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[bookmark: _58l2qckqtukt][bookmark: _Toc171362928]Section 1: 
[bookmark: _ozkgriuzfy37][bookmark: _Toc171362929]Introduction 
This paper analyses a broad database of students’ achievement officially known as academic proficiency which encompasses reading comprehension, writing, and mathematics. 
Factors considered in this context comprise gender, parents’ education, preparedness for the tests through study, and the student's socio-economic status as depicted through the type of lunch. Additionally, a statistical analysis of the identified variables on Excel and SPSS will be performed to analyse the patterns within the data. This analysis involves aspects of data description, data visualisations, and determination of correlation coefficients. Thus, by evaluating these factors, it is possible to construct ideas about the interactions of factors that influence students’ performance that may illustrate educational approaches and efforts to enhance student accomplishment within various categories of student populations.
[bookmark: _5j7izrwnp4yw][bookmark: _Toc171362930](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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Description automatically generated with medium confidence]Figure 1: Descriptive statistics of reading score 
(Source: Excel)
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Screenshot  SPSS: Descriptive statistics

1. [bookmark: _gdpnam3zzb2k][bookmark: _Toc171362931]What is the mean value for reading score?
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                                     Screenshot Excel: Mean value for reading score
Value: 69. 169
Explanation: Average to the extent of the reading score is 69. 169, the central value mark that gives an average of the findings concerning the students. This is obtained by adding up all the reading scores of the individual students and then dividing the total by the number of scores received. A mean of 69. On average, students score 169 in reading. That can be seen as reasonable but there is a need to show improvement.
2. [bookmark: _d17p1l5mnih6][bookmark: _Toc171362932]What is the median value for reading score?
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                                Screenshot Excel: Median value for reading score

Value: 70
Explanation: The specific values for the overall, literacy, and numeracy median reading scores were obtained as 70. Meaning, that the median is the middle number of the set of values in case all scores are arranged in an ascending order. This is an indication that the country’s students scored below 70 per cent by half while the other half scored above. Since the median is close to the mean, the distribution of the scores should not be skewed that much towards the higher or lower value of reading.










3. [bookmark: _wjyshw812fwc][bookmark: _Toc171362933]What is the mode of the reading score?
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                                         Screenshot Excel: Mode of the reading score

Value: 72
Explanation: The minimum of the mode is 72 meaning it is the most representative score of the reading standard in the given set. The mode of an academic distribution indicates the score that most of the students obtain and thus, 72 was indicated as the most frequent score among the students.

4. [bookmark: _rp9aokyxfzbw][bookmark: _Toc171362934]What is the standard deviation for writing score?
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                          Screenshot Excel: Standard deviation for writing score
Value: 15.19566
Explanation: The data for the standard deviation for the writing score as presented in the bar chart is 15.19566. This value shows how much the extent of the spread of the writing scores for the sample deviates from the mean. A large standard deviation means that the score of writing is variable and can be very high or very low while a small standard deviation means that the score is relatively closer to the mean. In this case, the standard deviation is 15.19566. This site gives a test variability which indicates moderate variability in the writing scores of the sample data.













5. [bookmark: _1jm1od72qyjz][bookmark: _Toc171362935]Which one of the variables has a larger variance?
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               Screenshot Excel: Variance of writing score, math score and reading score

This implies that the standard variation of the said variable has the highest standard variation in relation to the scores given, and this variable is the Writing score with 230. 908. In turn, the Math Score remains slightly behind with a variance of 229.919. In the score variance, the Reading Score exhibits the least amount of variation 213.1656 and this might imply that reading scores are more consistent than those of Mathematics and Writing. Improved standard deviations from writing and making sub scores is an indication of greater variances in students’ performance in the subjects of writing and making. This may call for intervention in terms of support and resources required for children’s development with regard to the variability observed in their abilities and hence, enhancing their performance in writing as well as in maths. 
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                             Figure 2: Variance comparison Chart between reading score, writing score and maths score. 
  (Source: Excel)
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Screenshot Excel: Variance comparison between reading score, writing score and maths score. 





[bookmark: _fv1ad2e6ht2r][bookmark: _Toc171362936]6. Which one of the variables has a larger standard deviation?

