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This report will focus on the application of statistical methods by analysing student grades using MATLAB as the primary tool. This software is used to perform various statistical functions and analyses data through written code. The goal of this analysis is to uncover patterns and insights related to the factors influencing / affecting student performance and to develop a deeper understanding of the statistical techniques used to analyse data. The dataset provided contains a variety of information about the students, including their; attendance and grades on exam one and two. Along with their demographic attributes such as age and gender, in order to interpret and draw conclusions on the data effectively. Throughout this process, various statistical techniques, including descriptive statistics, hypothesis testing, correlation coefficient analysis and ogive models were applied.
In this report descriptive statistics were used to demonstrate the basic summary statistics such as; the mean, median, mode, variance (min & max) of variables and standard deviation. Using these statistics will provide an understanding of the distribution and tenancies of the data. Through MATLAB’s ability to create visual graphical representations of data, such as bar charts, histograms, scatter plots, ogives, and box plots. These can identify variables like attendance and grades which can further assist in collating trends, potential relationships, correlations, and patterns.
In the report hypothesis statistical tests were undertaken related to student performance in exam one and two. Doing this, enabled an understanding of if there was a significant difference in performance between groups of students, depending on different characteristics. For example, Male vs Female, age of students, and attendance compared to performance. 
Alongside hypothesis testing, correlation analyses were used to identify correlations to determine the strength and direction of relationships between variables. For example, a correlation between final grades of exam one and two compared to class participation (attendance) and performance.
To progress with a summary of the statistical methods finding out the mean, median, mode, variance of variables and standard deviation need to be broken down. A breakdown of each is required to understand was data was used to gather these findings.

Table 1 to show averages of variables
     variable              Mean     Median    Mode      Range        Std  
    __________________    ______    ______    ____    __________    ______

    {'Age'           }     36.65     37.5       48     19     53    9.7643
    {'Attendance'    }     60.58       57       27     20    100    24.249
    {'1st Exam Score'}     58.27       58       59      7     98    21.673
    {'2nd Exam Score'}     55.08     53.5       51      4     98    22.428
    {'O/All Score'   }    56.675     54.5     25.5    9.5     95    21.452

This table showcases that the students performed better on exam 1 than exam 2. Additionally, exam 2 produced a wider range of scores than exam 1, with students scoring a lower mark.
The mean provides a measure of central accuracy, which gives an average of central performance of students in the data. This allows an overall performance level in the group. This gives the average student performance whether that is above or below. This provides a baseline for comparing groups within the student pool. For example, comparing the mean grades of male and female, exam one and two, or higher age to lower age performance. This visualises whether certain pools are performing above or below. Mean plays a role in hypothesis testing as comparing the mean of the dependant variable can serve as a reference point for evaluating how considerable the variable fluctuates. 
The median provides a more in-depth representation of student performance, especially if the data distribution is inaccurate. The mean provides an average or middle value when all the students exam scores, attendance, performance, gender, and age are grouped in order. The median is not affected by any inaccurate/outliers. Where mean does not take this into account the median will reflect on the normal performance. Comparing both median and mean can provide insight into distribution of the student grades. For example, if the mean is significantly higher or lower than the median this can result in discrepancies within the data. If the mean and median are similar this means the distribution is normal. Comparing groups using the median can be more accurate as using the median over the mean provides a clearer representation if the data was unevenly distributed. 
The mode provides the value that appears the most (common) in the dataset. This can provide insights into student performance when examining categorical or discrete variables like exam one and two scores. It will underline what score most students got. For example, in the pool of results given we can see that most students got 80-85% in their exam than any other mark. It could suggest the exams are designed for most students to achieve high. The mode can identify and highlight performance trends as it uses what score appeared more frequently. Through this data it gives insight into the effectiveness of the teaching methods or difficulty of exam. The mode can be helpful when categorical variables are provided as it breaks down gender, age, grades etc. For example, if looking into attendance levels through good, average, or poor can reveal student engagement. The mean and the median give and understanding into the overall performance and the “average” score, the mode provides the most common. In this case exam mark. 
