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HOW DID SINGAPORE STUDENTS FARE?



Background & Motivation

- OECD education director Andreas Schleicher
Source: BBC



Background & Motivation

Are there differences 
across schools in 

Singapore?

1
Identify factors that affect 
how well students do in 
Reading, Mathematics, 

Science and overall

3
Find out the contributing 

factors for schools who did 
well in the test
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Objective

We seek to determine if there are differences 
between schools in Singapore based on their 

PISA performance



2015 PISA Data
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2015 PISA Data
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2015 PISA Data

• 6115 Students

• 168 Public Schools

– 5,825 Students (95%)

• 9 Private Schools

– 290 Students (5%)



2015 PISA Data

• 66 Booklets

Different total score for each booklet



Methodology



Latent Class Analysis (LCA)

• Statistical method for finding subtypes of 
related cases (latent classes)

• Common areas for the use of LCA are in health 
research, sociology, psychology, and education.



Data Preparation

1. Filtering to Singapore data
2. Removing columns with no response or same value 

in all entries
3. Kept Scored and Coded responses from cognitive 

data 



Data Preparation

4. Adjust Scores

• 0 for no credit

• 0.5 for partial credit

• 1 for full credit

• 9999 for missing values



Data Preparation

5. Transposed Questions

• Removal of missing responses



Data Preparation

6. Bin Scoring Classifications

• Assigning questions to bin based on performance



Data Analysis
LATENT CLASS ANALYSIS

2 to 5 clusters to determine the best model fit1

Easy, Medium, Hard Difficulty



Data Analysis
LATENT CLASS ANALYSIS

Profiling of Clusters2

Cluster 1:

• 60% to 80% of (1)

• 20% to 40% of (0)

Medium Difficulty



Data Analysis
LATENT CLASS ANALYSIS

Profiling of Clusters2

Cluster 2:

• 80% to 100% of (1)

• 0% to 20% of (0)

Easy Difficulty



Data Analysis
LATENT CLASS ANALYSIS

Profiling of Clusters2

Cluster 3:

• 0% to 50% of (1)

• 40% to 90% of (0)

• 10% to 50% of (0.5)

Hard Difficulty



Data Analysis
STANDARDIZED SCORING

Adjust weight of questions

• Most likely cluster is derived 
based on the column with the 
highest probability.

• Adjustment of question’s weight 
and calculation of total score for 
every student

1



Data Analysis
STANDARDIZED SCORING

• Mean score for 
all schools –
51.28%

• Middle 50% had 
a range score of 
41.23% to 
58.39%

Data Exploration2



Data Analysis
STANDARDIZED SCORING

Difference in Performance of 
Schools



Data Analysis
STANDARDIZED SCORING

There are good performing 
schools but there are more 

outliers



Data Analysis
STANDARDIZED SCORING

Analysis of Variance3



Through our analysis of the 2015 PISA global 
education survey, there is indeed a difference 
between Schools in Singapore based on their 

performance.
The factors affecting the performances of schools and students will be discussed in
the next 2 sessions.

Conclusion

1. An Analysis of Singapore’s School Performance in the PISA Global Education
Survey

2. Using Partition Models to Identify Key Differences between Top Performing
and Poor Performing Students




