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»~ Background & Motivation

& Ministry of Education

SINGAPORE

“&very achool a good school”

“Singapore managed to achieve excellence without wide
differences between children from wealthy and
l. l [ lf 0!0 .9’

- OECD education director Andreas Schleicher
Source: BBC



»~ Background & Motivation

°Are there differences a Find out the contributing eIdentify factors that affect

across schools in factors for schools who did how well students do in
Singapore? well in the test Reading, Mathematics,
Science and overall

|




Objective

We seek to determine if there are differences
between schools in Singapore based on their
PISA performance
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2015 PISA Data

Student Conducted analysis
:
No data
I Teacher .
PISA Data School Conducted analysis
2015 .
Conducted analysis

Timing Data

Grouped variables/questions
Codebook 0

Not Applicable




2015 PISA Data

S I
e 6115 Students |

* 168 Public Schools
— 5,825 Students (95%)
e 9 Private Schools
— 290 Students (5%)

Frequencies

Level Count Prob

Private 290 0.04742
Public 5825 0.95258
Total 6115 1.00000

N Missing 0
2 Levels



2015 PISA Data

E—
| 31-42 @
| 43-54 @ @
. s O © O
66 Booklets s @ ©
- 79-90 @ @
91-96 @

Different total score for each booklet



{3 Methodology

= Data Preparation
o Filtering to Singapore Data

o Removing Columns with no Response

e Keeping Scored and Coded Responses

° Adjusting Scores

o Transposing questions
o Binning Scoring Classifications

.

£l Data Analysis
o Latent Class Analysis

o Standardized Scores

.

(;:g Insights & Recommendations



Latent Class Analysis (LCA)

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

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



= Data Preparation
- T

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

D58010Q02R Sustainable Fish Farming - Q02 (Raw Response)

C58010Q025 Sustainable Fish Farming - Q02 (Scored Response)

C5601002T Sustainable Fish Farming - Q02 (Timing)

C5601002A Sustainable Fish Farming - Q02 (Mumber of Actions)




==, Data Preparation
- T

4. Adjust Scores

. 0 00 - No credit
° r -
O for no credit f‘ 0 - No credit 11 11 - Partial credit
. . 1 1 - Partial credit "2 12 - Partial credit
0.5 for partial credit " ) + 3 13 - Partial credit
2 2 - Full credit
4 -
. 6/.R Not Reached ,21 21 - Full credit
° 1 for fu” Cred|t ] 22 22 - Full credit
; i :ﬁ"I :“Dt i‘g'}hcable 23 23 - Full credit
. . . nvall 96/ .R Mot Reached
°
9999 for MISSI ng Values 9/.M Mo Response 97 /.N Not Applicable
SYSTEM MISSING  Missing 93 /.M No Response
FE e eeess———— CYSTEM MISSING  Missing



= Data Preparation
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5. Transposed Questions

Fat

[w] CNTSCHID STRATUM | CNTSTUID CBASCI  BOOKID Question Subject N{0} | N(0.5) | N{) N{9999)

70200001 SGPO203 70200112
70200001 SGPO203 70200112

31 CROETQOL5
31 DROGTC0AC

1| 70200001 SGPO203 70200112 4 31 DR2Z19G01AC R 0 0 1 0
2| 70200001 SGPO203 70200112 4 31 DR219Q01EBC R 0 0 1 0
3| 70200001 SGPO203 70200112 4 31 DR219G01cCC R 0 0 1 0
4| 70200001 SGP0O203 70200112 4 31 DR219G01DC R 0 0 1 0
3| 70200001 SGPO203 70200112 4 31 DRZ19CO1EC R 0 0 1 0
6| 70200001 SGPO203 70200112 4 31 DR219G01C R 0 0 1 0
7| 70200001 SGPO203 70200112 4 31 DR219G02C R 0 0 1 0
8 4 R 0 0 1 0
9 4 R 0 0 1 0

 Removal of missing responses



= Data Preparation
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6. Bin Scoring Classifications

Bl =]

