[image: A close-up of a sign

Description automatically generated]

University of Wales Trinity Saint David
School of Engineering

Analysis of Student Grades using Statistical Methods in Matlab

Engineering Application and Study Skills
ACMA4007

Shanjidah Ahmed
2309702
24/5/24

Contents
1	Introduction	i
2	Data Import and Summary Statistics	ii
2.1	Process of Importing Data	ii
2.2	Summary of Statistics	iii
3	Correlation Analysis	v
3.1	Numerical Analysis	v
3.2	Categorical Analysis	vii
4	Grouped Data for Exam 1, Exam2 and O/All Results	ix
5	Discussion and Conclusion	xii
6	References	xiii
7	Appendix	xiv
7.1	Frequency Distribution Tables	xiv
7.2	MATLAB Coding	xv


Figure 1 – table2array Function	ii
Figure 2 - Central Tendency and Dispersion Coding	ii
Figure 3 - Summary of Statistics Table	iii
Figure 4 - Numerical Correlation Information	v
Figure 5 - Pairwise Correlation Coefficients	v
Figure 6 - Correlation Matrix	vi
Figure 7 - ttest2 Coding Output	vii
Figure 8 - Function strcmp Coding	viii
Figure 9 - Frequency Distribution Coding	ix
Figure 10 - Histograms	x
Figure 11 - Ogives	xi

2

General Business

2

[bookmark: _Toc167472065]Introduction
Using statistical methods, such as the evaluation of central tendencies and dispersion, the implementation of correlation analysis, as well as visual representation through histogram relations and ogives, the analysis of student grades will be examined. The raw data used within the report consider variables of age, attendance to class, and results for two exams, the population of the class used in this report is 100. Gender will also be evaluated to assess whether this is a deciding factor in attaining higher marks.
Limitations of statistical methods will be defined, and the trends seen within data will be discussed to highlight the most effective and decisive measure to take in order to improve student performance.
This report also aims to define key and relevant functions used within MATLAB to enable statistical analysis to be performed effectively. Discussing further the implications of this for the script and why it is considered appropriate for the completion of this task.



[bookmark: _Toc167472066]Data Import and Summary Statistics
[bookmark: _Toc167472067]Process of Importing Data
In order to successfully import all relevant information from the data set provided, formatting needs to be considered to ensure data is read correctly by the software. The function “readtable” is used to read data from another software operation such as Excel. This is allocated into “D” and can then be defined using table2array to convert information into string variables (words) or numerical information, which allows functions in the following script to read information as words for further analysis. For each variable specific columns are allocated ensuring all data is respective of the information identified within the raw data as seen in figure 1.
[image: A white background with green text

Description automatically generated][bookmark: _Toc167467440]Figure 1 – table2array Function


Once this is achieved a separate table can be made to show to summary of statistic for all numerical information. The parameter measured for this set of data includes the mean, mode, range, and standard deviation. To calculate these in relation to age the following code shown in figure 2 was created.
[image: ]
[bookmark: _Toc167467441]Figure 2 - Central Tendency and Dispersion Coding

All mentions of “Age” is information formatted through function “table2array”. This layout is then repeated for all variables shown in the appendix. Following this, a code is generated to display a table, shown in figure 3 below.
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Description automatically generated with medium confidence]Summary of Statistics[bookmark: _Toc167467442]Figure 3 - Summary of Statistics Table


The information displayed in figure 3, shows the central tenancy of all variables listed in the first column, as well as the range and standard deviation. Mean is a measure of the sum of all observation divided by the number of occurrences (DATAtab, 2024c). The mean attendance of students taking the exams is 60.58, which ranged from values 20-100. Although this is the case, the standard deviation for this parameter is 24.249. This indicates a shift in values from the expected mean, as a larger value of standard deviation suggests a larger scatter of values around the location parameter (DATAtab, 2024b). To calculate the standard deviation, the square mean of the variable (attendance) needs to be considered and independently subtracted from the square value of each student’s attendance. Using this information the sum of all values is divided by the total number of occurrences and can be square rooted to give a numerical value of corresponding units, as seen in equation 1 below.


