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Introduction 
This task will be approached by going through each section one at a time. Excel and SPSS data analysis will be covered in Section 1, and software benefits and the data mining cycle will be covered in Section 2.
In this analysis, we delve into a dataset focused on student performance, aiming to extract key statistical insights from the data. Our primary objective is to calculate essential descriptive statistics such as the mean, median, mode, standard deviation, and variance, focusing particularly on reading and writing scores. By doing so, we seek to uncover patterns and trends that will allow for a deeper understanding of students' academic achievements and areas needing improvement. This approach provides a foundational step in assessing overall student performance, offering educators a data-driven basis for enhancing instructional strategies and resource allocation.
Section 1

To tackle this task, we will be using a student performance dataset and we need to perform the following tasks on the dataset: calculating the mean, median, mode, standard deviation, variance, and interpreting the results. We will be focusing on reading scores, writing scores, and possibly others related to student performance.

A1. Mean: The mean (average) of our dataset is the sum of all reading scores divided by the number of students. According to Cohen, Manion, and Morrison (2017), analyzing the reading score's mean value can reveal information about the students in the dataset as a whole as well as their reading proficiency. Students typically score in the range of 68 to 69 on reading examinations, according to the mean reading score of 68.05. This acts as the average or focal point around which the other scores are grouped. A mean score of 68.05 indicates that students are performing relatively well as the reading score is out of 100. It suggests that while there may be space for improvement to reach higher levels of reading accomplishment, the average student has a respectable level of reading proficiency. Moreover, a mean score of 68.05 may lead educators to think about specific interventions to assist pupils become more proficient readers. For example, determining whether pupils fall below this mean could assist in allocating funds for reading assistance initiatives.
[image: image2.png]< StudentsPerformance - Excel S o X
Draw Pagelayout Formulas Data Review Help

S ab, Number N E':ﬂ @ @ Her - Z: Z? /C)

§ .0 9 4 g Condiional Fomatas Cel X © Sort& Find& | Add-ins
© % % Formatting v Tablev Styles¥ [ Format v & ~ Filterv Select v

[ Font Alignment Number 51 Styles Cells Editing

=AVERAGE(H2:H1001)

C

race/ethnicity parental level of education lunch test preparation course math score reading score writing score Mean value for reading score
group B bachelor's degree standard none 72 72 74 68.
group C some college standard completed 69 90 88
group B master's degree standard none 90 95 93
group A associate's degree free/reduced none 47 57 44
group C some college standard none 76 78 75
group B associate's degree standard none 71 83 78
group B some college standard completed 88 95 92
group B some college free/reduced none 40 43 39
group D high school free/reduced completed 64 64 67
group B high school free/reduced none 38 60 50
group C associate's degree standard none 58 54 52
group D associate's degree standard none 40 52 43
group B high school standard none 65 81 73
group A some college standard completed 78 72 70
group A master's degree standard none 50 53 58
group C some high school standard none 69 75 78
group C high school standard none 88 89 86
group B some high school free/reduced none 18 32 28
group C master's degree free/reduced completed 46 42 46
group C associate's degree free/reduced none 54 58 61
group D high school standard none 66 69 63
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A2. Median: The median value of a dataset is the middle value when the data points are ordered from smallest to largest (Zyphur and Pierides, 2017). In this case, the median reading score is 70. A reading assessment median score of 70 indicates that half of the pupils received a score below 70 and the other half received a score over 70. It is a helpful way to measure central tendency and indicates the middle of the dataset, particularly in cases where the data distribution is skewed. Given that the median (68.05) is somewhat higher than the mean, it may be inferred that the distribution of reading scores is negatively skewed, or slightly to the left. This indicates that while the bulk of scores are concentrated around the higher value of 70, a small number of lower scores may be dragging the mean down.

When the median exceeds the mean, it suggests that the lower scores—possibly as a result of outliers or a tail at the lower end of the score distribution—have a bigger influence on the average (Zyphur and Pierides, 2017). With scores centered around 70, this indicates that most kids are functioning very well, but the mean may be impacted by a section of students who have substantially lower scores.

