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Task 1
A
1.What is the mean value for reading score?
2. What is the median value for reading scores?
3. What is the mode of the reading score?
4. What is the standard deviation for writing score?
5. Which one of the variables has a larger variance?
6. Which one of the variables has a larger standard deviation?"
7.    Can you interpret the last three outcomes?
B
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[bookmark: _gjdgxs]Task 1
[bookmark: _30j0zll]A
[bookmark: _1fob9te]1.What is the mean value for reading score?
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Forumula = Average(b2:b1001)

The AVERAGE function in Excel is used to calculate the mean of a group of numbers

[bookmark: _3znysh7]2.	What is the median value for reading scores?
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	Forumula =MEDIAN(H2:H1001)

	
	

	Result
	69




The median is a measure of central tendency that represents the middle value in a dataset when the values are arranged in ascending or descending order. It effectively divides the dataset into two halves, with 50% of the values falling below the median and 50% above it.



[bookmark: _2et92p0]3. What is the mode of the reading score?
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	Formula  =MODE.SNGL(H2:H1001)

	Result
	74



In statistics, the mode is the value that appears most frequently in a data set. For example, in the data set {2, 3, 4, 4, 5, 6, 6, 6}, the mode is 6 because it occurs more often than any other number. A data set can have one mode, more than one mode, or no mode at all if no number repeats.

[bookmark: _tyjcwt]4. What is the standard deviation for writing score?
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	Formula  =STDEV.S(C2:C1001)

	Result
	15.19565701



The standard deviation is a measure of the amount of variation or dispersion in a set of values. It quantifies how spread out the values are from the mean (average) of the data set.
[bookmark: _3dy6vkm]5. Which one of the variables has a larger variance?
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	Formula
	=VAR.S(F2:F1001) 
	229.918998

	
	=VAR.S(G2:G1001
	213.1656046

	
	=VAR.S(H2:H1001)
	230.907992

	
	
	
	

	· The variable Writing Score has the largest variance (230.91).
	

	· The Reading Score has the smallest variance (213.17)
	

	
	
	
	




[bookmark: _1t3h5sf]6. Which one of the variables has a larger standard deviation?"
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	Formula
	.=STDEV.P(F2:F1001)
	15.15549666

	
	.=STDEV.P(G2:G1001)
	14.59289002

	
	.=STDEV.P(H2:H1001)
	15.18805728



[bookmark: _4d34og8]7.    Can you interpret the last three outcomes?
These rows show variations in academic performance related to different backgrounds and preparation levels. Outcome 999, despite not completing a test preparation course, achieved the highest scores among the three students'

[bookmark: _2s8eyo1]B

Function IF
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In this case, I used the IF function in Excel to determine whether students passed or failed based on their maths scores. To do this, I used the formula =IF(F1050>=50, "Pass", "Fail"). This formula checks if the value in cell B2, which represents a student's maths score, is 50 or higher. If it is, the formula returns "Pass"; otherwise, it returns “Fail”
[bookmark: _17dp8vu]TASK 2
1.    Find out what is the correlation between writing score and reading score.
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[bookmark: _26in1rg]
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The correlation coefficient of 0.955 suggests that as writing scores increase, reading scores also tend to increase in a strongly linear manner.

B. Produce a scatterplot of the two variables. Use writing score on the horizontal axis and reading score on the vertical axis and comment on the graph. 
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There is a clear positive correlation between reading scores and writing scores. As the writing scores increase, the reading scores also tend to increase.

