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[bookmark: _Toc171454415]Introduction 
This report outlines analysing a student performance dataset by employing the Microsoft Excel tool and the SPSS statistical software. The assessment objectives are to compare mean, median, mode standard deviation and variance for reading and writing scores. Further, the relation between writing and reading scores is examined, and simple visualisation with the help of Excel spreadsheets is also explained. It describes the strengths and weaknesses of using Excel and SPSS for data analysis as well as the necessity, steps and procedures of the Data Mining Cycle. The findings of this analysis will help understand students’ performance and guidelines for proper handling of data.
[bookmark: _6oep35w98idx][bookmark: _Toc171454416]Section 1
[bookmark: _hybfkbn6brjv][bookmark: _Toc171454417](a) Using Excel or SPSS statistical software, you need to discuss and analyse the student performance dataset (provided) to evaluate the following
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Figure 1: Statistics of reading score
(Source: SPSS)
[bookmark: _sq2evnt2a3bc][bookmark: _Toc171454418]1. What is the mean value for reading score?
Referring to Figure 1, the get read score mean value is 69. 17. In this case, the mean, which is also referred to as the average, is obtained by adding all the individual scores and then dividing the total sum by the total number of scores. This means that on the mean basis, students scored 69.17 in their reading assessments is disappointing. The mean gives an exact position of every group of scores about the individual’s scores to give a general picture of the classifications which can in this case be a general reading performance.
[bookmark: _ygeu9be09kc6][bookmark: _Toc171454419]2. What is the median value for reading score?
In light of Figure 1, the median value for the reading score is 70.00. The reading addresses the middle score when all scores are organized in rising requests. It shows that a portion of the understudies scored below 70.00, and the other half scored previously. The median provides a measure of focal inclination that is less impacted by outrageous qualities contrasted with the mean, offering a clearer picture of the regular understanding score.
[bookmark: _7pw60km7y3qc][bookmark: _Toc171454420]3. What is the mode of the reading score?
Given Figure 1, the mode of the reading score is 72. The mode is the most often happening value in the dataset. This shows that 72 is the reading score accomplished by the largest number of students. The mode gives an understanding of the most commonly recognized perusing performance level inside the group.
[bookmark: _d6701og31ehm][bookmark: _Toc171454421]4. What is the standard deviation for writing score?
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Figure 2: Statistics of writing score
(Source: SPSS)
The standard deviation for the writing score, as seen in the bar chart, is 15.19%. This figure indicates how far the sample's writing scores vary from the mean. A big standard deviation indicates that the score of writing is changeable. A small standard deviation indicates a score closer to the mean, while a large standard deviation indicates a score that is significantly higher or lower. In this situation, the standard deviation is 15.19 per cent. This site's test variability indicates moderate variability in writing scores for sample data. 
[bookmark: _49emwy538t4z][bookmark: _Toc171454422]5. Which one of the variables has a larger variance?
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Figure 3: Finding larger variance on three variables
(Source: SPSS)

This means that the variable with the biggest standard variation among the scores given is the Writing score (230. 9360225). In turn, the Math Score lags somewhat behind, with a variance of (230.1143328). The Reading Score has the least amount of variation (213.1656046) in the score variance, which may indicate that reading scores are more stable than Mathematics and Writing scores. Improved standard deviations from writing and making subscores indicate increased variation in students' ability in these disciplines. This may necessitate intervention in terms of the support and resources needed for children's growth to address the variety in their abilities, thereby improving their performance in both writing and math.
[bookmark: _4xde4ma67evx][bookmark: _Toc171454423]6. Which one of the variables has a larger standard deviation?
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Figure 4: Identifying larger standard deviation between three variables
(Source: SPSS)
The writing score has the largest standard deviation but somewhat greater than the math score. Writing scores show the most variation, 15.196, compared to the other two subjects.
The data suggests that students' writing achievements are more complex or have a wider range of outcomes compared to math and reading outcomes. Students' writing skills vary greatly in the first and third academic categories, with results that deviate from the overall average.
[bookmark: _9k0upx55juku][bookmark: _Toc171454424]7. Can you interpret the last three outcomes?