Equation 1- Standard Deviation

A limitation of using central tendency measures, such as the mean, is that they can be significantly influenced by anomalies in the dataset (DATAtab, 2024c), as averages can shift to accommodate such information causing irregularities when inferring information. Therefore are sensitive to outliers found in data sets, in addition to this a limited scope or sample size can also impact the results gained through this analysis. This however is limited when standard deviation is used due to its relation to mean and its ability to calculate the dispersion value. In addition to this, a range can be determined to identify the outliers present within the data set. This again can be used to understand information collected and determine a more holistic conclusion. 
The median value is calculated by ordering the values of information in numerical order, which is dependent on data distribution, once this is achieved the middle value can be established. Using this information upper and lower ranges can be considered. Although this can be favourable in certain situations, the use of medians does not consider any other data (DATAtab, 2024c), therefore can be limiting when investigating particular statistical models.
When determining the summary of statistic (figure 2) for the second exam, it can be seen that the central tendencies are all around the 50-55 mark, with the mean achieving 55.08, median achieving 53.5 and the mode achieving 51. Although these all seem very positive, suggesting a decent pass mark of around 50, it is important to also consider the range and standard deviation. Observing the range, the maximum result was 98 and minimum was 4. This now suggests a larger discrepancy in the mean than initially assumed. The standard deviation states a dispersion value of 22.428, the second highest value of all parameters. From this information it can be determined that although initially the central tendencies seem to suggest a midrange pass rate of around 55-51. When investigating further it can be seen that due to a large range in values, the ability of the class is quite varied. Which would not have been establish without considering dispersion techniques. In addition to this, standard deviation backs up this information clearly, suggesting a wide scatter of results gained from exam results 2. Using this analysis all other variables can also be inferred similarly.
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[bookmark: _Toc167472070]Numerical Analysis
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Description automatically generated]To analyse data further, methods such as correlation can be used, this allows users to see trends within the data set and therefore infer more descript conclusions. When using MATLAB functions “corr” and “corrplot” are coded, as seen in the figure 4 below. [bookmark: _Toc167467443]Figure 4 - Numerical Correlation Information


All variables are allocated into value “x” which are in turn substituted into function corr. The corr function uses an algorithm to define the likelihood of correlation between each variable. This is defined by values between -1 and 1 (DATAtab, 2024a). The following results in figure 5 show the correlation coefficients matrix attained once implemented. Coefficients with a higher positive value suggests a positive correlation between the variables and a lower value suggest a negative correlation. If however, a value is lower than the significant level of 0.05 this indicates a null hypothesis (MathWorks, 2012).  
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[bookmark: _Toc167467444]Figure 5 - Pairwise Correlation Coefficients

To visually understand the relationship between the variables in figure 5, the “corrplot” function can be used. Matrix “x” needs to be implemented into the function as seen in figure 4, along with “VarNames” which assists in reading the titles of each variable clearly, and “Test R=’on’”, which uses methods to highlight the most significant correlations between the variables (MathWorks, 2024a).
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Description automatically generated with medium confidence]In figure 6 above, it is immediately apparent that a positive correlation exists across most of the matrix. The highlighted values shown on the top left of each graph correspond with the correlation coefficients seen in figure 5 to the nearest 2 decimal places. With this information the matrix displays a strong correlation between the overall marks and both exams taken by the pupils with a value of 0.98. As well as highlighting the impact of attendance on both exam results. It however also suggests that the variable age, has little to no correlation when in relation to attendance or pass marks, with values showing -0.04 and -0.05. This is shown by the wide spread of markers within the scatter graphs and is further highlighted with the linear line running almost horizontal throughout. From this it is inferred that a difference in age does not affect the marks achieved by students. However, this visual representation shows that attendance greatly affects the overall performance of students displaying a positive numerical value. Therefore, to achieve higher marks, attendance should also improve. [bookmark: _Toc167467445]Figure 6 - Correlation Matrix
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Description automatically generated]A hypothesis test can be used to determine the relationship and possible correlation between both categorical and numerical values. In this case, gender is compared to overall results to determine if there is any impact of one on the other. For this analysis a null hypothesis test is be carried out, in this instance “ttest2” is be used, this function in MATLAB presents two output arguments h and p. The h returns a value of 1 which rejects the null hypothesis test, or a 0 which does not. This is based on the significance level of 5%. In addition to this a p value is also determined, measuring the validity of the h value, and displaying a number between 0-1 (MathWorks, 2024b). A p value smaller than the defined significant level (5%) would reject the null hypothesis (DATAtab, 2024d). For this test it is first assumed that there is no correlation between gender and overall grades. Therefore, it can be inferred that the projected results should display a h value of 0. This is seen to be the case displayed in figure 7 below, thus proving that gender does not impact exam results. [bookmark: _Toc167467446]Figure 7 - ttest2 Coding Output


Since it has been established that the variable of gender does not impact overall results, it can be determined that this information has little value to the correlation seen between them. The p value calculated displays a numerical value of 0.4370, suggesting a percentage of 43.7%, this demonstrates a value below the midpoint. Since the p value can only range from 0-1. A p value smaller than 5% would reject the null hypothesis therefore it can be viewed that the likelihood of a relation between gender and overall results are significantly disproportionate. Although this is the case it should also be established that 43.7% is below midpoint so can still hinder the validity of the h value.
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Description automatically generated]For ttest2 correlation all gender information needs to be separated accordingly, “strcmp” function is used to compare strings variables (The MathWorks Inc., 1995) in this case “male” and “female”. This needs to be done separately, in order to achieve true (1) positions of both variables as seen in figure 8 below. Following this the “find” function is used to determine the positions within the original table, which can then be allocated into a new variable.[bookmark: _Toc167467447]Figure 8 - Function strcmp Coding

















