Student Performance Prediction
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Objective

e The goal of this project is to predict whether a student will pass or fail based on academic,
behavioral, lifestyle, and socioeconomic factors that affect student performance.

Dataset

e The original dataset is placed here: student_performance_prediction_dataset

e We select 10 attributes/columns of the original dataset that are most relevant to our project
e The following table summarizes the selected columns:

Attribute Name Description Possible values
Number of hours studied by the
h —12(fl
study_hours student per day (number) 0 (float)
. Percentage of courses attended 0—100 (%)
(number)
prev_scores Scores of previous exams or exams 0-100
(number)
L — .
. evel of student mc.Jtlvatlon (multiple Low / Medium / High
choice)
sleep_hours Average hours of sleep per night 3-10
(number)
tutor_sess Number of tutorials attended (number) 0-20
teacher_qual Quality of teaching (multiple-choice) Low / Medium / High
. Level of parental involvement . .

t . . L Med High
parent_inv e ow / Medium / Hig
resources Access to studY materla}ls/resources Low / Medium / High

(multiple-choice)
Infl f tudi Itiple- . .
peer_infl ntluence o peez;gir;es)u st Negative / Neutral / Positive



https://www.kaggle.com/datasets/rhythmghai/300k-student-performance-prediction-dataset?select=student_performance_prediction_dataset-2.csv

Education, training, learning and testing

e Follow the link: https://machinelearningforkids.co.uk/

e Login with your account or click "Try it now"
e Go tothe "Projects" tab

Your machine learning projects
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e C(lick "Add a new project"

Your machine learning projects

o 1® o fheind e b s 1 Add anew Copy



https://machinelearningforkids.co.uk/

e Give your project a name
e As "Project Type" select "recognising numbers"
e Click "ADD A VALUE"

Start a new machine learning project

Students Performance

recognising numbers

ADD A VALUE

Storage

CANGE

e We will create 10 values for each attribute/column in the table above

e Inthe "Value 1" field we type "study_hours" the name of the first column

o As "Type of value" we choose "number" because the possible values are numbers
e We will click on "ADD ANOTHER VALUE" to add a new value
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recognising numbers

study_hours number
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o |f "Type of value" is not a number, then we select "multiple-choice".
e As "Value 4" we type "motivation". As "Type of value" we select "multiple-choice"
e A "Choices" field appears and we will type in the possible values, as follows:

o Low, then click enter

o Medium, and then click enter

o High, and then click enter
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e When we add all the values, our screen should look like the one below:

recognising numbers
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motivation multiple-choice o sleep_hours number tutor_sess number
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e Select "Storage" -> "In your web browser"
e Click "CREATE"
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In your web browser

CREATE CANCEL

e C(Click on the title of the project
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e C(Click "Train"
"Students Performance”
Train Learn & Test Make
Collect examples of what you want Use the examples fo train the Use the machine leaming model you've trained to make a game or app, in
fthe computer fo recogniss computer to recognise numbers Scratch or Python
e Our model prediction for a student will be "Pass" or "Fail", in which case we will create two
tags/categories
e Click on "Add new label"
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Recognising numbers
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o Inthe "Enter new label to recognise" field, type "Pass" and click "ADD"

Add new label
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e Click "Add new label" again and create a "Fail" tag.
e After this step, your screen should look like this:
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e Inthe Training dataset folder you will find two files:
o fail.csv
o Pass.csv
e Download these files to your computer
e Inthe "Pass" label, click on "Add file", select "pass.csv"
<

Pass

Recognising numbers as Pass or Fail
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https://www.experience-ai.gr/wp-content/uploads/2026/03/Student-Performance-Training-Dataset.zip
https://www.experience-ai.gr/wp-content/uploads/2026/03/Student-Performance-Training-Dataset.zip

e Do the same for the "Fail" tag, but this time select "fail.csv"

e After these steps, your screen should look like the one below:
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e C(Click on "Back to project"
e C(Click on "Learn & Test"
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Scratch or Python




Click on "Train new machine learning model"

Machine learning models

What have you done?

You have collected examples of numbars far 8 computer to use lo recognise
when numbers are Pass or Fail

You've collected.
« 50 exampies of Pass,
« 50 sxampies of Fail

Iinfo from training computer:

| Train new machine ieaming model |

What's next?

Ready 1o start the computer's training?

Click the button below to start training a machine leaming model using the
examples you have collected so far

(Or go back to the Traln page if you want to collect some more examples first.)