The minimum (min) provides the lowest value that appears in the dataset of student exam scores. This can give a good insight into how each individual student is achieving and can help to understand distribution of grades. This can identify which of the student had struggled the most with the exams and can dive into other statistics like their attendance or performance. Understanding these outliers is crucial as they can significantly affect the mean. The min can serve as a benchmark for tracking overtime if the student is making progress. It can also provide insight if extra support is needed if discovered in in exam one, before the second exam. 
The maximum (max) provides the highest value that appears in the dataset of student exam scores. This can also give a good insight into how each individual student is achieving. This can help understand distribution of grades. This can identify which of the student are highest performing and help to understand the upper limit of highest achievers withing the dataset. The max can serve as a point of comparison to the other student’s performances as you can compare the median to see how far the remaining students are from achieving top performance in relation to the top performers. Identifying the high performers can lead to understanding what contributed to their status whether its down to attendance, age, or gender.
The standard deviation provides an understanding of the spread or variability with the dataset of student scores around the mean. It measures the deviation from the mean average, providing consistency and distribution on the student performance. A high deviation means that there is a wide range of scores from the dataset of students and a low deviation means that most students are scored similarly to the average. Standard deviation can be useful when comparing the variability within the student scores. If one pool of students such as age, gender, exam one or two has a larger deviation than the others, it suggests the performance within that group is more varied. 
Figure 1 below ogive graph.
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Cumulative frequency graphs are used to display relative cumulative frequency. In the figure above are three graphs, the first graph is exam one and the second is exam two and finally, the third is the overall of both exams combined. In these graphs you can see the red and blue lines. Dependant on the angle of the line determines how students scored within those ranges. The more gradual, the incline, means that there were less students who scored within that range. For example, the sharp increase between 55 and 70 overall suggests most students’ scores within that mark range. The red frequency curve is for the students who scored from the lowest class limit to the highest-class limit. The blue frequency curve is for the student who scored from the highest to the lowest class limit. These charts show trends using the combination of the red and blue curve. By doing this, it provides an understanding of the most common scores that the students achieved.
Figure 2 histogram graph. 
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Histogram graph displays the frequency of a dataset. In this case the histogram dataset is student marks. The x axis shows the class limits and the y axis show the frequency. In this case the frequency is the number of students who have scored within the set mark ranges. Just like in figure 1, figure 2 has three graphs. The first graph is exam one and the second is exam two and finally, the third is the overall of both exams combined. This histogram demonstrates that the students performed better in exam 1.
Figure 3 correlation matrix.
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A correlation matrix was performed, which provided us with correlation coefficients and scatter plots. These show the student grades and performance dataset. In the correlation matrix there are several variables that are used such as, age attendance, exam one, exam two, and overall exam score. The histograms shown in figure 3 serve the purpose of showing how each variable is distributed. The scatter plots shown in figure 3 are comparing two variables, with a line of best fit (regression line) to determine the relationship trend between the variables.
Observations using the ogive and correlation matrix,
In figure 2 in the first exam, the red curve rises sharply at the lower mark intervals, this means that most students scored, on average around 55 marks. The blue curve falls quickly, this means that not many students managed to get over 80 marks. In the second exam the red curve gradually rises compared to the first exam, this means that most of the students scores were within a smaller range, and therefore less distributed. The blue curve does not fall as quickly as the first exam, this means that less students managed to get within the 60 to 85 marks. In the third graph the overall trend that students managed to score better in the first exam. The correlation matrix, also demonstrate that there is not a significant relationship between age and student performance. In figure 3 we can see that there is a positive correlation with attendance and exam score (0.88 for overall score). This means that the students with better classroom attendance performed better in the exams. It was found that the correlation was still significant, but weaker for exam two (0.83) compared to exam one (0.89). It seems to be that students who performed well in the first exam tended to achieve a high score in the second as shown in figure 3. We can see there is a positive correlation between the two. 