[bookmark: _Toc167472072]Grouped Data for Exam 1, Exam2 and O/All Results
When using grouped data to analyse results it is important to consider class intervals and maximum values. For the data provided the maximum value achieved on a test would be 100, therefore as seen in figure 9 the class width is set at 10, thus when allocating the number of bins through function “histcounts” a value of 10 equal bins would be created. The addition of “edges” within this function determines the limits of each bin created for frequency to be distributed correctly. (MathWorks, 2024b). The importance of class bins has a large impact on the overall figure and interpretation of data. This is due to its ability to highlight significant areas of importance. For example, a larger class bins can overlook outlier in data merging into average results, suggesting a mediocre class, as a result increasing the frequency per class interval. However, smaller class width can cause issues when trying to extrapolate data, as many values will be given as a result, thus to compare information more advance techniques need to be considered in order to investigate multiple frequency distribution results.
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[bookmark: _Toc167467448]Figure 9 - Frequency Distribution Coding

Further to the information in figure 9 above, multiple frequency tables (as seen in the appendix) and histograms are produced to display the relationship between each variable (exam 1, 2 and overall results) against frequency, shown in figure 10 below.
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[bookmark: _Toc167467449]Figure 10 - Histograms

Figure 10, shows that the majority of the class achieved a mid-range mark between 50-60 in exam one, with a frequency value of 21. This then dropping to 14 in exam 2. The largest value for the overall mark however is the class limit of 60-70, which states a frequency of 17, compared to 10 for exam one and 15 for exam 2. Highlighting the most frequent marks achieved by pupils ranged within this limit.
Histograms provide a clear graphical representation of the numerical values through the creation of frequency tables and histogram plots functions. It can be visually interpreted to easily distinguish the most common values achieved, and interpret trends shown throughout. For example, with each graph the lowest frequency displayed fell into the first class limit of 0-10, thus suggesting that in every instance this value is the least common and therefore to achieve this would not be a likely outcome. The overall frequency achieved for a class of 100 pupils within this range is 1, corresponding with the low values seen in figure 10 Exam 1 and Exam 2.
Another use of grouped data is the use of ogives seen in figure 11, these again give a visual representation of data, however this analysis uses cumulative frequency and inverse cumulative frequency to show pattern within the data set provided. For example, a sharp increase or jump in markers would suggest a larger frequency between current status and the next, as seen at class limit 50 on Exam 1 displaying a value of 0.35, which then increases to 0.56. The opposite is true when implying smaller increases in data, observed at class limit 90 to 100, with an increase of only 0.07. Again, this analysis of data allows for easy interpretation of quantitative information and visually represent the trends or patterns.
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[bookmark: _Toc167472073]Discussion and Conclusion
It can be concluded that once the summary of statistics is made, central tendency can be observed against standard deviation and although this can show large discrepancies in conjunction with range from the expected means, such as in relation to attendance displaying a value of 24.249, it cannot be taken as insignificant data. This information is further highlighted with the correlation analysis, with figures ranging from 0.83-0.89 as seen in figure 6. Concluding that attendance although largely ranging impacts greatly on the overall results and exam marks of pupils. Thus, in order to achieve higher marks, attendance is the most likely variable to contribute positively. The use of a matrix also displays the lack of correlation seen between age and results, delivering values close to 0. 
When defining the categorical information regarding correlation links between male and female, it was identified that the null hypothesis suggests no correlation between the variables. Which was clearly displayed using two output arguments. Therefore showing, that regardless of gender the same opportunities and results can be achieved by both parties. 
It is important to note, that with data analysis sample size and population need to be considered, thus when using histograms larger cohort of information can be used due to the function “histcount” which determines frequency of each class width with ease. In addition to this the ease of interpretation and visual aid adds to its advantage, similar to that of an ogive graph. The information gathered in figure 11, shows a pattern of higher frequencies at mid ranges of the graph and lower frequencies at the smaller values of class limits, suggesting the occurrence of such values is not typical. 
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clc %the clc function clears the command window 
clear %the clear function erase MATLAB’s memory 
close all % close all windows
format Short %shows 5 digit scaled fixed point
D =readtable('student_grades.csv'); %creates a readable table from imported source

 