The writing score has had the highest standard deviation; nonetheless, it is slightly higher than the standard deviation of the maths score. This means that Writing Scores have the largest 15.1630801, or the highest amount of variation or dispersion as compared to the other two subjects. Based on the information above, it is possible to conclude that the complexity of student achievements in writing is a little bit higher or the variety of results is a little bit bigger in comparison with the outcomes of maths and reading. Students’ writing skill seems to vary more than in the first and third academic areas; scores are significantly uneven, diverging from the general average.
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Figure 3: Standard deviation chart comparison between the variables. 
(Source: Excel)
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Screenshot Excel: Standard deviation comparison between the variables.






6. [bookmark: _3rkfl16bvlxs][bookmark: _Toc171362937]Can you interpret the last three outcomes?
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                Chart: Variance and standard deviation of variables


As for the scores, the last one reflects the highest variance of the writing score 230.907992 and the highest standard deviation 15.19565701; the math score is the second highest variance 229.918998 and standard deviation 15.1630801, while the reading score has the smallest variance, 213.1656046 and standard deviation of 14.60019194. 
This means that student attainment in the area of writing is the most difficult to predict of the three subjects. However, the variation in writing scores is relatively higher than that of reading; this could imply that the students have different abilities in writing or that the results have some irregularities in this area. Maths scores have similar fluctuations but are just slightly less explosive. The results show that the score trend is most consistent for reading whereby its variance and standard deviation are the least.


[bookmark: _askifm1ygxvz][bookmark: _Toc171362938](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. (Show your workings with full screenshots).

Parental level of education and gender.
	
	
	
	

	gender
	parental level of education
	Count of parental level of education
	Count of gender

	female
	associate's degree
	116
	116

	
	bachelor's degree
	63
	63

	
	high school
	94
	94

	
	master's degree
	36
	36

	
	some college
	118
	118

	
	some high school
	91
	91

	female Total
	
	518
	518

	gender
	parental level of education
	1
	1

	gender Total
	
	1
	1

	male
	associate's degree
	106
	106

	
	bachelor's degree
	55
	55

	
	high school
	102
	102

	
	master's degree
	23
	23

	
	some college
	108
	108

	
	some high school
	88
	88

	male Total
	
	482
	482

	(blank)
	(blank)
	
	

	(blank) Total
	
	
	

	Grand Total
	
	1001
	1001

	
	
	
	




Figure 4: Pivot Table - Average score on parental level of education and gender.
(Source: Excel)
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                 Screenshot Excel : Average score on parental level of education and gender.

This pivot table gives the distribution of students’ parents’ education by gender of the students for a sample of 1000 students. According to the current study, among the female students, the highest education level attained by the parents the total number is 518 while others attended some college (118) and other parents had an associate’s degree (116). 
In the case of male students, the results point to the same picture, although slightly different numbers total of 482 with the most represented being associate’s degree (106), some college (108) and associate’s degree (106). Females have a slightly higher total count (518) compared to males (482). Both genders show significant representation across different levels of parental education, with 'Some College' and 'Associate's Degree' being relatively high for both genders.









Average Scores by Gender.
	gender
	Average of reading score
	Average of writing score
	Average of math score

	female
	72.60810811
	72.46718147
	63.63320463

	male
	65.47302905
	63.31120332
	68.72821577

	Grand Total
	69.169
	68.054
	66.089



Figure 5: Pivot Table - Average Scores by Gender.
(Source: Excel)


The following table shows only the average scores according to gender in the subjects of reading, writing, and mathematics. Reading and writing scores are quite similar, both being around 72.6 and 72.5, respectively. Male students score highest in math with an average of 68.73, while their reading and writing scores are lower, at 65.47 and 63.31, respectively. Female students excel in reading and writing compared to male students. Male students excel in math compared to female students. Overall, reading scores are the highest, followed by writing and then math when considering both genders combined.
These patterns could reflect differences in interests, teaching methods, or other educational influences that vary between genders. This interpretation provides insight into areas where each gender performs well and areas where there might be room for improvement.
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                                                  Chart : Average scores by gender.
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                                 Screenshot Excel: Average Scores by Gender.