Identify the variables that are strongly correlated with the exam scores.

Using the MATLAB functions a correlation matrix (TestR) was generated. In the graph the results are highlighted in red. Correlation is a number between 1 and -1, as shown in red. In this case the exam scores are likely to be related. Exam one and two scores are strongly related with each other and strongly correlated to the overall test score. From these figures we can see that attendance is strongly related to Exam one (0.89), Exam two (0.83) to Attendance and Overall (0.88). Using the graph, we can see that Exam one and Exam two (0.89) have a strong correlation meaning students who do well on the first exam tend to score good on the second exam. 

Discuss the findings and potential implications.

The findings and implications of this report demonstrate that attendance is strongly correlated to better performance. The implications around this are trying to improve the student’s attendance to potentially do better in exams. Further implications suggest that the student performance is consistent across both exams, meaning that the factors influencing performance on one exam such as understanding the material, or test-taking skills are going to continue through to the second exam. Another finding is that there is little to no relationship between age and the overall score nor performance (-0.04 to -0.05). This can mean that the teaching methods and content have a similar impact on the younger to older students.


Conclusion.
To conclude this technical report summarises the findings of the analysed of student grades using various statistical techniques. There were several key factors uncovered about the factors influencing student performance. Through examining the three graph figures an understanding was gained through variables such as age, attendance, gender, and exam scores. The ogive graphs showed that student tended to do better in the first exam and the histograms further demonstrated this visually. The correlation matrix gave a further and more insightful investigation. It was found that students who do well in the first exam tend also perform highly in the second exam. Gender had no meaningful relationship to the student scores. The correlation between attendance and performance was significant, reaffirming the importance of attending classes for success in the exams.

MATLAB Code.
clc            
% Resets all variables in the workspace tab 
clear          
% Clears the Command window tab
close all     
% Closes everything that is open  
% TASK 1: Data Import and Summary Statistics 
% a) Import data will be using Stats.xlsx
Dataset = readtable("Stats.xlsx");
Dataset.("Overall") = (Dataset.("Exam_1") + Dataset.("Exam_2")) / 2;
% Calculate the overall average grade score and add to student data
Dataset_Array = table2array(Dataset(:,...
    ["age","attendancePercentage", "Exam_1", "Exam_2","Overall"]));
% b) Compute summary statistics for each numerical variable
Mean_Results = mean(Dataset_Array)';        
% Calculating Mean
Median_Results = median(Dataset_Array)';    
% Calculating Median
Mode_Results = mode(Dataset_Array)';       
% Calculating Mode
Min_Results = min(Dataset_Array)';         
% Calculating Min
Max_Results = max(Dataset_Array)';         
% Calculating Max
Range_Results = [Min_Results, Max_Results]; 
% Calculating Range
Stdev_Results = std(Dataset_Array)';        
% Calculating the standard deviation
% c) Use function table to display the summary statistics
Cell_Name = {'Age'; 'Attendance'; '1st Exam Score'; '2nd Exam Score'; 'O/All Score'};
Column_Headings = {'Variable'; 'Mean'; 'Median'; 'Mode'; 'Range'; 'Std'}; 
Summary_stats = table(Cell_Name, Mean_Results, Median_Results, Mode_Results,...
    Range_Results, Stdev_Results, VariableNames=Column_Headings);
disp(Summary_stats)
% Task 2: Correlation Analysis 
% a) Return a matrix of the pairwise linear correlation coefficients between the variables age, attendance, exam 1 & 2 score, and overall using function corr
CC_Matrix = corr(Dataset_Array, "rows", "pairwise");
disp(CC_Matrix) 
% This will show the Pairwise linear correlation coefficients
% b) Visualise correlation matrix results using corrplot function
% Corrplot function to visualise correlation figure
figure Name 'Correlation Coefficient' 
Cell_Name = {'Age', 'Attnd', 'Exam1', 'Exam2', 'O/All'}; 
cplt = corrplot(Dataset_Array, 'VarNames', Cell_Name, TestR = 'on'); 
% c) Examine the relationship between Gender and the overall module results
% using a hypothesis test by examining the overall score to the gender
% Creating a table that uses the overall score and student gender 
Gender_Data = Dataset(:, "gender");
Gender_Score = table(Dataset{:, "gender"},...