According to Cohen, Manion, and Morrison (2017), the fact that the median reading score is 70 is encouraging because it shows that over half of the children are meeting or surpassing this benchmark, which may be the result of well-designed lesson plans or curricular alignment. Since the median is greater than the mean, teachers may concentrate on figuring out what causes a certain subset of children to score lower.
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=MEDIAN(G2:G1001)

C

race/ethnicity parental level of education lunch test preparation course math score reading score writing score Mean valt Median value for reading score
group B bachelor's degree standard none 72 72 74 68.05 70
group C some college standard completed 69 90 88
group B master's degree standard none 90 95 93
group A associate's degree free/reduced none 47 57 44
group C some college standard none 76 78 75
group B associate's degree standard none 71 83 78
group B some college standard completed 88 95 92
group B some college free/reduced none 40 43 39
group D high school free/reduced completed 64 64 67
group B high school free/reduced none 38 60 50
group C associate's degree standard none 58 54 52
group D associate's degree standard none 40 52 43
group B high school standard none 65 81 73
group A some college standard completed 78 72 70
group A master's degree standard none 50 53 58
group C some high school standard none 69 75 78
group C high school standard none 88 89 86
group B some high school free/reduced none 18 32 28
group C master's degree free/reduced completed 46 42 46
group C associate's degree free/reduced none 54 61
group D high school standard none 66 63
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A3. Mode: The mode of a dataset is the value that appears most frequently. In this case, the mode of the reading scores is 72. A mode of 72 denotes that among the pupils, 72 is the reading score that occurs the most frequently. More students than any other score in the dataset obtain this score.

The mode indicates that many students are likely to achieve this score and offers insight into a typical performance level. This may suggest that the curriculum or teaching methods are successfully assisting a sizable percentage of pupils in reaching this level. The mean (68.05) and the median (70) are both lower than the mode (72). This shows that although 72 is the most common score, the distribution is slightly biased to the left since there are enough lower values to drag the average (mean) down.
According to Cohen, Manion, and Morrison (2017), this may also imply that, despite the high achievement of many students, the average is impacted by a sizable proportion of inferior marks.
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=MODE.SNGL(G2:G1001)

C
race/ethnicity parental level of education lunch test preparation course math score reading score writing score Mean valt Median ve Mode of the reading score
group B bachelor's degree standard none 72 72 74 68.05 70 72
group C some college standard completed 69 90 88
group B master's degree standard none 90 95 93
group A associate's degree free/reduced none 47 57 44
group C some college standard none 76 78 75
group B associate's degree standard none 71 83 78
group B some college standard completed 88 95 92
group B some college free/reduced none 40 43 39
group D high school free/reduced completed 64 64 67
group B high school free/reduced none 38 60 50
group C associate's degree standard none 58 54 52
group D associate's degree standard none 40 52 43
group B high school standard none 65 81 73
group A some college standard completed 78 72 70
group A master's degree standard none 50 53 58
group C some high school standard none 69 75 78
group C high school standard none 88 89 86
group B some high school free/reduced none 18 32 28
group C master's degree free/reduced completed 46 42 46
group C associate's degree free/reduced none 54
group D high school standard none 66
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A4. Standard deviation: The standard deviation is a statistical measure that quantifies the amount of variation or dispersion in a set of data values. A standard deviation of 15.2 for the writing scores means that, on average, the scores deviate from the mean by 15.2 points. 

