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Romania’s education  
system is characterized  
by a significant lack  
of definition.

Introduction

O
NE OF 
and relevant educational re-

-
 PISA tests to 

OECD member countries and a series of 
-

-

-

 PISA 2006 Re-

-
tional Student Assessment carried out 

 OECD

-

-
OECD, and 

nations collectively account for almost 
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 PISA Science Competencies for Tomorrow’s 
World -

 PISA 2000 and PISA 

-

 PISA -

-
TIMSS and PIRLS 

International Reports

O
NE OF -

Les 
nouvelles politiques éducatives

GIRSEF 

-

-

-

-

a culture of integration and of a culture of differentiation
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-

-

-

since 1990 (Reading Literacy

-

-

-

collège unique

decile



32 • TRANSYLVANIAN REVIEW • VOL. XXVI, NO. 1 (SPRING 2017)

-

-

-

The Particularities of Comparative Research

H
OWEVER, WHEN 

First of all
-

-
second issue

-

third aspect
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-

fourthly

Models for Management of Heterogeneity:  
A New Typology of Compulsory Schooling

E
VEN WITH 

-

-

-

-
-

separation model

-
-

individualization of integration, is followed in Den-
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comprehensive school -

-

seamless integration model
-

TABLE 1. MODELS FOR MANAGING EDUCATIONAL HETEROGENEITY

Separation model
Individual 

integration model
À la carte 

integration model
Uniform 

integration model

Common trunk Short Long Long Long

Progression 
pace of 
students

Significant 
repetition

Automatic 
advancement

Automatic 
advancement or 
low repetition

Significant 
repetition

Organization of 
classes

Classes of levels 
possible; groups 
or schools based 
on levels in the 
secondary system

Academic 
heterogeneity 
of classes

No level-based 
classes in the 
primary system 
(mainly intraclass 
grouping); groups 
of flexible levels 
in high school 
according to 
subjects.

No levels of 
classes in the 
primary system; 
possibility of 
levels of classes, 
(often unofficial 
ones) in the 
secondary system.

Use of 
individualized 
teaching

Present Generalized 
for almost all 
students

Generalized From developed 
to non-existent
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Separation model
Individual 

integration model
À la carte 

integration model
Uniform 

integration model

Student exits 
from the school 
system with no 
qualifications

Weak Very weak Weak Moderate or 
strong

Objective: the 
student

Not a priority Priority Priority Not a priority

Objective: the 
group, cohort, 
class

Priority Priority Not a priority Priority

Country 
examples

Germany, Austria, 
Switzerland, 
Belgium, 
Luxembourg, 
Netherlands

Finland, Norway, 
Sweden, South 
Korea, Japan. 
Iceland, Denmark, 
Ireland

United States, 
United Kingdom, 
Canada, New 
Zealand

France, Italy, 
Spain, Greece, 
Portugal, 
Argentina, Chile

 OECD 
search for variables that co-

alesce in the achievement of clusters that allow analogies between different educational 
systems to be found

Preliminary Descriptive Assessment

-

TABLE 2. DESCRIPTIVE STATISTICAL TOTALS

Disciplines Sciences Reading Mathematics

N 57 56 57

X
—

 total 490.64 459.51 467.28

s 145.11 57.83 61.92

X
— Romania 418 396 415
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-
-

TABLE 3. FREQUENCIES, ASYMMETRY AND STANDARD ERROR OF THE DATA ON PERFORMANCE

Reports N Asymmetry Standard error

Sciences 57 5.911 0.316

Reading 56 -0.911 0.319

Mathematics 57 -0.883 0.316

Three Preliminary Issues

A
LTHOUGH THE 

-

between differentiated educational systems and integrated educational systems

 PISA 
the variables that best define the theoretical grouping leading to 

by PISA

OECD -

from PISA 

CD
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Answers to Pertinent Questions  
Using ANOVA and Cluster Analysis

HE FIRST question integrated and differ-
entiated -

-

no significant differences in academic performance 
between percentiles according to the age of separation were revealed -

-

-

-
tive and International Education Society (CIES
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TABLE 4. FIFTH, TENTH AND TWENTY-FIFTH PERCENTILES IN SCIENCE, READING AND MATHEMATICS

Fifth, tenth and 
twenty-fifth percentiles Sciences Reading Mathematics

Percentiles Age N X
—

s X
—

s X
—

s

Fifth 
percentile

16–17
14–15
12–13
10–11

17
22

9
8

330.4
336.6
311.8
334.6

41.5
51.2
49.8
33.5

311.2
296.2
277.5
290.5

51.6
95.5
65.9
37.0

332.1
327.1
312.0
324.7

55.6
99.4
61.5
37.1

Tenth 
percentile

17–16
14–15
12–13
10–11

17
22

9
8

363.7
347.0
345.3
367.6

43.9
53.9
49.5
35.1

350.7
319.6
321.5
334.7

51.4
71.9
62.4
37.9

364.1
344.9
347.1
359.5

56.1
65.6
61.2
37.9

Twenty-
fifth 
percentile

17–16
14–15
12–13
10–11

17
22

9
8

440.0
399.9

403.69
425.6

48.2
60.2
50.5
39.6

414.4
381.2
391.5
404.8

51.8
74.1
57.2
39.1

416.9
397.9
403.3
418.6

47.1
67.4
58.8
42.2

educational policies may not equally affect 
higher-performing students relative to lower-performing ones.

