Additional file 1

[bookmark: _GoBack]R code related to visualization and classification model evaluations.
#install.packages("Amelia")
#install.packages("psych")
#install.packages("caret", dependencies = TRUE)
#install.packages("ddalpha") required for train and some caret operations
#install.packages("MASS")
#install.packages("boot")

input <- read.csv("C:/python/Dataset2.csv")
input$Grade[which(is.na(input$Grade))] <- 4
input$Grade1[which(is.na(input$Grade1))] <- 4
input$Instructor <- NULL

input <- read.csv("C:/python/Final/Dataset1.csv")
input$Grades[which(is.na(input$Grades))] <- 4 ### For Dataset1
input$Instructors[which(is.na(input$Instructors))] <- 0 # Only Students' Efforts

############## For visualizing missing instances #######################
library(Amelia)
missmap(input, main = "Missing values vs observed", col=c("Blue","Grey"))
#########################################################################

### Remove Dissertation since its grade if being calc already and also
### from Dataset 1 since instructor is not available###
n <- length(input$Grades)
for(i in 1:n)
{
  if ( input[i,6] == 11)
  {
    input [i,] <- NA
  }
}

library(tidyr)
input <- input%>%drop_na()

#############################################################################
############# Normal Probability #############
##Thru functions###
#For dataset1
t <- table(input$Grades)
l <- length(input$Grades)
baseline <- t[4]/l
#for dataset2
t <- table(input$Grade)
l <- length(input$Grade)
baseline <- t[3]/l
###################
####Thru for loop##
# CA <- 0
# CB <- 0
# CC <- 0
# CF <- 0
# l <- length(input$Grades)
# for (j in 1:l)
# {
#   if(input[j,8]== 4)
#     CA = CA + 1
#   else
#     if(input[j,8]== 3)
#       CB = CB+1
#     else
#       if(input[j,8] == 2)
#         CC = CC+1
#       else
#         CF=CF+1
# }
# AProb=CA/length(input$Grades)
## BProb=CB/length(input$Grades)
## CProb=CC/length(input$Grades)
## FProb=CF/length(input$Grades)

##################################

#First i nullified the attributes that have a SD=0, to avoid the fail of Cor function You probably forgot to remove the zero variance columns in your matrix. clustering the columns of dataset not its rows, since the cor() functions operates on the columns of a matrix not its rows.

input$Course.4 <- NULL
input$Course.3 <- NULL
input$Course.2 <- NULL
input$Dissertation <- NULL
input$Instructor2 <- NULL
input$Instructor3 <- NULL
input$Instructor4 <- NULL 
# not relevent attribute
input$Stu..ID <- NULL
input$Seq.<-NULL #For Dataset1

plot(hclust(dist(abs(cor(input)))))

#####
####
summary (input) # Stu..Age Min=30, max=52
##1 GGPLOT
library(gplots)
# Scale Age to common Range [1,4]
input$Stu..Age <- (3* (input$Stu..Age-min(input$Stu..Age)))/(max(input$Stu..Age)-min(input$Stu..Age))+1
f <- data.matrix(input)
heatmap.2(f, main="Heatmap for Dataset1 ", trace = "none", margins = c(10,12),cexRow = 0.6)

#Nullify all attributes except key features.
##Dataset2##
input$BSc.Deg.<- NULL
input$Stu..Age<- NULL
input$BSc.GPA <- NULL
input$Course.6 <- NULL
input$Course.1 <- NULL
input$Course.5 <- NULL
input$Instructor5 <- NULL
input$Instructor1 <- NULL
input$Instructor6 <- NULL

#####################################################3

library(caret)

###### For Dataset2 ######

input$Grade <- as.factor(input$Grade)
input$Grade1 <- as.factor(input$Grade1)
input$Grade2 <- as.factor(input$Grade2)
input$Grade3 <- as.factor(input$Grade3)
input$Grade5 <- as.factor(input$Grade5)
input$Grade6 <- as.factor(input$Grade6)
input$Grade4 <- as.factor(input$Grade4)

####### For Dataset1 #######
input$Grades <- as.factor(input$Grades)
input$Stu..Age <- as.numeric(input$Stu..Age)
input$BSc.Deg. <- as.numeric(input$BSc.Deg.)
input$BSc.GPA <- as.numeric(input$BSc.GPA)

input$Stu..Age <- as.factor(input$Stu..Age)
input$BSc.Deg. <- as.factor(input$BSc.Deg.)
input$BSc.GPA <- as.factor(input$BSc.GPA)

####################################################3
install.packages("kernlab")
#### Classification Models ####
##Naiive Bayes
# install.packages("naivebayes")
# library(naivebayes)
NB_Model <- train( Grade ~., method = "nb", data=input,trControl = trainControl(method = "LOOCV"))
##K - Nearest Neighbour
KNN_Model <- train( Grade ~., method = "knn", data=input,trControl = trainControl(method = "LOOCV"))
##Linear Discrimination Analysis
lda_Model <- caret::train( Grade ~., method = "lda", data=input,trControl = trainControl(method = "LOOCV"))
##Support Vector Machine
svm_Model <- train( Grade ~., method = "svmRadial", data=input,trControl = trainControl(method = "LOOCV"))
plot(svm_Model$finalModel)
## Multiple Preceptron Neural Network
HidLay=expand.grid(layer1 = 3,layer2 = 2,layer3=1)
predNN <- caret::train( method="mlpML", Grade~.,input,tuneGrid= HidLay,trControl = trainControl(method = "LOOCV"))