= Questions % of (0) % of (0.5) % of (1) %of (9999)  %of (0) Binned % of (0.5) Binned = % of (1) Binned | % of (9999) Binned ‘
. 1| DR219QO1AC 5.12% T T | 7.23% 0.00%—10.00% 0.00%—10.00% [ 50.00% —80.000 P.00%—10.00%
. 2 | DR219Q01BC 2.23% 0.00% 90,6794 7.10% 0.00%—10.00% 0.00%—10.00% [ 90.00% —100.00% |p.00% —10.00%
. 3 | DR219Q01CC 1.97% 0.00% 91.72% 6.31% 0.00%—10.00% 0.00%—1000% | 90.00%—100.00% [p.00%—10.00%
. 4| DR219Q01DC 6.70% 0.00% 56.47%4 6.83% 0.00%—1000% 0.00%—1000% [ 80.00%—90.00% [p.00%—10.00%
. 5 | DR219QO1EC 14.19% 0.00% 78.19% 7, —10.00% [ 70.00%—80.00% [p.00%—10.00%
. 6 DR219Q01C 14.59% 0.00% 79.63% 5. 10.00% | 70.00%—80.00% [p.00%—10.00%
. 7 DR219Q02C 14.06% 0,008 81.60% 4.34% 10.00%—20.00% 0.00%—10.00% [ 80.00%—00.00% [p.00% —10.00%
. 8 | CRO67QO1S 10.51% 0.00% 89.00%4 0.39% 10.00%—20.00% 0.00%—10.00% [ 80.00%—90.00% [p.00%—10.00%
. 9 DRO67QO4C 19.45% 33,51% 44,15% 2.89% 10.00%—20.00% 320.00%—40.00% [ 40.00%—50.00% [p.00%—10.00%
. 10 | DROG7QO5C 20.76% 5.04% 66.75% 355% 20.00%—30.00% 0.00%—1000% [ 60.00%—70.00% [p.00%—10.00%
. 11 DR102Q04C 70.70% 0.00% 22.21% 7.10% 70.00%—80.00% 0.00%—10.00% [ 20.00%—30.00% [p.00%—10.00%
. 12 | DR102Q05C 43,805 0,008 53,487 2.63% 40.00%—50.00% 0.00%—10.00% [ 50.00%—60.00% [p.00%—10.00%

* Assigning questions to bin based on performance



Latent Class Model BIC statistic
2 Clusters 2990.5
3 Clusters 2927.15
4 Clusters 2921.4
5 Clusters 29542

Easy, Medium, Hard Difficulty




Cluster 1:
* 60% to 80% of (1)
 20% to 40% of (0)

Medium Difficulty

| Transposed Parameter Estimates
Cluster 1 Cluster 2 Cluster 3

Column

%2 of (0) Binned
%2 of (0) Binned
%2 of (0) Binned
%2 of (0) Binned
3 of (0) Binned
%2 of (0) Binned
%2 of (0) Binned
%2 of (0) Binned
%2 of (0) Binned
% of (0.53) Binned
% of (0.53) Binned
% of (0.53) Binned
% of (0.53) Binned
% of (0.53) Binned
%2 of (1) Binned
%2 of (1) Binned
%2 of (1) Binned
%2 of (1) Binned
%% of (1) Binned
%2 of (1) Binned
%2 of (1) Binned
%2 of (1) Binned
%2 of (1) Binned
%2 of (1) Binned

Category

0.00% —10.00%
10.00% — 20.00%
20.00% — 30.00%
30.00% — 40.00%
40.00% — 50.00%
50.00% — 60.00%
50.00% — 70.00%
70.00% — 80.00%
80.00% — 90.00%
0.00% —10.00%
10.00% — 20.00%
20.00% — 30.00%
30.00% — 40.00%
40.00% — 50.00%
0.00% —10.00%
10.00% — 20.00%
20.00% — 30.00%
30.00% — 40.00%
40.00% — 50.00%
50.00% — 60.00%
50.00% — 70.00%
70.00% — 80.00%
80.00% — 90.00%
90.00% — 100.00%