%******Excel to Readable Coding*********** 
Gender = table2array(D(:,2)); %read and convert information from table column 2
Age = table2array(D(:,3));    %read and convert information from table column 3
Atten = table2array(D(:,4));  %read and convert information from table column 4
Exam1 = table2array(D(:,5));  %read and convert information from table column 5
Exam2 = table2array(D(:,6));  %read and convert information from table column 6
OA=(Exam1 + Exam2)/2; 

%*********Basic Table Information*************** 
D2=table (Gender, Age, Atten, Exam1, Exam2, OA,'VariableNames',{'Gender','Age', 'Attendance', 'Exam Results 1', 'Exam Results 2', 'Overall Exam Results'}); 


%***********Mean for all Variables******** 
MNAge= mean(Age);  %use of function mean to calculate mean value for each variable
MNAtt= mean(Atten); 
MNEx1= mean(Exam1); 
MNEx2= mean(Exam2); 
MNOall= mean(OA); 


%***********Median for all Variables******** 
MEDAge= median(Age);   %use of function median to calculate median value of an array for each variable
MEDAtt= median(Atten); 
MEDEx1= median(Exam1); 
MEDEx2= median(Exam2); 
MEDOall= median(OA); 


%***********Mode for all Variables******** 
MODAge= mode(Age);  %use of function mode to calculate most frequent value for each variable
MODAtt= mode(Atten); 
MODEx1= mode(Exam1); 
MODEx2= mode(Exam2); 
MODOall= mode(OA); 


%***********Range for all Variables******** 
RAge= [min(Age) max(Age)];     %use of min and max, to find smallest and largest values for each variable
RAtt= [min(Atten) max(Atten)]; 
REx1= [min(Exam1) max(Exam1)]; 
REx2= [min(Exam2) max(Exam2)]; 
ROall= [min(OA) max(OA)]; 


%***********Standard Deviation for all Variables******** 
SDAge=std(Age);   %use of function std to calculate standard deviation for each variable
SDAtt=std(Atten);
SDEx1=std(Exam1);
SDEx2=std(Exam2); 
SDOall=std(OA); 


%*********Variable Table Information*************** 
V={'Age', 'Attendance', '1st Exam Score', '2nd Exam Score', 'O/All Score'}; %column one for table - stating all variable names
MN=[MNAge, MNAtt, MNEx1, MNEx2, MNOall];                                    %column two for table - stating all mean values
MED=[MEDAge, MEDAtt, MEDEx1, MEDEx2, MEDOall];                              %column three for table - stating all median values
MOD=[MODAge, MODAtt, MODEx1, MODEx2, MODOall];                              %column four for table - stating all mode values
R=[RAge(1) RAge(2); RAtt(1) RAtt(2);REx1(1) REx1(2); REx2(1) REx2(2); ROall(1) ROall(2)]; %column five for table - stating all range values
Std=[SDAge, SDAtt, SDEx1, SDEx2, SDOall];                                   %column six for table - stating all standard deviation values
VN={'Variable', 'Mean','Median','Mode','Range','Std'};                      %heading for each column
T=table(V', MN',MED',MOD',R ,Std','VariableNames',VN);                      %inverse of variables to allow correct alignment for table formatting

fprintf('The summary of statistics for Student Grades are stated in the table below:\n\n\n') %description of table for users
disp (T) 


%*********Numerical Correlation Information*************** 
x=[Age, Atten, Exam1, Exam2, OA];                %raw data subbed into value x
ANS = corr(x);                                   %correlation function between all raw data values
VN2={'Age', 'Atdce', 'Exam1', 'Exam2', 'OAllR'}; %new variable names for correlation function
corrplot (x,'VarNames',VN2, TestR='on')          %corrplot used to depict correlation in figure. VarNames used to defined variables in figure. TestR=on shows the more likely correlations found in data

fprintf('The pairwise correlation coefficients for Student Grades are stated in the table below:\n\n') %description of table for users
disp (ANS)


%*********String Correlation Information*************** 
y=Gender;
z=OA;
D3=table (y, z, 'VariableNames', {'Gender','OverallMark'});

Female= strcmp (y, 'Female'); %strcmp used to compare string - female variables from gender column of original table, using true(1)/false(0) values
indF = find (Female);         %identify positive female positions in table
ValF=z(indF);                 %input corresponding values of positive positions 

Male= strcmp (y, 'Male'); %strcmp used to compare string - male variables from gender column of orignal table, using true(1)/false(0) values
indM = find (Male);       %identify positive male positions in table
ValM=z(indM);             %input corresponding values of positive positions

[h,p]= ttest2(ValF,ValM); %ttest2 compares 2 sets of data for correlation. h value will give a null hypothesis test, and p shows probability of test

fprintf('The relationship between gender and overall results for Student Grades are shown with two values %g and %g.\nThe first tests the null hypothesis; 0 showing if no correlation, 1 showing a correlation.\nThe second value between 0-1 shows the validity of the null hypothesis. A lower value suggest more doubt and discrepancies.\n', h,p)