A considerable degree of variability in the writing scores is indicated by a standard deviation of 15.2. This indicates that there is a notable variation in the writing performance of pupils when compared to the mean score. It appears from the comparatively high standard deviation that not every kid is writing with consistency (Cohen, Manion, and Morrison, 2017). There are both low and high ratings, suggesting that while some children may be having difficulty, others may be performing well..
Teachers should concentrate on pinpointing the precise writing components—such as grammar, composition, or vocabulary—that contribute to this heterogeneity (Cohen, Manion, and Morrison, 2017). A standard deviation of 15.2 can indicate that not every student benefits equally from the current teaching strategies. 
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C K L M N O =
race/ethnicity parental level of education lunch test preparation course math score reading score writing score Mean valt Median ve Mode of t Standard deviation of the writing scor{ .
group B bachelor's degree standard none 72 72 74 68.05 70
group C some college standard completed 69 90 88
group B master's degree standard none 90 95 93
group A associate's degree free/reduced none 47 57 44
group C some college standard none 76 78 75
group B associate's degree standard none 71 83 78
group B some college standard completed 88 95 92
group B some college free/reduced none 40 43 39
group D high school free/reduced completed 64 64 67
group B high school free/reduced none 38 60 50
group C associate's degree standard none 58 54 52
group D associate's degree standard none 40 52 43
group B high school standard none 65 81 73
group A some college standard completed 78 72 70
group A master's degree standard none 50 53 58
group C some high school standard none 69 75 78
group C high school standard none 88 89 86
group B some high school free/reduced none 18 32 28
group C master's degree free/reduced completed 46 42 46
group C associate's degree free/reduced none 54
group D high school standard none 66
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A5. Variance: Variance is a statistical measure that indicates the degree of spread in a dataset. It is calculated as the average of the squared differences from the mean, and it provides insights into the variability or dispersion of the data points. The higher the variance, the more spread out the scores are from the mean. In this case, we have the variances for math, reading, and writing scores:
· Math Score Variance: 229.92
· Reading Score Variance: 213.17
· Writing Score Variance: 230.91
Math Score Variance: 229.92
Math scores exhibit moderate to high levels of variability, as shown by a variance of 229.92..
Given the vast range of abilities across children, it is apparent from the relatively large variance that while some may thrive in arithmetic, others may struggle greatly. To address this, tailored education or additional support may be necessary (Cohen, Manion, and Morrison, 2017).

Reading Score Variance: 213.17

Reading scores had a variance of 213.17, which is marginally less than that of math and writing, indicating that students' reading scores are more consistent and grouped closer to the mean.

This smaller variation could mean that reading teaching is more effective or uniform among students, which would result in more consistent performance.

Writing Score Variance: 230.91

Among the three individuals, the largest variance of 230.91 suggests a significant variation in writing scores. With results that vary greatly from the mean, this indicates that pupils' writing abilities are widely distributed.

According to Mertler and Reinhart (2016), the high level of writing variation indicates that pupils have a range of writing talents, which may be a reflection of variations in composition, grammar, or creative ability. It could be required to implement targeted measures to deal with this unpredictability.

Compared to reading, the variance in the writing (230.91) and math (229.92) scores is larger, indicating more notable variations in students' performance levels. This implies that in order to meet a variety of learning demands, pupils may need more individualized attention and resources in these areas. When compared to arithmetic and writing, reading performance is comparatively more consistent, as seen by the lowest variance (213.17). This shows that reading curriculum delivery or instructional strategies may be more consistently effective for all pupils.
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02 =VAR(H2:H1001)

D

Standard Standard Standard
deviation deviation deviation Variance Variance Variance
of the ofthe  of the of the of the of the
writing  reading math writing  reading math

parental level of education lunch test preparation course math score reading score writing score Mean valt Median v Mode of t' score score score score score score

bachelor's degree standard none 72 72 74 68.05 70 72 15.20 14.60 15.16  230.91 213.17  229.92

some college standard completed 69 90 88

master's degree standard none 90 95 93

associate's degree free/reduced none 47 57 44

some college standard none 76 78 75

associate's degree standard none 71 83 78

some college standard completed 88 95 92

some college free/reduced none 40 43 39

high school free/reduced completed 64 64 67

il high school free/reduced none 38 60 50

associate's degree standard none 58 54 52

associate's degree standard none 40 52 43

high school standard none 65 81 73

some college standard completed 78 72 70

master's degree standard none 50 53 58

some high school standard none 69 75 78

high school standard none 88 89
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A6. Standard deviation: One important statistic for determining how much variation or dispersion there is in a set of data values is the standard deviation. The standard deviations for the reading, writing, and math results can be interpreted as follows:

· Math Score Standard Deviation: 15.6

· Reading Score Standard Deviation: 14.6

· Writing Score Standard Deviation: 15.2

According to Mertler and Reinhart (2016), the standard deviations of the three subjects are similar, suggesting that student performance in reading, writing, and math is similarly variable.
This implies that students' performance varies similarly across subjects, with some outperforming or underperforming the average.
Math Scores (15.6): This shows the most variation in student performance, with the highest standard deviation. This could indicate that, in comparison to the other subjects, a greater number of pupils are achieving arithmetic scores that are either much higher or lower than average (Cohen, Manion, and Morrison, 2017).
Reading scores (14.6): Having the lowest standard deviation indicates that pupils' reading scores are marginally more consistent than their arithmetic and writing scores. In reading, students typically perform more consistently.
Writing Scores (15.2): There is moderate diversity in writing performance, as indicated by the standard deviation, which is between math and reading.
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L2 v =STDEV(H2:H1001)

D

Standard Standard Standard
deviation deviation deviation
of the ofthe  of the
writing  reading math

race/ethnicity parental level of education lunch test preparation course math score reading score writing score Mean valt Median v Mode of t' score score score

group B bachelor's degree standard none 72 72 74 68.05 70 72 15.20 14.60 15.16

group C some college standard completed 69 90 88

group B master's degree standard none 90 95 93

group A associate's degree free/reduced none 47 57 44

group C some college standard none 76 78 75

group B associate's degree standard none 71 83 78

group B some college standard completed 88 95 92

group B some college free/reduced none 40 43 39

group D high school free/reduced completed 64 64 67

il group B high school free/reduced none 38 60 50

group C associate's degree standard none 58 54 52

group D associate's degree standard none 40 52 43

group B high school standard none 65 81 73

group A some college standard completed 78 72 70

group A master's degree standard none 50 53 58

group C some high school standard none 69

high school standard none 88
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A7. Interpretation of last three outcomes. A standard deviation of 15.2 indicates a significant level of variability in the writing scores. This suggests that there is a significant difference between students' writing performance and the mean score. The relatively significant standard deviation suggests that not all children are writing consistently. Both low and high ratings are present, indicating that while certain kids might be struggling, others might be doing well.

The variance in the writing (230.91) and math (229.92) scores is higher than in reading, suggesting more significant differences in the performance levels of the pupils. This suggests that students may require more specialized attention and resources in certain areas in order to meet a range of learning demands. The lowest variance (213.17) indicates that reading performance is relatively more constant than writing and math. This suggests that teaching practices or the delivery of reading curricula may be more consistently beneficial for all students.

The standard deviations of the three subjects are similar, suggesting that student performance in reading, writing, and math is similarly variable.
This implies that students' performance varies similarly across subjects, with some outperforming or underperforming the average.
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02 =VAR(H2:H1001)

D

Standard Standard Standard
deviation deviation deviation Variance Variance Variance
of the ofthe  of the of the of the of the
writing  reading math writing  reading math

parental level of education lunch test preparation course math score reading score writing score Mean valt Median v Mode of t' score score score score score score

bachelor's degree standard none 72 72 74 68.05 70 72 15.20 14.60 15.16  230.91 213.17  229.92