Performance Based on Test Preparation Course 
	test preparation course
	Average of reading score
	Average of writing score
	Average of math score

	completed
	73.89385475
	74.41899441
	69.69553073

	none
	66.53426791
	64.5046729
	64.07788162

	Grand Total
	69.169
	68.054
	66.089



                Figure 6: Pivot Table - Average performance based on test preparation courses.
(Source: Excel)

The following table shows the effects of test preparation courses in numbers reached in mathematics, reading, as well as writing. Achievement results also showed that students who took a preparation course scored significantly higher than those who did not. For mathematics, the total average achieved by students who went through the course was 69.70, compared to 64. The difference in the results further increases in reading holy where the course completers obtained a raw score of 73. 89 on average, while the respondents’ average score was 66. 53 for non-completers. Writing follows the same pattern, where course completers scored 74. 42 per cent of those who had preparation skills used them constantly and the remaining 58 per cent did not use them at all, and the mean score was 64.50. Looking at the general summary of the bubbles, the overwhelming totals put the average at 66.089 for maths, 69. 169 for reading, and 68. 054 for writing. These outcomes proactively support the hypothesis that test preparation courses positively impacted students’ performance in each of the three courses.
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                    Chart: Average on performance based on test preparation courses.
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        Screenshot Excel : Average on performance based on test preparation courses.

Scores by Parental Level of Education.
	parental level of education
	Average of writing score
	Average of math score
	Average of reading score

	associate's degree
	69.8963964
	67.88288288
	70.92792793

	bachelor's degree
	73.38135593
	69.38983051
	73

	high school
	62.44897959
	62.1377551
	64.70408163

	master's degree
	75.6779661
	69.74576271
	75.37288136

	some college
	68.84070796
	67.12831858
	69.46017699

	some high school
	64.88826816
	63.4972067
	66.93854749

	Grand Total
	68.054
	66.089
	69.169



Figure 7: Pivot Table - Average scores on scores by parental level of education. 
(Source: Excel)

The following is the average scores in mathematics, reading and writing based on the parental education level. Students whose parents have a master's degree consistently achieve the highest scores across all subjects (maths: 69.75, reading: 75.37, writing: 75. 68, had parents with a bachelor’s degree, those with parents having a master's degree and father’s business owners self-employed. Students with parents who have some high school education score the lowest in all areas (maths: 63 the learners’ average assessment was as follows: reading 66. 94%, writing 64. 89%. Notably, the students enjoy better academic performance if their parents have an associate’s degree than those parents who only had a high school education. The average mean of the overall scores is 66. 089 for maths, 69. 169 for reading, while 68 was received for other uses. 054 for writing. 
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                                        Chart: Scores by parental level of education.
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                        Screenshot Excel: Scores by parental level of education.


Scores by Lunch Type.
[image: ]
Figure 8: Picot table- Average scores by lunch type.
(Source: Excel)

Standard lunch students average higher in each of the subjects as opposed to free reduced lunch students. The largest gap is again in maths, and standard lunch students are about 11 points higher. Arising from the analysis of the literacy subsectors, teaching and learning gaps are relatively lower and are estimated to be between 7-8 percentage points. Perhaps the grand total row is more of general averages which have been computed for all the students.
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                                                Chart: Scores by lunch type.
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                                  Screenshot Excel:Scores by lunch type. 
[bookmark: _7a2kxa1palsp][bookmark: _Toc171362939](c) Using SPSS 
[bookmark: _3epktihr6oyu][bookmark: _Toc171362940]1. Correlation between writing score and reading score.
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Figure 9: Correlation between reading score and writing score.
(Source: SPSS)
Reflected in the correlation table, is a very strong positive correlation between reading and writing scores. From the preceding analysis, the Pearson correlation coefficient is. This value is equal to 955, and it also shows that the two variables are very strongly and positively linearly related to each other. This is an indication that when one variable, for instance, reading scores rises, the other such as the writing scores is more likely to rise as well. The obtained ‘Sig. 2-tailed’ value of .000 is less than. 05 level of confidence because the value is higher than 0.001, thus revealing a very strong positive relationship between website traffic and total sales. 01 level. This high correlation implies that there is a likelihood of a student's performance in the aggregate scores of readings and writing as these areas of learning are interrelated. The sample size when developing both variables has been 1000.
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                                   Screenshot SPSS: Correlations.