%*********Frequency Distribution - EXAM ONE*************** 
SExam1 = sort(Exam1); %sort exam1 values in numerical order
CW=10;                %class width
LB = 0:CW:90;         %lower boundary
HB = LB+CW;           %higher boundary

CM = (HB+LB)/2;       %class mark

edges=LB(1):CW:HB(end);       %define edges for histogram
F1=histcounts(SExam1,edges);  %define frequency for bins
CF1=cumsum(F1);               %cumulative frequency of Exam 1
RF1=F1/sum(F1);               %relative frequency of Exam 1
CRF1=cumsum(RF1);             %relative cumulative frequency of Exam 1
ICRF1=cumsum(RF1,'reverse');  %inverse relative cumulative frequency of Exam 1

%*Table information*
VN={'Lower CL', 'Higher CL','Class Mark','Freq','Cum Freq','Rel Freq','Cum Rel Freq','Inv Cum Rel Freq'}; %title of variable names
T1=table(LB', HB',CM',F1',CF1',RF1',CRF1',ICRF1','VariableNames',VN);

Edges=LB(1):CW:HB(end);                    %define edges for histogram
figure;                                    %shows figure in separate window
subplot(1,3,1)                             %shows plot in row 1 column 3 and position 1 of figure
histogram('BinEdges',Edges,'BinCounts',F1) %histogram function defining edges and bins
xticks(LB(1):CW:HB(end))                   %where ticks will be positioned on histogram along the x-axis

fprintf('\n\n\nA frequency table for Exam 1 is shown in the table below:\n\n')  %discription of table for users
disp (T1)

%*Figure Formatting*
title('Exam 1 Histogram')  %define title for histogram
xlabel('Class Limits')     %define label for x-axis
ylabel('Frequency')        %define label for y-axis
xticks(LB(1):CW:HB(end))   %where ticks will be positioned on histogram along the x-axis
xlim ([LB(1),HB(end)])     %limits of the x-axis
yticks(0:2:max(F1+2))      %where ticks will be positioned on histogram along the y-axis
ylim ([0,max(F1)+1])       %limits of the y-axis
grid


%*********Frequency Distribution - EXAM TWO*************** 
SExam2 = sort(Exam2); %sort exam2 values in numerical order

F2=histcounts(SExam2,edges);  %%define frequency for bins
CF2=cumsum(F2);               %cumulative frequency of Exam 2
RF2=F2/sum(F2);               %relative frequency of Exam 2
CRF2=cumsum(RF2);             %relative cumulative frequency of Exam 2
ICRF2=cumsum(RF2,'reverse');  %inverse relative cumulative frequency of Exam 2


%*Table information*
VN={'Lower CL', 'Higher CL','Class Mark','Freq','Cum Freq','Rel Freq','Cum Rel Freq','Inv Cum Rel Freq'}; %discription of table for users
T2=table(LB', HB',CM',F2',CF2',RF2',CRF2',ICRF2','VariableNames',VN);

Edges=LB(1):CW:HB(end);                     %define edges for histogram
subplot(1,3,2)                              %shows plot in row 1 column 3 and position 2 of figure
histogram('BinEdges',Edges,'BinCounts',F2)  %histogram function defining edges and bins
xticks(LB(1):CW:HB(end))                    %where ticks will be positioned on histogram along the x-axis

fprintf('\n\n\nA frequency table for Exam 2 is shown in the table below:\n\n') %where ticks will be positioned on histogram along the x-axis
disp (T2)


%*Figure Formatting*
title('Exam 2 Histogram') %define title for histogram
xlabel('Class Limits')    %define label for x-axis
ylabel('Frequency')       %define label for y-axis
xticks(LB(1):CW:HB(end))  %where ticks will be positioned on histogram along the x-axis
xlim ([LB(1),HB(end)])    %limits of the x-axis
yticks(0:2:max(F1)+2)     %where ticks will be positioned on histogram along the y-axis
ylim ([0,max(F1)+1])      %limits of the y-axis
grid


%*********Frequency Distribution - OVERALL*************** 
SOA = sort(OA);              %sort overall mark values in numerical order

F3=histcounts(SOA,edges);    %define frequency for bins
CF3=cumsum(F3);              %cumulative frequency of overall marks
RF3=F3/sum(F3);              %relative frequency of overall marks
CRF3=cumsum(RF3);            %relative cumulative frequency of overall marks
ICRF3=cumsum(RF3,'reverse'); %inverse relative cumulative frequency of overall marks