some college standard completed 69 90 88

master's degree standard none 90 95 93

associate's degree free/reduced none 47 57 44

some college standard none 76 78 75

associate's degree standard none 71 83 78

some college standard completed 88 95 92

some college free/reduced none 40 43 39

high school free/reduced completed 64 64 67

il high school free/reduced none 38 60 50

associate's degree standard none 58 54 52

associate's degree standard none 40 52 43

high school standard none 65 81 73

some college standard completed 78 72 70

master's degree standard none 50 53 58

some high school standard none 69 75 78

high school standard none 88 89
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B. IF statement: In Excel (and many other programming environments), the IF statement is a useful tool that enables you to make logical comparisons and take different actions depending on whether a condition is true or false. Based on their arithmetic test results, we can classify students as "Passed" or "Failed" using an IF statement in the context of the student performance dataset (Witten et al., 2016). The objective of using the IF statement here is to create a new column that indicates whether each student has "Passed" or "Failed" based on their math score. The criterion for passing is a math score greater than or equal to 50.
In Excel, the syntax of the IF statement used is:

=IF(logical_test, value_if_true, value_if_false)
· logical_test: This is the condition that you want to check. In this case, it would be whether the student's math score is greater than or equal to 50.

· value_if_true: This is the value that the function returns if the logical test is true. For example, "Passed".

· value_if_false: This is the value that the function returns if the logical test is false. For example, "Failed".
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C1. Correlation between writing score and reading score using SPSS

A Pearson Correlation has been created in SPSS between writing score and reading score. 

According to Mertler and Reinhart (2016), the Pearson correlation coefficient (r) is a statistical measure that assesses the strength and direction of a linear relationship between two continuous variables. It ranges from -1 to 1, where:

· 1 indicates a perfect positive linear relationship.

· -1 indicates a perfect negative linear relationship.

· 0 indicates no linear relationship.

The closer the correlation coefficient is to 1 or -1, the stronger the relationship between the two variables.

In our case, correlation is significant.
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C2. Using SPSS, create a Scatterplot of writing and reading score
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As per above screenshots from SPSS, we can notice a linearity. The data points generally form a straight-line pattern, which supports the idea of a linear relationship between writing and reading scores. Deviations from the line indicate variations but do not significantly disrupt the overall positive trend (Cooper et al., 2019).
Section 2

a) Advantages and Disadvantages of Using SPSS

Because every tool has advantages and disadvantages of its own, it's critical to take your project's individual requirements into account when selecting a data analysis and visualization tool (Witten et al., 2016).  We will go over the benefits and drawbacks of Tableau, Excel, and SPSS below, with real-world examples.
Advantages

1. Statistical Analysis:
Advanced Analytics: SPSS is perfect for in-depth data analysis in domains like social sciences, healthcare, and market research since it is excellent at carrying out sophisticated statistical analyses like regression, ANOVA, and factor analysis (Urdan, 2017).
User-Friendly Interface: Without the need to write code, users can do complex statistical analyses using the point-and-click interface. This is very helpful for researchers who might not be very proficient in programming (Witten et al., 2016).
Example: Based on a variety of variables gathered in a clinical trial, a logistic regression analysis can be simply performed by a healthcare researcher using SPSS to identify the factors affecting patient outcomes.

2. Data Management:

Data Manipulation: To prepare data for analysis, SPSS offers powerful capabilities for data transformation, cleaning, and manipulation (Urdan, 2017).
Handling Large datasets: It can effectively manage big datasets, which is essential for longitudinal research and large-scale surveys.

Example: In order to ensure data integrity and quality, a survey researcher can utilize SPSS to clean and analyze data from a national survey with thousands of respondents (Witten et al., 2016).
Disadvantages
Cost: According to Mertler and Reinhart (2016), due of its comparatively high cost, SPSS may be inaccessible to small businesses or lone researchers on a tight budget.

Limited Visualization: Compared to Tableau and other tools, SPSS's visualization capabilities are not as sophisticated, which can restrict the creation of visually appealing and interactive reports. Example: Creating dynamic dashboards in SPSS to show sales data patterns to stakeholders could be difficult for a business analyst (Urdan, 2017).
Learning curve: Even if the interface is easy to use, beginning statistics students may find it difficult to comprehend the statistical procedures and interpret the findings since they still need a strong foundation in the subject (Hair et al., 2018).
b) Meaning and importance of data mining cycle with examples. 