%5 of (9999) Binned 0.00% —10.00%
%5 of (9999) Binned 10.00% —20.00%

0.0003

AR

0.5145
0.0004
0.0003
0.0003
0.0003
0.0003
0.9740
0.0244
0.0005
0.0005
0.0005
0.0003
0.0003
0.0003
0.0003
0.0003
] ]
0.5225
0.3506
0.0003
0.0003
0.9757
0.0243

0.1483
0.4064
0.0003
0.0008
0.4419
0.0004
0.0003
0.0003
0.0003
0.9637
0.0101
0.0088
0.0086
0.0088
0.0003
0.0003
0.0003
0.0101
0.0761
0.3886
0.0003
0.0021
0.4058
0.1161
0.9986
0.0014

0.0004
0.0008
0.0320
0.0320
0.0913
0.3687
0.3478
0.0851
0.0320
0.8628
0.0401
0.0533
0.0431
0.0007
0.0319
0.0850
0.1793
0.3247
0.3671
0.0005
0.0004
0.0004
0.0004
0.0004
0.9141
0.0859




Cluster 2:
 80% to 100% of (1)
* 0% to 20% of (0)

Easy Difficulty

| Transposed Parameter Estimates
Cluster 1 Cluster 2 Cluster 3

Column

%2 of (0) Binned
%2 of (0) Binned
%2 of (0) Binned
%2 of (0) Binned
3 of (0) Binned
%2 of (0) Binned
%2 of (0) Binned
%2 of (0) Binned
%2 of (0) Binned
% of (0.53) Binned
% of (0.53) Binned
% of (0.53) Binned
% of (0.53) Binned
% of (0.53) Binned
%2 of (1) Binned
%2 of (1) Binned
%2 of (1) Binned
%2 of (1) Binned
%% of (1) Binned
%2 of (1) Binned
%2 of (1) Binned
%2 of (1) Binned
%2 of (1) Binned
%2 of (1) Binned

Category

0.00% —10.00%
10.00% — 20.00%
20.00% — 30.00%
30.00% — 40.00%
40.00% — 50.00%
50.00% — 60.00%
50.00% — 70.00%
70.00% — 80.00%
80.00% — 90.00%
0.00% —10.00%
10.00% — 20.00%
20.00% — 30.00%
30.00% — 40.00%
40.00% — 50.00%
0.00% —10.00%
10.00% — 20.00%
20.00% — 30.00%
30.00% — 40.00%
40.00% — 50.00%
50.00% — 60.00%
50.00% — 70.00%
70.00% — 80.00%
80.00% — 90.00%
90.00% — 100.00%

%5 of (9999) Binned 0.00% —10.00%
%5 of (9999) Binned 10.00% —20.00%

0.0003
0.0687
0.4151
0.5145
0.0004
0.0003
0.0003
0.0003
0.0003
0.9740
0.0244
0.0005
0.0005
0.0005
0.0003
0.0003
0.0003
0.0003
0.0003
0.1160
0.5225
0.3596
0.0003
0.0003
0.9757
0.0243

0.1483
0,406

L. D00

0.0008
0.4419
0.0004
0.0003
0.0003
0.0003
0.9637
0.0101
0.0088
0.0086
0.0088
0.0003
0.0003
0.0003
0.0101
0.0761
0.3886
0.0003

0.4058
0.1161

0.9986
0.0014

0.0004
0.0008
0.0320
0.0320
0.0913
0.3687
0.3478
0.0851
0.0320
0.8628
0.0401
0.0533
0.0431
0.0007
0.0319
0.0850
0.1793
0.3247
0.3671
0.0005
0.0004
0.0004
0.0004
0.0004
0.9141
0.0859



Cluster 3:

* 0% to 50% of (1)

* 40% to 90% of (0)

e 10% to 50% of (0.5)

Hard Difficulty

| Transposed Parameter Estimates
Cluster 1 Cluster 2 Cluster 3

Column

%2 of (0) Binned
%2 of (0) Binned
%2 of (0) Binned
%2 of (0) Binned
3 of (0) Binned
%2 of (0) Binned
%2 of (0) Binned
%2 of (0) Binned
%2 of (0) Binned
% of (0.53) Binned
% of (0.53) Binned
% of (0.53) Binned
% of (0.53) Binned
% of (0.53) Binned
%2 of (1) Binned
%2 of (1) Binned
%2 of (1) Binned
%2 of (1) Binned
%% of (1) Binned
%2 of (1) Binned
%2 of (1) Binned
%2 of (1) Binned
%2 of (1) Binned
%2 of (1) Binned