%*Table information*
VN={'Lower CL', 'Higher CL','Class Mark','Freq','Cum Freq','Rel Freq','Cum Rel Freq','Inv Cum Rel Freq'}; %description of table for users
T3=table(LB', HB',CM',F3',CF3',RF3',CRF3',ICRF3','VariableNames',VN);

Edges=LB(1):CW:HB(end);                    %define edges for histogram
subplot(1,3,3)                             %shows plot in row 1 column 3 and position 3 of figure
histogram('BinEdges',Edges,'BinCounts',F3) %histogram function defining edges and bins
xticks(LB(1):CW:HB(end))                   %where ticks will be positioned on histogram along the x-axis

fprintf('\n\n\nA frequency table for Overall Results is shown in the table below:\n\n') %where ticks will be positioned on histogram along the x-axis
disp (T3)


%*Figure Formatting*
title('O/A Results Histogram') %define title for histogram
xlabel('Class Limits')         %define label for x-axis
ylabel('Frequency')            %define label for y-axis
xticks(LB(1):CW:HB(end))       %where ticks will be positioned on histogram along the x-axis
xlim ([LB(1),HB(end)])         %limits of the x-axis
yticks(0:2:max(F1)+2)          %where ticks will be positioned on histogram along the y-axis
ylim ([0,max(F1)+1])           %limits of the y-axis
grid


%*******************OGIVE - EXAM ONE*********************
figure;            %shows figure in separate window
subplot(1,3,1)     %shows plot in row 1 column 3 and position 1 of figure


%*Less than Ogive*
plot([LB(1) HB],[0 CRF1],'LineStyle','none','Marker','o','MarkerEdgeColor','r','MarkerFaceColor','r','MarkerSize',6)
hold on          %allows multiply figures to layer on top of another


%*Interpolation of less than ogive*
NQP1=length(F1)*100;                          %number of query points    
xq1=LB(1):(HB(end)-LB(1))/NQP1:HB(end);       %x values based on lower and higher boundaries
yq=interp1([LB(1) HB],[0 CRF1],xq1,'spline'); %y value will be interpolated from higher boundaries and first edge, using cumulative relative freq. Spline will use cubic interpolation data
plot(xq1,yq,'Color','r')                      %plot x and y values in red


%*More than Ogive*
plot([LB HB(end)],[ICRF1,0],'LineStyle','none','Marker','o','MarkerEdgeColor','b','MarkerFaceColor','b','MarkerSize',6)


%*Interpolation of more than ogive*
yq1=interp1([LB HB(end)],[ICRF1,0],xq1,'spline'); %y value will be interpolated from lower boundaries and last higher edge, using inverse cumulative relative freq. Spline will use cubic interpolation data
plot(xq1,yq1,'Color','b')                         %plot x and y values in blue


%*Figure Formatting*
title('Exam 1 Ogives')                   %define title for ogive                            
xlabel('Class Limits')                   %define label for x-axis
ylabel('Cumulative Relative Frequency')  %define label for y-axis   
xticks(LB(1):CW:HB(end))                 %where ticks will be positioned along the x-axis
xlim ([LB(1),HB(end)])                   %limits of the x-axis
yticks(0:0.1:1)                          %where ticks will be positioned along the y-axis
ylim ([0,1])                             %limits of the y-axis
grid


%*******************OGIVE - EXAM TWO*********************
subplot(1,3,2) %shows plot in row 1 column 3 and position 2 of figure


%*Less than Ogive*
plot([LB(1) HB],[0 CRF2],'LineStyle','none','Marker','o','MarkerEdgeColor','r','MarkerFaceColor','r','MarkerSize',6)
hold on    %allows multiply figures to layer on top of another


%*Interpolation of less than ogive*
NQP2=length(F2)*100;                           %number of query points
xq2=LB(1):(HB(end)-LB(1))/NQP2:HB(end);        %x values based on lower and higher boundaries
yq2=interp1([LB(1) HB],[0 CRF2],xq2,'spline'); %y value will be interpolated from higher boundaries and first edge, using cumulative relative freq. Spline will use cubic interpolation data
plot(xq2,yq2,'Color','r')                      %plot x and y values in red


%*More than Ogive*
plot([LB HB(end)],[ICRF2,0],'LineStyle','none','Marker','o','MarkerEdgeColor','b','MarkerFaceColor','b','MarkerSize',6)


%*Interpolation of more than ogive*
yq3=interp1([LB HB(end)],[ICRF2,0],xq2,'spline'); %y value will be interpolated from lower boundaries and last higher edge, using inverse cumulative relative freq. Spline will use cubic interpolation data
plot(xq2,yq3,'Color','b')                         %plot x and y values in blue