##############################################################################

## To calculate Balanced Accuracy for class 4 & get the Mcnemar's Test P-Value
str(input)
NB <- NB_Model$pred[which(NB_Model$pred[,4] == TRUE),]
matrix <- confusionMatrix(NB$pred, NB$obs)
NB4 <- matrix$byClass[3,11] #4 for dataset 1
NBP <- matrix$overall[6]

KNN <- KNN_Model$pred[which(KNN_Model$pred[,4] == 5),] # 9 for dataset 1
matrix1 <- confusionMatrix(KNN$pred, KNN$obs)
KNN4 <- matrix1$byClass[3,11]
KNNP <- matrix1$overall[6]

LDA <- lda_Model$pred
matrix2 <- confusionMatrix(LDA$pred, LDA$obs)
LDA4 <- matrix2$byClass[3,11] #4 for dataset1
LDAP <- matrix2$overall[6]

SVM <- svm_Model$pred[which((svm_Model$pred[,5] == 1)),]
matrix3 <- confusionMatrix(SVM$pred, SVM$obs)
SVM4 <- matrix3$byClass[3,11]
SVMP <- matrix3$overall[6]

MLP <- predNN$pred
matrix4 <- confusionMatrix(MLP$pred, MLP$obs)
MLP4 <- matrix4$byClass[3,11] #4 for dataset1
MLPP <- matrix4$overall[6]
############################################################


Additional file 1


 


 


R code related to visualization and classification model evaluations.


 


#install.packages("Amelia")


 


#install.packages("psych")


 


#install.packages("caret", dependencies = TRUE)


 


#install.packages("ddalpha") required for train and some caret 


operations


 


#install.packages("MASS")


 


#install.packages("boot")


 


 


input <


-


 


read.csv("C:/python/Dataset2.csv")


 


input$Grade[which(is.na(input$Grade))] <


-


 


4


 


input$Grade1[which(is.na(input$Grade1))] <


-


 


4


 


input$Instructor <


-


 


NULL


 


 


input <


-


 


read.csv("C:/python/Fin


al/Dataset1.csv")


 


input$Grades[which(is.na(input$Grades))] <


-


 


4 ### For Dataset1


 


input$Instructors[which(is.na(input$Instructors))] <


-


 


0 # Only Students' Efforts


 


 


############## For visualizing missing instances #######################


 


library(Amelia)


 


miss


map(input, main = "Missing values vs observed", col=c("Blue","Grey"))


 


#########################################################################


 


 


### Remove Dissertation since its grade if being calc already and also


 


### from


 


Dataset 1 since instructor is not available###


 


n <


-


 


length(input$Grades)


 


for(i in 1:n)


 


{


 


  


if ( input[i,6] == 11)


 


  


{


 


    


input [i,] <


-


 


NA


 


  


}


 


}


 


 


library(tidyr)


 


input <


-


 


input%>%drop_na()


 


 


##################################################################


###########


 


############# Normal Probability #############


 


##Thru functions###


 


#For dataset1


 


t <


-


 


table(input$Grades)


 


l <


-


 


length(input$Grades)


 


baseline <


-


 


t[4]/l


 


#for dataset2


 


t <


-


 


table(input$Grade)


 


l <


-


 


length(input$Grade)


 


baseline <


-


 


t[3]/l


 


###########


########


 


####Thru for loop##


 


# CA <


-


 


0


 


# CB <


-


 


0


 


# CC <


-


 


0


 


# CF <


-


 


0


 




Additional file 1     R code related to visualization and classification model evaluations.   #install.packages("Amelia")   #install.packages("psych")   #install.packages("caret", dependencies = TRUE)   #install.packages("ddalpha") required for train and some caret  operations   #install.packages("MASS")   #install.packages("boot")     input < -   read.csv("C:/python/Dataset2.csv")   input$Grade[which(is.na(input$Grade))] < -   4   input$Grade1[which(is.na(input$Grade1))] < -   4   input$Instructor < -   NULL     input < -   read.csv("C:/python/Fin al/Dataset1.csv")   input$Grades[which(is.na(input$Grades))] < -   4 ### For Dataset1   input$Instructors[which(is.na(input$Instructors))] < -   0 # Only Students' Efforts     ############## For visualizing missing instances #######################   library(Amelia)   miss map(input, main = "Missing values vs observed", col=c("Blue","Grey"))   #########################################################################     ### Remove Dissertation since its grade if being calc already and also   ### from   Dataset 1 since instructor is not available###   n < -   length(input$Grades)   for(i in 1:n)   {      if ( input[i,6] == 11)      {        input [i,] < -   NA      }   }     library(tidyr)   input < -   input%>%drop_na()     ################################################################## ###########   ############# Normal Probability #############   ##Thru functions###   #For dataset1   t < -   table(input$Grades)   l < -   length(input$Grades)   baseline < -   t[4]/l   #for dataset2   t < -   table(input$Grade)   l < -   length(input$Grade)   baseline < -   t[3]/l   ########### ########   ####Thru for loop##   # CA < -   0   # CB < -   0   # CC < -   0   # CF < -   0  