The analysis of the data obtained from experiments shows numerous facts about the discrepancies in students’ performance across the given subjects. As for writing scores, we can see that they explain the highest standard deviation from the mean compared to math and reading scores, which proves that there is a wider dispersion of students’ writing performance. Such fluctuations indicate the fact that while some students are good at writing, others are badly off in Mathematics or reading. On the other hand, the reading scores display the lowest volatility meaning that the field par performance is more homogeneous among students. These results confirm the necessity of an individualized approach in educational initiatives regarding the diversified demand in the sphere of writing skills. Utilizing resources and efforts on variability, educators are capable of increasing the general academic performance of students as well as improving the fairness of learning outcomes.
[bookmark: _mlei1eqxu3x7][bookmark: _Toc171454425](b) Using MS Excel you need to demonstrate how you can present the data in your report using any Excel functions such as IF, PIVOT TABLES, CHARTS AND GRAPHS.
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Figure 5: Average measurement between gender and reading score, writing score and math score in pivot table
(Source: Excel)
It is the conclusion of this data analysis that attempts to explain the average results in math, reading, and writing, with gender, group classification, and task completion status as variables. The targeted findings demonstrate significant differences between the levels of achievement of males and females. For the respondents under this category, females had a slightly higher mean grade in reading and writing than males. At the same time, there are differences in average scores by gender that put males somewhat ahead of females in mathematics. Such findings argue that gender should be taken into account when assessing learners’ academic performance.
Out of all the factors under observation, task completion stood out as the key factor that affects scores of students in all the groups and between the genders. For both males and females, finishing tasks also depicts higher mean scores in mathematics, reading, and writing. This trend applied to all the five groups of testees namely (A-E). On the other hand, lack of completion of tasks was correlated with lower measures in all the subjects. Such a pattern clearly shows the positive relationship between task and academic performance meaning that people should engage well in tasks for them to perform well.
In addition, it was established that groups differ regarding their mean scores with group A to E. Still, if one compares the scores when the tasks were fully done, one would notice an increase in the scores from one condition to another, implying that the large scores are associated with task completion regardless of the type of the condition given to them. However, when it comes to accomplishment of tasks, all educational groups affirmed most of the scores for both boys and girls especially in reading and writing though specifically Group E. 
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Figure 6: Average measurement between gender and reading score, writing score and math score
(Source: Excel)
The data shows the average ratings of the students in terms of math, reading, and writing with their gender, the group they belong to, and task completion rate. It reveals different performance patterns for male and female students grouped by five separate classes (A-E) and split by the accomplishment of tasks. Females usually have higher literacy outcomes in all the groups, especially when doing tasks. Male students also contribute better results in all the studied subjects with the successful performance of tasks, still, their outcomes are a tad lower in case of reading and writing compared to female students. The chart clearly shows that the level of task completion has a direct relation with the academic achievement as supplemented by all the groups and subjects for both male and female students.
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Figure 7: Average of education level and reading score, writing scores and math score
(Source: Excel)
Information table consists of average scores in math, reading, and writing distributed according to the education level, gender, and the socio-economic status in the form of free/reduced price or standard meals. In each level of education, the scores are again differentiated according to the sex of the inhabitants, that is, females and males. In summary, those possessing a master’s degree have the highest scores in reading and writing purposes, while holders of a bachelor’s degree pose the highest average math scores. Students with standard socio-economic status have comparatively better scores than the students with free/reduced status in every level of education. Hence, the grand total averages amount to 66. 09 for maths, 69. 17 for reading, and 68.05 for writing.
[bookmark: _6jh2wnskt815][bookmark: _Toc171454426]c) Using SPSS 
[bookmark: _httlpzhp3ox6][bookmark: _Toc171454427]1. Find out what is the correlation between writing score and reading score. 