%*Figure Formatting*
title('Exam 2 Ogives')                      %define title for ogive    
xlabel('Class Limits')                      %define label for x-axis
ylabel('Cumulative Relative Frequency')     %define label for y-axis  
xticks(LB(1):CW:HB(end))                    %where ticks will be positioned along the x-axis
xlim ([LB(1),HB(end)])                      %limits of the x-axis
yticks(0:0.1:1)                             %where ticks will be positioned along the y-axis
ylim ([0,1])                                %limits of the y-axis
grid

%*******************OGIVE - OVERALL*********************
subplot(1,3,3)  %shows plot in row 1 column 3 and position 3 of figure


%*Less than Ogive*
plot([LB(1) HB],[0 CRF3],'LineStyle','none','Marker','o','MarkerEdgeColor','r','MarkerFaceColor','r','MarkerSize',6)
hold on        %allows multiply figures to layer on top of another


%*Interpolation of less than ogive*
NQP3=length(F3)*100;                            %number of query points
xq3=LB(1):(HB(end)-LB(1))/NQP3:HB(end);         %x values based on lower and higher boundaries
yq4=interp1([LB(1) HB],[0 CRF3],xq3,'spline');  %y value will be interpolated from higher boundaries and first edge, using cumulative relative freq. Spline will use cubic interpolation data
plot(xq3,yq4,'Color','r')                       %plot x and y values in red


%*More than Ogive*
plot([LB HB(end)],[ICRF3,0],'LineStyle','none','Marker','o','MarkerEdgeColor','b','MarkerFaceColor','b','MarkerSize',6)


%*Interpolation of more than ogive*
yq5=interp1([LB HB(end)],[ICRF3,0],xq3,'spline'); %y value will be interpolated from lower boundaries and last higher edge, using inverse cumulative relative freq. Spline will use cubic interpolation data
plot(xq3,yq5,'Color','b')                         %plot x and y values in blue


%*Figure Formatting*
title('O/A Results Ogives')              %define title for ogive    
xlabel('Class Limits')                   %define label for x-axis
ylabel('Cumulative Relative Frequency')  %define label for y-axis  
xticks(LB(1):CW:HB(end))                 %where ticks will be positioned along the x-axis
xlim ([LB(1),HB(end)])                   %limits of the x-axis
yticks(0:0.1:1)                          %where ticks will be positioned along the y-axis
ylim ([0,1])                             %limits of the y-axis
grid
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%*****xExcel to Readable Coding**#xxxxkkxx
Gender = table2array(D(:,2)); %read

Age = table2array(D(:,3));
Atten = table2array(D(:,4));
Examl = table2array(D(:,5));
Exam2 = table2array(D(:,6));
OA=(Examl + Exam2)/2;
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MNAge= mean(Age); %use of function mean to calculate mean value for each variable

MEDAge= median(Age); %use of function median to calculate median value of| an array for each variable
MODAge= mode(Age); %use of function mode to calculate most frequent value for each variable

RAge= [min(Age) max(Age)l; %use of min and max, to find smallest and largest values for each variable
SDAge=std(Age); %use of function std to calculate standard deviation for each variable
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The summary of statistics for Student Grades are stated in the table below:

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
{'0/All Score’ } 56.675 54.5 25.5 .5 95 21.452
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JxxxxxxkxkNumerical Correlation Information*kxkxkixixx

x=[Age, Atten, Examl, Exam2, OA]; %raw data subbed into value x

ANS = corr(x); %correlation function between all raw data values
VN2={'Age', 'Atdce', 'Examl', 'Exam2', 'OAlIR'}; %new variable names for correlation function
corrplot (x,'VarNames',VN2, TestR='on') %corrplot used to depict correlation in figure

%arNames used to defined variables in figure
%TestR=on shows the more likely correlations found in data
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The pairwise correlation coefficients for Student Grades are stated in the table below:

1.0000 -8.0362 -9.0364 -8.08506 -0.0448
-8.0362 1.0000 0.8912 0.8297 0.8839
-0.0364 0.8912 1.0000 ©.8929 0.9719
-8.0506 0.8297 ©.8929 1.0000 0.9738
-0.0448 ©.8839 ©8.9719 ©8.9738 1.0000
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>> [h,p]= ttest2(ValF,ValM)

h =

©.4370
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Female= strcmp (y, 'Female');
indF = find (Female);
ValF=z(indF);

Male= stremp (y, 'Male');
indM = find (Male);
ValM=z(indM);
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Jxxxxkxkx*Erequency Distribution - EXAM ONE**¥kxkxkkxisx
SExaml = sort(Examl); %sort examl values in numerical order

Cu=10; %class width
LB = ©:CW:90; %lower boundary
HB = LB+CW; %higher boundary
CM = (HB+LB)/2; %class mark

edges=LB(1):CW:HB(end);
Fl=histcounts(SExaml,edges);
CFl=cumsum(F1);
RF1=F1/sum(F1);
CRF1=cumsum(RF1);
ICRF1=cumsum(RF1, 'reverse');