[bookmark: _kym38fobg9ft][bookmark: _Toc171362941]2. Produce a scatterplot of the two variables. 
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Figure 10: Scatter plot 
(Source: SPSS)
The graph shown above is a scatter plot which shows the comparison between the scores of reading and writing subsets. This is a scatter plot whereby each dot corresponds to scores for the two areas by a student. The plotted points represent an extremely narrow, and rising straight line which depicts a gain of values when passing from one variable to the other. What is more, it can be noticed that the higher the writing scores the higher the reading scores and that is in connection with the value of the Pearson coefficient. Consequently, the present cost is respectively equal to 955 from the preceding table. This graphic makes it possible to confirm the existence of a strong positive linear correlation between reading and writing skills. 
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                                                 Screenshot SPSS: Scatter plot.


[bookmark: _79odlglhd9x2][bookmark: _Toc171362942]Overall analysis Conclusion
Student performance analysis involved areas of reading, writing, and mathematics, with gender, parents’ education, testing preparation, and socioeconomic status taken into account. Key findings include: In all the subjects, the writing scores revealed the highest volatility; the female students performed better than the male students across all over the subject sectors; the test preparation improved the performance significantly. These findings bring deeper understanding to the multifaceted determinants of children’s performance in school and may indicate directions for facilitating student success in education in different groups of learners.

[bookmark: _ntv8xdevz0c][bookmark: _Toc171362943]Section 2: 
[bookmark: _n06zcnpzlmye][bookmark: _Toc171362944]Discuss the advantages and disadvantages of using SPSS, Excel or Tableau using relevant practical examples.
Advantages 
· SPSS
SPSS is internationally known for having a graphic user interface and is one of the easiest programs to use even for the person who is not so familiar with the statistical tools (Abbasnasab Sardareh et al. 2021). This ease of use enables students and working professionals to undertake complicated data analysis and personal computations with some measure of ease. The major advantage of descriptive statistics in SPSS is numerous when it comes to data analysis (Cooksey and Cooksey, 2020). They offer a brief description of extensive collections of information and include the means, spread, and distribution. The use of tables is effective in displaying the mean of scores with a range of values of the tests besides minimum and maximum mean, standard deviation of 1000 students in terms of reading, writing and the scores provided in mathematics. This enables one to compare the subjects and easily notice some unusual values, check the sample size, and set the stage for other complicated analyses. Hence, these statistics help to get a preliminary view of the basic characteristics of the dataset. 
[image: ]
Figure 12: Descriptive statistics
(Source: SPSS)

· Excel
The fact that it is one of the most commonly used applications and is most likely available in all offices is perhaps its biggest strength. Excel is widely used globally, and most of the users have prior knowledge of this software, be it from personal or organisational use (Daff, 2021). Based on the variance comparison above, graph charts in Excel have several advantages when displaying and analyzing data. In Figure 2 from Section 1, the bar chart gives the simplicity of sorting out the differences as per the status of class, reading, maths, and writing scores. Values of the variances are depicted on top of each bar to make them as accurate as possible; on the same note, the intended complex representations make it easier to understand various statistics by making them more visible. This format is easier to relate to compared to holding raw numbers, and this will help in the quest for outliers or trends. Some of the easily recognizable features include Excel’s ability to format the chart to the preferred look and feel to allow for easy reading and to accommodate readership of all levels and complexities.
Disadvantages 
· SPSS
However, the cost is one of the prominent disadvantages a new editor would come across. On the downside, SPSS is comparatively costly and some young firms or researchers can barely afford the software. In this aspect, SPSS has a more complex way of creating charts since many commands are located in different options and sub-options (Varghese et al. 2023). Although SPSS has profound statistical analysis features compared with Excel, it is generally not as flexible for chart customization as Excel. SPSS is mainly aimed at enhanced statistical processing, which is why its capabilities to generate a chart are less user-friendly. Another weakness that is evident with SPSS as opposed to Excel is that it comes with fewer chart templates in its readymade list that one can use in designing a chart but which can be produced easily in Excel as is done in Figure 1 in Section 1. 