    Dataset{:, "Overall"}, VariableNames={'Gender', 'Overall'});
% Now the data needs to be grouped by Gender
Male_Score = Gender_Score...
    (Gender_Data{:,1} == "Male", "Overall");  
% Overall score value Male
Female_Score = Gender_Score...
    (Gender_Data{:,1} == "Female", "Overall"); 
% Overall score value Female
% Converting Table
Male_Score = table2array(Male_Score);
Female_Score = table2array(Female_Score);
% Using Hypothesis Test
[h,p] = ttest2(Male_Score, Female_Score);
%If h=0 promotes the hypothesis test
if h == 0
    h_Hyp_Test = "This implies means are equal";
%Else Suggests an alternative hypothesis
else
    h_Hyp_Test = "This implies means are not equal";
end
% If p is bigger than the value of 0.05 then the means are equal
if p > 0.05
    p_Hyp_Test = "This is bigger than 0.05. It is unlikely enough to not accept h0";
%Else Suggests an alternative hypothesis 
else
    p_Hyp_Test = "Less than 0.05. It is likely enough for h0 to be disproven";
end
% Display results
% fprint results returned from the hypothesis test result
fprintf("The hypothesis test returned a value of h = %i \n        %s\n\n", h, h_Hyp_Test) 
fprintf("The hypothesis test also returned a value of p = %f \n        %s \n", p, p_Hyp_Test) 
% Task 3: Visualise grouped data for exam1, exam2, and overall score 
% a) - Using histcounts to determine the frequency of data
[Exam1_Count, Exam1_Edges] = histcounts(Dataset_Array(:, 3), "BinWidth", 10);
[Exam2_Count, Exam2_Edges] = histcounts(Dataset_Array(:, 4), "BinWidth", 10);
[Overall_Count, Overall_Edges] = histcounts(Dataset_Array(:, 5), "BinWidth", 10); 
% b) - Using function histogram, plot in one figure the histograms
% Create figure name ready for Histograms 
figure Name 'Histograms' 
% Histogram for exam 1
subplot(1, 3, 1)                      
% creating rows, positions, and columns
histogram('BinCounts', Exam1_Count,...
    'BinEdges', Exam1_Edges)           
% Creation of histograms
title('Exam 1 Histogram')             
% Title for the histograms
xlabel('Class Limits')                
% Labelling x axis
ylabel('Frequency')                   
% Labelling y axis
ylim([0, 22])                          
% Setting y limit
xticks(Exam1_Edges)                    
% spacing
grid on                               
% gridlines
% Histogram for exam 2
subplot(1, 3, 2)                      
% creating rows, positions, and columns
histogram('BinCounts', Exam2_Count,...
    'BinEdges', Exam2_Edges)          
% Creation of histogram
title('Exam 2 Histogram')             
% Title for the histogram
xlabel('Class Limits')                
% labelling x axis
ylabel('Frequency')                   
% labelling y axis
ylim([0, 22])                         
% Setting the y axis limit
xticks(Exam2_Edges)                   
% spacings
grid on                               
% gridlines 
% Overall exam score Histogram
subplot(1, 3, 3)                       
% creating rows, positions, and columns
histogram('BinCounts', Overall_Count,...