Category

0.00% —10.00%
10.00% — 20.00%
20.00% — 30.00%
30.00% — 40.00%
40.00% — 50.00%
50.00% — 60.00%
50.00% — 70.00%
70.00% — 80.00%
80.00% — 90.00%
0.00% —10.00%
10.00% — 20.00%
20.00% — 30.00%
30.00% — 40.00%
40.00% — 50.00%
0.00% —10.00%
10.00% — 20.00%
20.00% — 30.00%
30.00% — 40.00%
40.00% — 50.00%
50.00% — 60.00%
50.00% — 70.00%
70.00% — 80.00%
80.00% — 90.00%
90.00% — 100.00%

%5 of (9999) Binned 0.00% —10.00%
%5 of (9999) Binned 10.00% —20.00%

0.0003
0.0687
0.4151
0.5145
0.0004
0.0003
0.0003
0.0003
0.0003
0.9740
0.0244
0.0005
0.0005
0.0005
0.0003
0.0003
0.0003
0.0003
0.0003
0.1160
0.5225
0.3596
0.0003
0.0003
0.9757
0.0243

0.1483
0.4064
0.0003
0.0008
0.4419
0.0004
0.0003
0.0003
0.0003
0.9637
0.0101
0.0088
0.0086
0.0088
0.0003
0.0003
0.0003
0.0101
0.0761
0.3886
0.0003
0.0021
0.4058
0.1161
0.9986
0.0014

0.0004
0.0008
0.0320
0.0320
0.0913
0.3687
0.3478
0.0851

0.8628
0.0401
0.0533

0.0431
———




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

Prob in
Medium

8.2362003=7
271151086
2711510896
8.2362003=7
0.0000500252
0.0000500232
0.0000384369
0.0000384360
0.9866573206
0.9942583343

48640516
0.9900262397
0.0000384369
1.3304652=6
0.99904258380
0.9990262397

Prob in Easy
0.994094073240

0.99909580343
0.9900380343
0.29904973249
0.99993009148
0.9999300148

0.99949414914

0.999041914
0.0013065138
0.0057390453
5.900603%6
5.7220175e7

0.99949414914
1.6132772=6
1.3412866=6
572201757

Prob in Hard
1.8515159%6
8.2541687e0
835416870
1.851515%6
0.0000190555
0.0000190555
0.0000186451
0.000018p451
00120361656
262038510
0.90990802353
0.00007318E1
0.0000186451
0.9990970503
0.0000558158
0.0000731881

Most Likely
Cluster

Easy
Easy
Easy
Easy
Easy
Easy
Easy
Easy
Medium
Medium
Hard
Medium
Easy
Hard
Medium
Medium



4 Quantiles

4 =/ Mean(5tandardized Scoring) . .
100.0% maximum §2.8971%

* Mean score for . T e 525571
90.0% 72.2012%
all schools — T 75.0%  quartle  58.2013%

50.0% median 49.2170%

5 1 . 28% 60.0000% 25.0%  qguartile 41.2267%

10.0% 36.5593%

L Mlddle 50% had 50.0000% gﬁ fgggg;

0.0%% R P 15.7393%

a range score of 40.0000% 4 '~/ Summary Statistics
0 Mean 0.5128268
30.0000% Std Dev 0.1313274
41 ' 23 A) tO Std Err Mean 0.0098712
0 20.0000%: Upper 95% Mean 0.5323079
58 . 39 A) 4 Lower 95% Mean 04933457

N 177



Standardized Scoring vs. School ID
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Buuoss pezipiepuels