· Excel
However, such Excel tables as this one can be useful when it comes to data presentation, though they possess some drawbacks (Bartram et al. 2021). The compact format may also reduce the conveniences that come with it wherein the information may not be easily read especially by visually impaired users. This means, that formatting may become excessive to the extent that readers are focused on formats to the extent of neglecting data. 
However, in SPSS the formula putting is very easy rather than the making pivot table in Excel just it is done in figure 5 at section 1. 
The choice between SPSS, Excel, and Tableau depends on the specific needs and context of the user. Understanding the strengths and limitations of each tool helps in making an informed decision based on the specific requirements of the task at hand.
[bookmark: _qzslx5146uk5][bookmark: _Toc171362945]Explain the meaning and state the importance of the Data Mining Cycle with examples.
Data mining is defined as the extraction of unsuspected and useful information from large data stores. Essentially, the concept behind the Data Mining Cycle, also referred to as the Knowledge Discovery from Databases (KDD) process, comprises a set of stages that lead to the Destination of gaining usable knowledge from raw data (Plotnikova et al. 2020). 
Steps in the Data Mining Cycle 
Data collection
The first step requires the client to source information about the issue from a range of sources. This data can be formatted including databases and spreadsheets or unformatted including text or image data. 
Data cleaning 
This step is a process of data cleaning whereby noise and inconsistencies present in the data is eliminated (Gupta et al. 2021). They comprise managing missing values, tackling errors, and formatting.
Data integration
These are integrated datasets in which data from various sources are compiled to come up with one database (Heberling et al. 2021). This is important for conducting a detailed analysis of the criteria.
Data selection
In this case, a selection of relevant data for the particular analysis is carried out using the integrated dataset (Chandrashekar et al. 2022). This step eliminates such data that would not be of help in the mining process that is being carried out.
Data transformation 
The certain selected data is then pre-processed for analysis and converted to comparable forms for mining (Hickman et al. 2022). This may require normalization, aggregation or any other pre-processing operation as the case may be.
Data mining 
The central stage at which different methods like classification, regression, clustering, and association are used to mine the data and obtain patterns (Sunhare et al. 2022).

[image: ]
Figure 12: Cluster analysis
(Source: SPSS)
	[image: ]                          Screenshot SPSS: Cluster analysis.

Pattern evaluation 
The first set of patterns found is assessed to see if they are relevant and accurate enough to proceed with carrying out the second step of identifying the relationship between the reading score and the writing score. This step makes sure that the insights they find are relevant and have a tangible objective that can be accomplished (Mordi and Schoop, 2020).
Knowledge Representation
The last process entails the narration of the knowledge mined in a manner that can easily be understood such as tables, charts, and on-screen documents among others (Lübke et al. 2021).
Importance of Data Mining Cycle
The Data Mining Cycle is therefore another way through which organisations can be assured of making the right decisions, especially based on raw data. The overall customers’ data classification would allow getting a closer look at their favourite products and behaviours (Li et al. 2020). This can result in having customised marketing techniques and satisfaction among the customers. Applying the Data Mining Cycle in automating the data analysis process can be more time and cost-efficient.  For example: A retail company using sales data patterns to optimize inventory and avoid stock outs or overstock situations. Also analysing purchase history to create tailored marketing campaigns that resonate with different customer segments. 
Examples in Practice
· Healthcare: Analyzing patient records to predict disease outbreaks and improve treatment protocols.
· Finance: Detecting fraudulent transactions by identifying unusual patterns in transaction data.
· Retail: Optimizing product placement and promotions based on customer purchase pattern
· Marketing: Customer segmentation to tailor marketing campaigns and improve customer retention.
· Manufacturing: Predictive maintenance to foresee equipment failures and reduce downtime.
Conclusion
The Data Mining Cycle is essential for extracting meaningful insights from raw data, enabling organizations to make informed decisions, enhance customer satisfaction, achieve efficiency, and gain a competitive advantage. By following a structured approach, businesses can harness the power of their data to drive growth and innovation.
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