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Figure 8: Pearson correlation between reading score and writing score
(Source: SPSS)
The table shows the correlation coefficients between the scores of reading and the scores of writing. Pearson coefficient of correlation gives the measure of the extent of positive or negative linear relationship between two variables. Here the coefficient of the correlation between read scores and the writing scores is given as. Therefore, it can be concluded that there is a very strong positive correlation between the two variables, 0.955. This high correlation can also be interpreted in a way that, as reading scores rise, so also does there rise the writing scores and vice versa. Looking at the result it has the significance value (Sig. 2-tailed) less than. As expected, the correlation coefficient, r = 0.001, shows that the relationship between the two sets is statistically significant at 0. 01 level (2-tailed). As such, this low p-value depicts a significance level, which is less than 0. In effect 1% possibility that the observed correlation obtained in this study is due to sample fluctuation hence enhancing the reliability of the correlation result.
[bookmark: _ogk00ocezqb6][bookmark: _Toc171454428]2. Produce a scatterplot of the two variables. Use the writing score on the horizontal axis and the reading score on the vertical axis and comment on the graph. 
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Figure 9: Scatter plot
(Source: SPSS)
The given scatter plot represents the correlation of writing (X axis) and reading (Y axis) results of certain students. The coordinates which make up this graph are writing and reading results of all the students in the class. The scores are relatively heavily concentrated on the diagonal line which increases from left to right showing the positive correlation between writing and reading abilities.
The results of the analysis also revealed that there is a positive relationship between the writing skills and the reading skills, and this relationship is evident regardless of the level of achievement made on both skills. This chart is an affirmation of the Pearson correlation coefficient, which was deduced above as 0.955 this is shown by the linear regression of indicating a strong positive relation between the two variables. Indeed, the distribution of the data points means that the majority of students display similar scores in the aspects of writing and reading. As it can see most of the points are indebted to the linear tendency, which means that with some exceptions, the results of students’ achievements evaluated in writing and reading sections are strongly interrelated. A good score in writing makes a good score in reading almost guaranteed and vice versa. The strategy of using a scatter plot proves helpful for portraying the relationship between reading and writing competencies that has been previously mentioned and supports the hypothesis of the positive correlation of the two. This is useful knowledge for educators and policymakers involved in teaching of integrated literacy because the above graph illustrates the statistical data of a positive relationship between these two subject areas.
[bookmark: _6xrb6xof4uq6][bookmark: _Toc171454429]Overall conclusion
Applying Microsoft Excel and SPSS specific records of students’ performance provides an understanding of the relationships between reading, writing, and mathematics learning outcomes and various factors. The descriptive statistics involving the mean, median, mode, standard deviation and variance of the scores indicated that students with standard SES perform better than the others. It was also confirmed that reading and writing scores have a strong positive relationship .955 which mean that if skills in one area are enhanced the other will be a beneficiary. It also highlighted the need to develop unique educational methods to cope with the performance differences, pinpointing the completion of tasks as one of the key indicators affecting students’ performance across subject, class, and gender.


[bookmark: _5nn0xl4t4yjm][bookmark: _Toc171454430]Section 2
a) Discuss the advantages and disadvantages of using SPSS or Excel or Tableau using relevant practical examples.
[bookmark: _dv88nzcn9ico][bookmark: _Toc171454431]1. Microsoft Excel
Advantages
· Ease of Use: Microsoft Excel is particularly well known for two primary traits – ease of use and convenience (Sharma and Vidani, 2023). It is easy to learn and does not necessitate a lot of training for simple data input, processing and analysis, therefore can be employed by hard and soft users.
· Versatility: Excel is not just limited to data analysis but also as a program specialising in spreadsheets, calculations, and charts (McFedries, 2022). It is also compatible with other Microsoft Office products and services; therefore, it boosts efficiency and teamwork.
Disadvantages
· Limited Statistical Analysis: Despite its superior and comprehensive functionality Excel has some drawbacks in doing complex statistical analysis compared to specific programs such as SPSS (Kulas et al. 2021). Some advanced statistical functions can be done easily while others will take a lot of manual input or the use of add-ins.
· Data Size Limitations: This is because Excel has limitations regarding the manipulation of large datasets (Cainas et al. 2021). Data handling and computational capabilities can be significantly affected by large volumes of data or complex computations, which in turn may result in incorrect results or system failure.
[bookmark: _qrpx53gkg85g][bookmark: _Toc171454432]2. SPSS (Statistical Package for the Social Sciences)
Advantages
· Advanced Statistical Analysis: As for the packages, SPSS is oriented to statistical analysis and provides a vast number and a broad variation of the contemporary complicated statistical procedures. This application offers tools for regression analysis, factor analysis, ANOVA, etc, which would make it appropriate to be used in research and learning institutions (Falát and Piscová, 2022).