    'BinEdges', Overall_Edges)        
% Creation of histogram
title('O/All Exam Histogram')         
% Title for the histogram
xlabel('Class Limits')                
% Labelling x axis
ylabel('Frequency')                   
% Labelling y axis
ylim([0, 22])                         
% setting y axis limit
xticks(Overall_Edges)                 
% spacing
grid on                               
% gridlines
% c) Using function plot, plot in one figure the more (in blue) and less
% (in red) than ogives for,
% Gather cumulative sum of the frequency as a percentage 
% This code gets Exam 1 results,
Exam1_LessThan = cumsum(Exam1_Count/sum(Exam1_Count)); 
Exam1_LessThan = [0, Exam1_LessThan];                 
% nothing less than 0
Exam1_MoreThan = 1 - Exam1_LessThan;                  
% 1 minus the matrix to give Ogive stat line
% This code gets Exam 2 results,
Exam2_LessThan = cumsum(Exam2_Count/sum(Exam2_Count)); 
Exam2_LessThan = [0, Exam2_LessThan];                 
% nothing less than 0
Exam2_MoreThan = 1 - Exam2_LessThan;                  
% 1 minus the matrix to give Ogive stat line
% The overall results
Overall_LessThan = cumsum(Overall_Count/sum(Overall_Count)); 
Overall_LessThan = [0, Overall_LessThan]; 
% nothing less than 0
Overall_MoreThan = 1 - Overall_LessThan; 
% 1 minus the matrix to give stat line
figure Name 'Ogives'
% This creates the Figure window creation ready for the Ogive stat line
% Creation of Exam 1 Ogive stat line 
subplot(1, 3, 1)                                              
% creating rows, positions, and columns
Exam1_OgivePlot = plot(Exam1_Edges, Exam1_MoreThan,...
    Exam1_Edges, Exam1_LessThan,...
    Marker='.', MarkerSize=10); 
Exam1_OgivePlot(1).Color = 'blue';                           
% Setting the Exam1 > Ogive line to blue
Exam1_OgivePlot(2).Color = 'red';                            
% Setting the Exam1 < Ogive line to red
title("Exam 1 Ogives");                                     
% Giving the graph its title
xlabel("Class Limits")                                       
% labelling x axis
ylabel("Cumulative Relative Frequency")                     
% labelling y axis
xticks(Exam1_Edges)                                         
% spacing
grid on                                                     
% gridlines 
% Exam 2 Ogives stat line 
subplot(1, 3, 2)                                             
% creating rows, positions, and columns
Exam2_OgivePlot = plot(Exam2_Edges, Exam2_MoreThan,...
    Exam2_Edges, Exam2_LessThan,...
    Marker='.', MarkerSize=10);
Exam2_OgivePlot(1).Color = 'blue';                           
% Setting the Exam2 > Ogive line to blue
Exam2_OgivePlot(2).Color = 'red';                           
% Setting the Exam2 < Ogive line to red
title("Exam 2 Ogives");                                      
% Giving the plot its title
xlabel("Class Limits")                                      
% labelling x axis
ylabel("Cumulative Relative Frequency")                     
% labelling y axis
xticks(Exam2_Edges)                                          
% spacing
grid on                                                      
% gridlines
% Exam Overall Ogives stat line
subplot(1, 3, 3)                                             
% creating rows, positions, and columns
Overall_OgivePlot = plot(Overall_Edges, Overall_MoreThan,...
    Overall_Edges, Overall_LessThan,...
    Marker='.', MarkerSize=10);
Overall_OgivePlot(1).Color = 'blue';                         
% Setting the overall score > Ogive line to blue
Overall_OgivePlot(2).Color = 'red';                          
% Setting the overall score < Ogive line to red
title("O/All Ogives");                                       
% Giving the plot its title
xlabel("Class Limits")                                       
% labelling x axis
ylabel("Cumulative Relative Frequency")                      
% Labelling y axis
xticks(Overall_Edges)                                       
% spacing
grid on                                                      
% gridlines 
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Figure 1: Correlation Coefficient
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Figure 3: Ogives
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Figure 2: Histograms
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