After a few seconds your screen should look like the one below:

Try pulling In some numbers (o see how It is recognised based on your traxining,

study_hours |

afendance
prev_scones

mativation Low  ~|

sitive

Destrbe your model!

the Train page and collect some more examples

Once you've done that, click on the button below to train a new machine leaming
model and ses what difference the sxira examples will maks!

linfo from training computer:

Model started trabning ab:  Saturday, March 21, 2008 4:31 PM
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e Click on "Describe your model"
e This page explains the main ideas of a decision tree and shows the decision tree of your model

% About

ojcts  Workanests  Pretmined Stores Book Hep  LogOut M Languags

Understand your machine learning model

< Back o model

The technique used o create your machine learning model is called a Decision Tree Classifier. l
Thes is not the only way to train a machine learning model. We're using it because it's vary quick and easy to tram, and it s ona of the
easiest techniques to Understand, This page shows you the decision tree that was created basad on the fraining example that you have Is this test true?

collected.
samples = hiow mony troining exomples got here

When you test your model, the computer starts at the top of the tree, and follows a path until it reaches the bottom. The class at the bottom

of the tree is the prediction that the machine laarning model makes. class = prediction so far

Al each box in the tree, it reads the test descnbad at the top of the box. I your test values pass the test dascribed in the box, it follows the / \

amow to the left. If it doesn't pass the 1est, it follows the arrow to the right. St PR
ettt T e &

The samples shown in each box tefds you how many axampies in your training data matches that part of the dec:sion tree

The value shown in each box telis you how many examples in your training data passed the test shown at the top (following the faft arrow) and how many examples didnt pass the test at the top (fallowing the right
amow).

attendance <= 86.0
samples = 100
value = [0, 50]

class = Fail

Faise

study_hours <= 22.5
samples = 19
value = [10, 8]

class = Fail
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e You can test your model by filling in the fields on the right side

Try out your machine learning model
to see how it uses the decision tree
to make predictions

study_hours |

attendance |

prev_scores |

motivation Low o
sleep_hours |
tutor_sess |
teacher_qual | Low v
parent_inv Low v
resources Low o

peer_inf

Reset

e Inthe Test Dataset folder you can find the "test.csv" file
o This contains data that our model has never seen before, i.e. this data has not been
used to train our model
o The columns are the same as the training data "pass.csv" and "fail.csv", except for the
last column "label" which contains the expected output of our model

o  We will add the values of the first row of "test.csv" to the empty fields on the right side of the
screen

« 1+ 3 =»

Q. students perform % . T r Try out your machine learning model
to see how it uses the decision tree
to make predictions

stugy_nouwrs |26

aftendance 100

prev_scoles | 79

motivation  |High  w
sleep_nours | B

tutor_sess 1

teacher_qual | High v
parent_inv High
resources Medium v

peer_infi [Paositive

@00 (B LiveShae Spaces:4  UTF-8  CRLF
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https://www.experience-ai.gr/wp-content/uploads/2026/03/Student-Performance-Test-Dataset.zip
https://www.experience-ai.gr/wp-content/uploads/2026/03/Student-Performance-Test-Dataset.zip

Click on "Test"
As we can see, our model predicts "Pass" which is correct since the column "label" has the value
"Pass"

attendance == 86.0
samphes = 100
value = [60, 50]

|

« 1t 3+ =

Try ol your machine leaming model
o see now It uses the decision ree
to make predictions

Click "Back to model" (top left)
Click on "Back to project" (top left)

Click "Make"
t  Pr e Pretralned e % Lenguage
"Students Performance"
Train Learn & Test Make
Collact axamples of what you want Use the examples to train the Use the machine lsaming model you've trained fo make & gamea or app, in
the computer to recogniss computer to recognise numbers Scratch ar Python

[
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Implementation

e Click on "Scratch 3"

Make something with your machine learing model

< Back t project
Scratch 3 Python Google Colab
Use your machine leaming Write Python code to use your Write Python code in the web ( (
medel in Scratch machine learning modal browser using Google Colab =\

EEECTEEEE 424 T

[ame- - — o mm—— | == v—me0
s = e

- — . ) - .
v & : .

= k.' e

==l

* s

)

o

el

|} —s

Bz oo

e On this page you can find instructions on how to do a test of your model using scratch
o C(Click on "Open in Scratch 3"

Your project will add these blocks to Scratch. It will look something like this - except with the name of your project

recognian mombors cekrce () Gt

U]

Put numbers in the input for this, and it will return the label that your machine
leaming mode! recognises it as.

& Costures € Seanen

my peoject

[ I,
[F— - y—

i " yo—

®:90

This will return how confident your machine leaming model is that it recognises
the type of numbers, (As a number from O - 100).

These blocks represant the labais you've created in your project, so you can use " -
their names in your scripts o
This means you can do something like this:

1
& recognae ruTpers distance @ fanall I8 ﬁ labet §




e The "Students Performance" tab contains the commands related to the machine learning model
that you have created

" B Settings P rie - & Ea v Projecttemplates  Share Seratch Project

= Goa o Cosisves

9 SuiE - =

@  students Performance

e We will create a block of code in scratch 3 to test the first line of "test.csv"
e The cat will tell the model's prediction

e Recreate the code block below, the colors will guide you to the correct choice of command
o We will use the first command "recognise numbers ... (label)"
o Be careful, there is a very similar command "recognise numbers ... (confidence)"

m o senings > [@Fle -  #Em=  Proectwmplzes  Shae  Sorsish Project

Stage

3==0 G 0o
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