OTTO0Z0L
20000204
L6000Z0L
ETOROZOL
TSTOOZOL
SSTO0Z0L
BBO00Z0L
SEODOZOL
BSTOOZOL
LTTROZ0L
TLTOO0Z0L
EL000Z0L
OSTO0ZO0L
89000204
TO00OZOL
FSOROZOL
2Z000Z0L
8STO0Z0L
SEQROZOL
FST00Z0L
SLTO0Z0L
QETO0ZOL
SETOOZ0L
GZTOOZ0L
TZTO0Z0L
FL000Z0L
TEOROZOL
8S000Z0L
L9TO0Z0L
29T00Z0L
CZT0020L
STOOOZOL
90000204
LSTOOZ0L
STTO0Z0L
SOTOOZ0L
TEODOZOL
BHO00E0L
£000020L
L0000Z0L
SL000Z0L
SLTO0Z0L
FETOOZ0L
8TT00Z0L
£9T00Z0L
TR0R0Z0L
GOOOOZOL
LETOOZOL
LS000Z0L
ESTOOZOL
TOTOOZOL
FOTOOZOL
E0TO0Z0L
0Z0O00TOL
B600OZ0L
ZRTR0Z0L
FLOROZOL
FrO00Z0L
EETOOZ0L
GBOOOZOL
BrO00Z0L
TrO00Z0L
EROROZOL
ETO00ZOL
ZSTO0Z0L
SETO0Z0L
E6000Z0L
BZO0OZOL
92000204
LA0D0Z0L
SrO00Z0L
B0TROZ0L
LTTOOZ0L
B0000Z0L
TrT00Z0L
SZTO0Z0L
EPTO0Z0L
SETOOZ0L
25000204
TIOROZOL
ETTO0Z0L
SATO0Z0L
LLTOOZ0L
5Z000T0L
S6000Z0L
BOTROZ0L
BETOOZOL
CROOOZOL
BrTOOZ0L

School ID ordered by Standardized Scoring (ascending)



Standardized Scoring vs. School ID
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OTTO0Z0L
20000204
L6000Z0L
ETOROZOL
TSTOOZOL
SSTO0Z0L
BBO00Z0L
SEODOZOL
BSTOOZOL
LTTROZ0L
TLTOO0Z0L
EL000Z0L
OSTO0ZO0L
89000204
TO00OZOL
FSOROZOL
2Z000Z0L
8STO0Z0L
SEQROZOL
FST00Z0L
SLTO0Z0L
QETO0ZOL
SETOOZ0L
GZTOOZ0L
TZTO0Z0L
FL000Z0L
TEOROZOL
8S000Z0L
L9TO0Z0L
29T00Z0L
CZT0020L
STOOOZOL
90000204
LSTOOZ0L
STTO0Z0L
SOTOOZ0L
TEODOZOL
BHO00E0L
£000020L
L0000Z0L
SL000Z0L
SLTO0Z0L
FETOOZ0L
8TT00Z0L
£9T00Z0L
TR0R0Z0L
GOOOOZOL
LETOOZOL
LS000Z0L
ESTOOZOL
TOTOOZOL
FOTOOZOL
E0TO0Z0L
0Z0O00TOL
B600OZ0L
ZRTR0Z0L
FLOROZOL
FrO00Z0L
EETOOZ0L
GBOOOZOL
BrO00Z0L
TrO00Z0L
EROROZOL
ETO00ZOL
ZSTO0Z0L
SETO0Z0L
E6000Z0L
BZO0OZOL
92000204
LA0D0Z0L
SrO00Z0L
B0TROZ0L
LTTOOZ0L
B0000Z0L
TrT00Z0L
SZTO0Z0L
EPTO0Z0L
SETOOZ0L
25000204
TIOROZOL
ETTO0Z0L
SATO0Z0L
LLTOOZ0L
5Z000T0L
S6000Z0L
BOTROZ0L
BETOOZOL
CROOOZOL
BrTOOZ0L

School ID ordered by Standardized Scoring (ascending)



A4 [~|Oneway Analysis of Standardized Scoring By Public or Private

Standardized Scoring

100.000%

Privatd **

Publiq

Public or Private

4 Analysis of Variance
Sum of
Source DF  Squares MeanSquare FRatio Prob: F
Public or Private 1 051273 0512735 1111304 0.0009°
Error 6113 28204463 0.046138
C Total 6114 28255736

Significant Difference
between the performance of
public and private schools



od Conclusion
-] I

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.

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