%define edges for histogram

%define frequency for bins|

%cumulative frequency of Exam 1

%relative frequency of Exam 1

%relative cumulative frequency of Exam 1
%inverse relative cumulative frequency of Exam 1
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image13.png
A frequency table for Exam 2 is shown in the table below:

Lower CL Higher CL Class Mark Freq Cum Freq Rel Freq Cum Rel Freq Inv Cum Rel Freq
e 10 5 1 1 0.01 0.01 1
10 20 15 7 8 0.07 0.08 .99
20 30 25 5 13 ©.e5 0.13 8.92
30 40 35 12 25 .12 0.25 .87
40 50 45 16 41 0.16 0.41 8.75
50 60 55 14 55 0.14 ©.55 8.59
60 70 65 15 70 ©.15 0.7 ©.45
70 80 75 12 82 .12 0.82 8.3
80 L 85 14 96 0.14 0.96 e.18
90 100 95 4 100 0.04 1 .04
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A frequency table for Exam 1 is shown in the table below:

Lower CL Higher CL Class Mark Freq Cum Freq Rel Freq Cum Rel Freq Inv Cum Rel Freq

e 10 5 2 2 0.02 0.02 1
10 20 15 3 5 ©.e3 ©.05 .98
20 30 25 4 9 0.04 0.09 .95
30 40 35 11 20 0.11 0.2 .91
40 50 45 15 35 ©.15 ©.35 8.8
50 60 55 21 56 0.21 0.56 8.65
60 70 65 10 66 0.1 0.66 .44
70 80 75 13 79 0.13 0.79 .34
80 L 85 14 93 0.14 ©.93 .21

90 100 95 7 100 0.07 1 e.e7
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A frequency table for Overall Results is shown in the table below:

Lower CL Higher CL Class Mark Freq Cum Freq Rel Freq Cum Rel Freq Inv Cum Rel Freq

e 10 5 1 1 0.01 0.01 1
10 20 15 3 4 ©.e3 0.04 .99
20 30 25 8 12 0.08 0.12 8.96
30 40 35 11 23 0.11 0.23 ©.88
40 50 45 16 39 0.16 0.39 .77
50 60 55 14 53 0.14 0.53 ©.61
60 70 65 17 70 .17 0.7 .47
70 80 75 13 83 0.13 0.83 8.3
80 L 85 10 93 0.1 ©.93 .17

90 100 95 7 100 0.07 1 e.e7
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A frequency table for Exam 2 is shown in the table below:

Lower CL Higher CL Class Mark Freq Cum Freq Rel Freq Cum Rel Freq Inv Cum Rel Freq
e 10 5 1 1 0.01 0.01 1
10 20 15 7 8 0.07 0.08 .99
20 30 25 5 13 ©.e5 0.13 8.92
30 40 35 12 25 .12 0.25 .87
40 50 45 16 41 0.16 0.41 8.75
50 60 55 14 55 0.14 ©.55 8.59
60 70 65 15 70 ©.15 0.7 ©.45
70 80 75 12 82 .12 0.82 8.3
80 L 85 14 96 0.14 0.96 e.18
90 100 95 4 100 0.04 1 .04
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A frequency table for Exam 1 is shown in the table below:

Lower CL Higher CL Class Mark Freq Cum Freq Rel Freq Cum Rel Freq Inv Cum Rel Freq

e 10 5 2 2 0.02 0.02 1
10 20 15 3 5 ©.e3 ©.05 .98
20 30 25 4 9 0.04 0.09 .95
30 40 35 11 20 0.11 0.2 .91
40 50 45 15 35 ©.15 ©.35 8.8
50 60 55 21 56 0.21 0.56 8.65
60 70 65 10 66 0.1 0.66 .44
70 80 75 13 79 0.13 0.79 .34
80 L 85 14 93 0.14 ©.93 .21

90 100 95 7 100 0.07 1 e.e7




image18.png
A frequency table for Overall Results is shown in the table below:

Lower CL Higher CL Class Mark Freq Cum Freq Rel Freq Cum Rel Freq Inv Cum Rel Freq

e 10 5 1 1 0.01 0.01 1
10 20 15 3 4 ©.e3 0.04 .99
20 30 25 8 12 0.08 0.12 8.96
30 40 35 11 23 0.11 0.23 ©.88
40 50 45 16 39 0.16 0.39 .77
50 60 55 14 53 0.14 0.53 ©.61
60 70 65 17 70 .17 0.7 .47
70 80 75 13 83 0.13 0.83 8.3
80 L 85 10 93 0.1 ©.93 .17

90 100 95 7 100 0.07 1 e.e7