A methodical procedure called the "data mining cycle" is used to glean valuable information and insights from massive datasets. It consists of multiple phases that lead analysts from comprehending corporate goals to implementing practical insights. Gaining a competitive advantage, streamlining procedures, and making well-informed judgments all depend on the data mining cycle (Urdan, 2017).
Stages of the Data Mining Cycle

1. Business Understanding: 

Determine the business opportunity or problem that data mining will try to solve. This is the objective definition (Urdan, 2017).
Success Standards: Establish precise benchmarks for success, like a % increase in revenue or a decrease in customer attrition (Hair et al., 2018).
Example: a retail business aims to enhance client retention by comprehending the elements that lead to customer attrition.
2. Data understanding

Data Gathering: Compile pertinent information from both internal and external sources.
Exploratory Analysis: To comprehend the qualities, traits, and possible patterns in the data, conduct preliminary data exploration (Sharma, 2019).
Example: According to Mertler and Reinhart (2016), the retail business gathers information on client demographics, past purchases, and customer service interactions.

3. Data preparation 

Data cleaning: To guarantee data quality, deal with missing numbers, outliers, and inconsistencies (Urdan, 2017).
Data Transformation: Prepare data for analysis by combining, normalizing, and transforming it into an appropriate format (Sharma, 2019).
Example: The business normalizes factors like age and income and eliminates duplicates from its customer data cleaning and organization process.

4. Modelling

Model Selection: Select the right modeling strategies (such as regression, clustering, and classification) based on the data and business goals.
Model Building: To find patterns and relationships, use specific techniques to build and train models.
5. Evaluation

Model Assessment: Use metrics like accuracy, precision, recall, and F1-score to assess the performance of the model (Witten et al., 2016).
Validation: Use methods like cross-validation to confirm that the model can generalize to new data (Urdan, 2017).
Example: The business assesses the churn prediction model's precision and makes sure it functions effectively with hidden customer data.
6. Deployment

Implementation: Use the model to inform business choices and generate forecasts.
Monitoring: To ensure accuracy, keep an eye on the model's performance and update it as needed (Sharma, 2019).
Example: According to Mertler and Reinhart (2016), the retail organization allows its marketing staff to target at-risk customers with customized retention efforts by integrating the churn prediction model into its CRM system

 7. Knowledge presentation 

Communication: Clearly and practically communicate insights and suggestions to stakeholders.
Visualization: To help in decision-making and to visualize results, use dashboards, graphs, and charts (Hair et al., 2018).
Example: The company helps CEOs create data-driven retention strategies by providing a dashboard that highlights important aspects impacting client attrition.

Importance of the Data Mining Cycle

1. Informed Decision-Making:
Han, Pei, and Kamber (2011), by offering an organized method for drawing conclusions from data, the data mining cycle helps businesses make defensible decisions using evidence from the data.

Example: In order to find trends in patient data and deliver more precise diagnoses and treatment plans, a healthcare provider uses data mining (Witten et al., 2016).
2. Optimization of processes

As discussed by Han, Pei, and Kamber (2011), data mining aids businesses in finding inefficiencies and streamlining procedures, which lowers costs and boosts productivity.

Example: A manufacturing organization can detect bottlenecks and optimize the supply chain by using data mining to evaluate production data (Hair et al., 2018).
Conclusion 

We have gained important insights into students' academic reading and writing abilities through our thorough analysis of the student performance information. We were able to determine central patterns and normal performance levels by computing and analyzing the mean, median, and mode (Hair et al., 2018). This allowed us to identify areas in which students succeed and those in which they need to improve. Additional insight into the variety in student scores was given by the analysis of variance and standard deviation, which indicated the necessity for individualized instructional techniques to meet each student's unique learning demands. These results highlight the importance of statistical analysis in education, showing how it may be a potent instrument to help teachers refine their lesson plans, manage their time more wisely, and eventually improve student performance.
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