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Background



Motivation

Singapore managed to achieve excellence 
without wide differences between children 

from wealthy and disadvantaged families.
– Andreas Schleicher 

(OECD’s Education Director)

“

”IS IT TRUE???



Objective

Top 
Performers

Poorer 
Performers

O verallS cienceR eadingM ath



Data Preparation

Standardized 
Scoring

- Ordinal
- Nominal
- Continuous

Student 
Questionnaire

1 Combining Tables

2 Column Selection

3 Classification of Variables



Model Selection

Multiple Linear Regression Partition Models

Benefits • High level of familiarity
• Flexibility of model

• Easy to interpret results
• Able to handle large amounts of 

data

Requirements Relationship between 
Independent and Dependent 
Variables has to be linear

Does not require a prior good 
model 

Model Choice ✔



Decision Tree Bootstrap Forest Boosted Tree

 Data is recursively 
partitioned 
according to the 
relationship 
between the 
dependent and 
independent 
variables

 Many decision 
trees are built, 
and subsequently 
combined to form 
a more powerful 
model

 Fitting many small 
decision trees 
sequentially 
(layer by layer), to 
build a large 
decision tree

Model Selection



Model Evaluation



DISCUSSION OF RESULTS

M R S O



Column 
Contributions 
for Math 
Component

M



Question ID Question Description
ST092Q01TA How informed are you about this environmental issue? The increase of greenhouse gases in the atmosphere

SMINS Learning time (minutes per week) - <science>

ST064Q01NA <school science> courses? I can choose the <school science> course(s) I study.

LMINS Learning time (minutes per week) - <test language>

TMINS Learning time (minutes per week) - in total

ST059Q03TA Number of <class periods> required per week in <science>

ST111Q01TA Which of the following do you expect to complete?

LANGN Language at home (3-digit code)

ST062Q03TA In the last two full weeks of school, how often: I arrived late for school

hisei Index highest parental occupational status

ST039Q02NA Teachers graded me harder than they graded other students.

ST065Class Student coded science class (from ST065Q01NA)

IC009Q08TA Digitial devices available at school: USB (memory) stick

IC008Q03TA Use digital devices outside school for using email.

ST013Q01TA How many books are there in your home?

IC007Q01TA On a typical weekend day, for how long do you use the Internet outside of school?

ST097Q04TA How often does this happen in your <school science> lessons? Students cannot work well.

ST092Q02TA How informed are you about this environmental issue? The use of genetically modified organisms (<GMO>)

ST118Q04NA I get very tense when I study for a test.

FISCED Father’s Education (ISCED)

M



PunctualityM

> 3 Times in the 
last 2 full weeks



Opinion on Teacher’s grading M

> Once a 
Week



Weekend Internet UsageM

>30 Mins to 4 Hrs



Tense?M >

Agree



Father’s Education Level

0 - None
1 - ISCED 1
2 - ISCED 2
4 - ISCED 3A, ISCED 4
5 - ISCED 5B
6 - ISCED 5A, 6

M
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Contributions 
for Reading 
Component

R



Question ID Question Description
ST092Q01TA How informed are you about this environmental issue? The increase of greenhouse gases in the atmosphere

ST064Q01NA <school science> courses? I can choose the <school science> course(s) I study.

SMINS Learning time (minutes per week) - <science>

ST013Q01TA How many books are there in your home?

ST111Q01TA Which of the following do you expect to complete?

ST065Class Student coded science class (from ST065Q01NA)

LMINS Learning time (minutes per week) - <test language>

ST093Q01TA This issue will improve or get worse over next 20 years? Air pollution (student)

ST131Q06NA It is good to try experiments more than once to make sure of your findings.

ST011Q07TA In your home: Classic literature (e.g. <Shakespeare>)

IC008Q03TA Use digital devices outside school for using email.

ST076Q11NA Before going to school did you: Exercise or practice a sport

ST092Q05TA How informed are you about this environmental issue? The consequences of clearing forests\other land use

ST121Q01NA <NAME 1> is motivated? Gives up easily when confronted with a problem and is often not prepared

TMINS Learning time (minutes per week) - in total

ST059Q03TA Number of <class periods> required per week in <science>

ST092Q02TA How informed are you about this environmental issue? The use of genetically modified organisms

BFMJ2 ISEI of father

IC002Q01NA How old were you when you first used a digital device?

IC008Q13NA Use digital devices outside school for downloading new apps on a mobile device.

IC009Q08TA Digitial devices available at school: USB (memory) stick

ST082Q13NA To what extent do you disagree or agree about yourself? I find that teamwork raises my own efficiency.

R



Future OptimismR ~5%

Get Worse



Classic LiteratureR ~2%



Exposure to Digital DevicesR
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for Science 
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Question ID Question Description
ST092Q01TA How informed are you about this environmental issue? The increase of greenhouse gases in the atmosphere

LMINS Learning time (minutes per week) - <test language>

SMINS Learning time (minutes per week) - <science>

ST064Q01NA <school science> courses? I can choose the <school science> course(s) I study.

ST065Class Student coded science class (from ST065Q01NA)

ST131Q06NA It is good to try experiments more than once to make sure of your findings.

ST013Q01TA How many books are there in your home?

ST059Q03TA Number of <class periods> required per week in <science>

ST092Q02TA How informed are you about this environmental issue? The use of genetically modified organisms

ST103Q01NA How often does this happen in <school science>? The teacher explains scientific ideas.

BFMJ2 ISEI of father

TMINS Learning time (minutes per week) - in total

ST121Q01NA <NAME 1> is motivated? Gives up easily when confronted with a problem and is often not prepared

IC008Q03TA Use digital devices outside school for using email.

ST111Q01TA Which of the following do you expect to complete?

ST129Q02TA Explain why earthquakes occur more frequently in some areas than in others.

IC009Q11NA Digitial devices available at school: Interactive Whiteboard, e.g. <Smartboard®>

ST093Q07NA This issue will improve or get worse over next 20 years? The increase of greenhouse gases in the atmosphere

IC010Q11NA Frequency of use outside of school: Downloading learning apps on a mobile device.

S



Learning AppsS
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for Overall 
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Question ID Question Description
ST092Q01TA How informed are you about this environmental issue? The increase of greenhouse gases in the 

atmosphere
SMINS Learning time (minutes per week) - <science>
LMINS Learning time (minutes per week) - <test language>

ST064Q01NA <school science> courses? I can choose the <school science> course(s) I study.
ST013Q01TA How many books are there in your home?
ST065Class Student coded science class (from ST065Q01NA)

TMINS Learning time (minutes per week) - in total
ST111Q01TA Which of the following do you expect to complete?
IC008Q03TA Use digital devices outside school for using email.
ST059Q03TA Number of <class periods> required per week in <science>
ST092Q02TA How informed are you about this environmental issue? The use of genetically modified organisms

O



Environmental Awareness

1 - I have never heard of this

2 -
I have heard about this but I 
would not be able to explain what 
it is really about

3 -
I know something about this and 
could explain the general issue

4 -
I am familiar with this and I would 
be able to explain this well

O R



Time Spent LearningO

~2200 Mins

~2500 Mins

~1800 Mins



Education Expectations

1 - <ISCED level 2>
2 - <ISCED level 3B or C>
3 - <ISCED level 3A>
4 - <ISCED level 4>
5 - <ISCED level 5B>
6 - <ISCED level 5A or 6>

O



Conclusion

 Socioeconomic factors

 Learning Environment

 Exposure to Digital 
Devices