This strong positive correlation indicates that there is a relationship between students' writing and reading abilities. Improvement in one area might be associated with improvement in the other.
[bookmark: _lnxbz9]Task 3
[bookmark: _35nkun2]Introduction
In today's world, the ability to analyse and interpret data is essential for making informed decisions across various fields. Duarte (2024) notes that 90% of the world’s data was generated in just the last two years, illustrating the unprecedented growth in the volume of data we need to process.
While Pruciak (2021) points out that most data analysis is performed using Python and other programming languages, there are simpler alternatives available. In this essay, I will explore three such tools—SPSS, Excel, and Tableau—along with their advantages and disadvantages. Additionally, I will explain the Data Mining Cycle and its significance, providing relevant examples.
[bookmark: _1ksv4uv]Spss
Originally known as the Statistical Package for the Social Sciences, is a comprehensive statistical software suite widely used in academic research, market research, healthcare, government, and various other sectors. According to IBM (2023) annual report, the SPSS, it's used by over 250,000 organisations worldwide.
SPSS provides robust tools for data preparation, allowing users to import, clean, transform, and manage data from diverse sources. It simplifies the calculation of descriptive statistics, including frequencies, measures of central tendency (mean, median, mode), and measures of dispersion (range, variance, standard deviation), while also enabling the creation of insightful visualisations such as histograms and bar charts.
For researchers seeking to draw conclusions from their data, SPSS supports a wide range of inferential statistics. This includes various hypothesis testing procedures, such as t-tests, ANOVA, correlation, regression, and non-parametric tests, enabling inferences about populations based on sample data. 
However, according to Intellectus Statistics(n.d), SPSS has a steeper learning curve compared to some other statistical software. Mastering its full functionality may require training and practice. While still being limited compared to programing languages.
[bookmark: _44sinio]Excel
While primarily known as a spreadsheet program, Microsoft Excel has become an indispensable tool for data analysis in many fields. According to a Gov.au(2023), Excel is used by 89% of Australian businesses, highlighting its widespread adoption.
Excel's intuitive interface and familiar grid layout make data entry and organisation straightforward. Users can easily import data from various sources, including text files, databases, and other spreadsheet formats. With its built-in functions and formulas, Excel enables users to perform calculations ranging from basic arithmetic to complex statistical analyses. Popular functions include SUM, AVERAGE, IF, VLOOKUP, and COUNTIF, allowing users to summarise, filter, and transform data.
Excel also offers powerful data visualisation capabilities, enabling users to create charts, graphs, and other visual representations of their data. Whether it's a simple bar chart to compare sales figures or a complex scatter plot to visualise correlations, Excel's visualisation tools help users gain insights and communicate findings effectively.
According to Elhady (2024), Excel has technical limits on the number of rows and columns it can handle, which can be a constraint when working with massive datasets. Additionally, while Excel offers a range of built-in statistical functions, it may not have the depth or flexibility required for more advanced or specialised analyses.
[bookmark: _2jxsxqh]Tableau
According to Tableau's own reporting, over 10.000 organisations worldwide use their software for data analysis and visualisation (Tableau, 2024).
Tableau's drag-and-drop interface makes it user-friendly, even for those without extensive technical expertise. Users can connect to a wide range of data sources, including spreadsheets, databases, and cloud-based platforms, and seamlessly blend data from multiple sources.
The software's strength lies in its ability to create visually appealing and interactive dashboards and reports. Users can customise the appearance of their visualisations with a variety of charts, graphs, maps, and other visual elements. The interactivity of Tableau dashboards allows users to explore data dynamically, filtering, drilling down, and highlighting specific aspects of interest.
One of Tableau's notable features is its ability to handle large datasets efficiently. Its data engine optimises performance, allowing users to explore millions of data points without significant lag. Additionally, Tableau offers real-time data connectivity, enabling users to monitor and analyse data as it updates.
While Tableau excels at data visualisation, it has some limitations. It can be relatively expensive compared to other data analysis tools, particularly for enterprise-level deployments. Additionally, while Tableau offers some data preparation capabilities, it may not be as comprehensive as dedicated data preparation tools.
[bookmark: _z337ya]Data Mining 
According to Han, Kamber, and Pei (2011), data mining is the process of discovering patterns, correlations, and anomalies within large sets of data through the use of various techniques from machine learning, statistics, and database systems. The primary goal of data mining is to extract valuable information from data, turning raw data into meaningful insights that can drive decision-making, optimise processes, and provide a competitive edge in various industries. 
According to Fayyad, Piatetsky-Shapiro, and Smyth (1996), the data mining process can be viewed as a sequence of steps that transform raw data into valuable knowledge. This process, often referred to as the Knowledge Discovery in Databases (KDD) process, involves several stages: data selection, preprocessing, transformation, data mining, interpretation/evaluation, and knowledge utilisation. Each stage plays an important role in ensuring the quality and relevance of the extracted information.
Additionally, data mining techniques can be broadly categorised into predictive and descriptive methods. Predictive methods, such as classification and regression, aim to predict future outcomes or trends based on historical data. For instance, a retail company might use classification algorithms to predict which customers are most likely to respond to a promotional offer, allowing for more targeted marketing campaigns. On the other hand, descriptive methods, such as clustering and association rule mining, focus on identifying patterns, relationships, and structures within the data. These methods can be used to uncover customer segments with similar purchasing behaviour or to identify products that are frequently purchased together.
[bookmark: _3j2qqm3]Conclusion
Choosing the right data analysis tool depends on the specific needs of the project. SPSS is ideal for complex statistical analysis, Excel for basic data manipulation, and Tableau for interactive visualisation. The Data Mining Cycle provides a structured approach to extracting valuable insights from data, leading to better decision-making and improved business outcomes.
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