equal distribution highlights the study's balanced gender representation, which makes it possible to undertake an objective examination across gender lines at the same time. 
· Lunch Program Qualification: 1,215 students, or sixty-seven percent of the sample, did not fit the criteria for a free or reduced meal. However, 918 students, or 43 percent, fulfilled the standards. This variable is important because it provides information on the socioeconomic characteristics of the student body. 
Statistical Analysis:
· The frequency tables produced by SPSS showed that the sample's gender distribution was fairly balanced. This made certain that there would be no intrinsic bias in any further study that was performed over this variable. 
· When it comes to the provision of support for kids from lower socioeconomic situations inside the educational system, the data on lunch programme qualification offers a lens through which to examine educational equity.

Such insights, in the opinion of Yang et al. (2011), are critical to the development of instructional strategies and interventions that are customised to meet the unique needs of every student. This in turn encourages equity and inclusivity in the outcomes of education. 
The ability to precisely characterise and analyse these demographic variables is crucial for educational research. This is so that additional analyses that look into the connections between demographic factors and educational outcomes like academic achievement and access to resources for education can build upon it. 


Performance Analysis:
With the aid of SPSS, the performance analysis was conducted to calculate and compare the mean and median scores based on the pre- and post-test, accounting for the students' lunch status. The statistical study presented here advances our knowledge of how socioeconomic circumstances affect the results of educational pursuits. 
Descriptives
	[bookmark: _Hlk165568323]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: _Toc165632833]Descriptive Statistics Overview:
There were no missing values for the pre-test or post-test scores among the 2,133 students in the dataset. Descriptive statistics would provide the summary that follows: 
· Pre-test Scores: With a standard deviation of 13.563, the mean was 54.96. The lowest possible score was 22, and the highest possible score was 93.
· Post-test Scores: The standard deviation was 13.987, indicating an improvement, and the mean rose to 67.10. There was a score range of 32 to 100.
Comparative Analysis by Lunch Status:
Students Not Qualifying for Reduced/Free Lunch:
· Pre-test Mean: 62.29
· Post-test Mean: 74.38
· These students showed higher average scores, likely indicating better initial educational support or resources.
Students Qualifying for Reduced/Free Lunch:
· Pre-test Mean: 45.25
· Post-test Mean: 57.48
· These scores were significantly lower, highlighting the challenges faced by students from lower socio-economic backgrounds.
By using SPSS for the study of means and grouped medians, one can obtain a better understanding of the educational gaps that are influenced by socioeconomic position. The fact that both groups' scores grew from the pre-test to the post-test suggests that educational interventions may be beneficial, even yet the difference between the two groups shows that inequality still exists (Tosun, 2019). 
Strategic Educational Recommendations:
To help close the achievement gap and guarantee fair educational opportunities for all students, educational policymakers and school administrators should take into account customised interventions that address the unique needs of students who qualify for reduced or free lunches (Rochanah et al., 2022). This is due to the fact that the discrepancies that the SPSS analysis revealed are emphasising the fact that pupils differ from one another. 



[bookmark: _Toc165632834]Clustering Example

SPSS was used to assess student performance using K-Means Clustering. Students were grouped according to their gender and pre- and post-test scores in order to achieve this. Using this method can help identify patterns and groups in the data that may not be readily visible when using less sophisticated research approaches. 
Process Overview:
1. Setting Up the Analysis: Initial preparation of the "Students Score.CSV" dataset includes significant variables including Gender, Posttest, and Pretest. The purpose of clustering these characteristics was to look into the innate groups that the students belonged to. 
2. Cluster Configuration: It was determined that three distinct clusters would be identified using the K-Means Clustering method. The starting points for these clusters were established based on the various performance levels indicated by the pre- and post-test results as well as the participants' gender classification. 
3. Iteration and Convergence: The clustering process was iterated several times to get each cluster centre positioned as optimally as possible within the cluster. The centres achieved a stable state after seven repetitions, indicating that a stable clustering solution was effectively achieved. 
[bookmark: _Hlk165568436]
	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
	