· Automation: Using the SPSS syntax programming feature, the program can perform repetitive tasks and special analysis once coded (Loffing, 2022). This makes processes to be reproducible, hence making the research process to be efficient.
Disadvantages
· Steep Learning Curve: As for the second study, more time is needed to analyse the data as SPSS has a higher level of difficulty than Excel and the subject concerned needs to go through certain training in terms of knowing statistical concepts well (Burckhardt et al. 2021). The users may need to spend time learning syntax programming for some of the more advanced operations.
· Cost: While there are free trials available in SPSS, it is expensive as it is commercial software which requires licensing fees for individual users or small organisations. This cost may limit the users who would be willing to use the service due to their inability to afford such charges (Liljamo et al. 2020).
[bookmark: _8gsjd15vhqpx][bookmark: _Toc171454433]3. Tableau
Advantages
· Advanced Visual Analytics: Tableau is also quite strong in the data dashboard and analytical facility along with visually effective information graphics. It lets a user examine data interactively and be able to find out interesting occurrences easily (Jentner et al. 2023).
· Ease of Visualisation: This drag-and-drop tool is very useful in creating complicated visualisations without writing much code. They include maps, charts and graphs that help in the visualisation of the solution and the data set (Yau, 2024).
Disadvantages
· Cost and Licensing: Tableau is paid software that is structured with different levels of pricing features and licensing models. This can be costly to the user or the organisation, especially if the user or the organisation is an individual user or a small organisation hence the access is limited (Goodale et al. 2020).
· Complexity for Beginners: Tableau makes visualisation quite easy, however, handling some of the features and increasing performance might need some kind of practice. Newcomers in the software may experience some difficulties during their initial few practices.
[bookmark: _naw27q1qi01u][bookmark: _Toc171454434]b) Explain the meaning and importance of the Data Mining Cycle with examples.
Data mining as a part of knowledge discovery from databases is the essential step in the modern business analysis tools that converts the raw data into the utmost useful information. This is a cyclic process and is made up of several stages that are tightly connected and each of them is crucial when it comes to revealing the patterns, trends and relations which are to be used in decision-making and strategic planning in various industries.
Data selection is a process of selecting and collecting data from a variety of data sources (Chen et al. 2020). This phase is actually the first one as future analyses can only be as good as the data collected by the researcher. For instance, decision-makers in the healthcare sector need to decide when to select patient records and their history for data analysis in the prognosis of a patient’s health.
Data cleaning and transformation are then highlighted in Data Preprocessing with regards to improving the quality of data and its appropriateness for analysis (Taleb et al. 2021). These activities involve missing values, duplicate values, and standardising the values to a single format. It is also important in enhancing the reliability and accuracy of data, which in some studies like financial studies, data must be accurate for risk control and investment decisions.
Data Transformation is the process of making data fit for analysis from the raw form that it is collected in (Xu et al. 2020). Data pre-processing includes techniques such as aggregation, normalisation, and feature creation that help in easy data mining. In communication, analysing customer interaction data and changing it into knowledge is useful in creating customer campaigns and also analysing customer loyalty.
Data mining itself contains numerous algorithms and techniques including clustering, classification, and regression to get insights as well as relationships from the data (Papakyriakou and Barbounakis, 2022). This phase is regarded as critical in arriving at conclusions on operations and competitive edges valuable for business operations. For example, in retailing, identification of sales patterns for customers' preferences, and strategic management of stocks improve the business profitability as well as customer appreciation.
Pattern Evaluation seeks to establish whether the identified patterns are pertinent and critical to an organisation’s goals (Locke et al. 2022). Developing insights helps to confirm and pre-screen that they can be applied and that they are pertinent to achieving goals and objectives. In telecommunications, a key measure is the examination of the customer usage profile facilitated in the market segmentation, improving customer satisfaction and loyalty.
The last process is Knowledge Presentation that encompasses the actual sharing of the insights garnered through the use of visual representations, customary reports or live dashboards. 
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