	
	
	



Final Cluster Centers:
· Cluster 1: Pre-test average of 40, post-test average of 52, with gender 1 (probably male) predominating.
· Cluster 2: greater performance, with a pre-test average of 72, a post-test average of 85, and a gender predominance of 1.
· Cluster 3: The performance was moderate, with an average score of 57 on the pre-test and 69 on the post-test. The majority of the participants were of gender 2 (probably female).
Distribution of Cases:
· Cluster 1: 715 students.
· Cluster 2: 534 students.
· Cluster 3: 884 students.
This clustering's outcomes offer insightful information on the dynamics of student achievement. These observations shed light on how different student groups perform over time and how they might react to instructional materials. One illustration of this would be the gender differentiation found within the clusters, which would suggest that different genders have varying effects on schooling or levels of involvement. 
Strategic Educational Insights:
Educators and administrators can create tailored interventions to cater to the specific needs of each group after these clusters are identified. Students in Cluster 2, for example, who perform exceptionally well can be qualified for accelerated learning or advanced placement. Children in Cluster 1, on the other hand, could need extra help or remedial instruction to get better learning outcomes. 
This K-Means Clustering example demonstrates how valuable it is for breaking up large datasets into logical categories, making educational campaigns and policies more successful and precisely targeted. 



[bookmark: _Toc165632835]Comparative Analysis of Excel and SPSS

After performing a comparative analysis between Excel and SPSS, it is apparent that each software application has unique benefits and limitations for data analysis. In educational contexts, where software selection can significantly affect data processing performance, it is especially important to take this comparison into account. 
[bookmark: _Toc165632836]Advantages and Disadvantages:
[bookmark: _Toc165632837]SPSS:
· Advantages: The benefits of utilising SPSS include its capacity to manage large datasets with ease and the availability of strong statistical analysis tools—both necessary for carrying out thorough data analysis. It is suitable for carrying out serious scientific research since it can enable complex statistical tests including regression analysis, ANOVA, and T-tests.
· Disadvantages: The steeper learning curve of SPSS is one of the biggest disadvantages of using it. Without enough training, novice users could find that it's still difficult to navigate and interpret SPSS outputs. 
[bookmark: _Toc165632838]Excel:
· Advantages: Excel is widely recognised for its intuitive user interface and extensive capability, both of which are benefits. It is an incredibly helpful tool because it has several features that simplify the data administration and analysis process. Excel is a very helpful tool for doing operational analysis and teaching because its functions are crucial to the operations of both enterprises and educational organisations.
· Disadvantages: Excel is a great tool for many tasks, but it struggles to handle really large datasets because it lacks the processing speed and accuracy needed for these kinds of tasks. Furthermore, its ability to analyse are significantly limited in comparison to more professional software like SPSS. 
Whether to use SPSS or Excel depends on the requirements of the analysis. For simpler tasks and lesser datasets, Excel might be adequate, but SPSS is a better option for in-depth statistical research. To optimise field efficacy and results, educators and researchers should consider these factors while selecting a data analysis tool. 




[bookmark: _Toc165632839]Conclusion

This essay is the analysis of two datasets one containing surveys from school students and the other comprising e-commerce sales has been done to look into the significant influence that business intelligence and data management have on an organization's decision-making process. The e-commerce analysis's most significant conclusions revealed significant trends in sales, product popularity, and customer profitability. These results showed how helpful Microsoft Excel is for organising and interpreting sales data. Throughout the school survey analysis process, SPSS was important in providing valuable information about student performance and demographics. It was also an effective tool for decision-making and research in education. It has been shown that the application of efficient data processing and business intelligence procedures can enhance decision-making abilities. This makes it possible for organisations to adjust their strategy in light of the data-driven insights. The e-commerce company received strategic advice aimed at boosting profitability through the application of targeted marketing and enhancements to operational processes. The study gave direction for resource allocation in the educational setting by clearly identifying the consequences of performance with respect to socioeconomic factors. 
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