TABLE 5. SEVENTY-FIFTH, NINETIETH AND NINETY-FIFTH PERCENTILES  
IN SCIENCES, READING AND MATHEMATICS

Seventy-fifth, ninetieth 
and ninety-fifth percentiles Sciences Reading Mathematics

Percentiles Age N X
—

s X
—

s X
—

s

Seventy-fifth 
percentile

16–17
14–15
12–13
10–11

17
22

9
8

459.0
520.5
534.0
560.2

55.5
72.0
53.8
43.7

542.0
508.1
530.4
546.2

51.7
71.9
43.8
32.7

536.2
516.8
534.7
548.5

57.8
72.1
64.1
44.5

Ninetieth 
percentile

17–16
14–15
12–13
10–11

17
22

9
8

603.9
573.1
586.8
617.5

55.1
71.4
50.9
38.8

593.6
560.1
583.7
600.0

51.4
67.4
38.0
27.9

589.0
570.4
587.6
607.7

55.8
69.6
61.8
39.9
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Seventy-fifth, ninetieth 
and ninety-fifth percentiles Sciences Reading Mathematics

Percentiles Age N X
—

s X
—

s X
—

s

Ninety-fifth 
percentile

17–16
14–15
12–13
10–11

17
22

9
8

635.3
604.3
616.8
649.3

54.2
69.0
48.9
37.3

332.1
327.1
312.0
324.7

55.6
99.4
61.5
37.1

619.8
601.8
618.8
642.0

53.2
66.4
59.0
35.5

a 

p

TABLE 6. ANOVA BY PERCENTILES ACCORDING TO AGE MODELS

ANOVA Sciences Reading Mathematics

Percentiles F p F p F p

Fifth percentile 0.633 0.597 0.374 0.772 0.138 0.937

Tenth percentile 0.697 0.558 0.898 0.449 0.401 0.753

Twenty-fifth percentile 0.747 0.529 0.974 0.412 0.432 0.731

Seventy-fifth percentile 1.142 0.341 1.436 0.243 0.614 0.609

Ninetieth percentile 1.446 0.240 1.677 0.184 0.819 0.499

Ninety-fifth percentile 1.585 0.204 1.839 0.152 1.003 0.399

The second section of this study 
separation model individual integration model; 

uniform integra-
tion model
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TABLE 7. FIFTH, TENTH AND TWENTY-FIFTH PERCENTILES ACCORDING TO MODELS FOR MANAGING HETEROGENEITY

Fifth, tenth and  
twenty-fifth percentiles Sciences Reading Mathematics

Percentiles Management N X
—

s X
—

s X
—

s

Fifth 
percentile

Model A
Model B
Model C
Model D

4
5
3
4

340.5
363.4
343.3 
323.2

3.69
34.2
27.4

9.9

306.2
352.4
337.5
287.5

16.5
49.2
27.5
15.8

344.0
373.2
354.0
318.5

12.0
28.8
27.6
16.2

Tenth 
percentile

Model A
Model B
Model C
Model D

4
5
3
4

377.7
399.6
378.3
352.2

2.8
33.2
30.5

8.5

354.5
393.2
380.5
333.7

12.3
44.6
30.4
12.5

382.5
406.8
385.0
354.2

12.8
28.7
29.2
15.3

Twenty-fifth 
percentile

Model A
Model B
Model C
Model D

4
5
3
4

444.2
458.8
441.6
418.2

2.2
31.7
30.0
8.36

430.7
458.2
449.5
406.5

7.9
38.3
26.1
10.0

447.7
462.4
438.3
411.7

12.4
27.8
29.7
15.6

model B -
-

Model D (uniform integration  

-

TABLE 8. SEVENTY-FIFTH, NINETIETH AND NINETY-FIFTH PERCENTILES  
ACCORDING TO MODELS FOR MANAGING HETEROGENEITY

Seventy-fifth, ninetieth 
and ninety-fifth percentiles

Sciences Reading Mathematics

Percentiles Management N X
—

s X
—

s X
—

s

Seventy-fifth 
percentile

Model A
Model B 
Model C
Model D

4
5
3
4

584.2
586.6
586.0
550.5

2.0
27.2
17.3
14.3

572.0
584.4
579.5
541.0

6.6
24.6
19.0
18.0

587.2
584.2
560.3
539.0

13.6
25.5
25.1
19.3

Ninetieth 
percentile

Model A
Model B 
Model C
Model D

4
5
3
4

636.2
638.8
643.6
603.5

4.0
25.1
13.5
14.3

623.0
635.4
632.5
591.2

6.7
20.2
16.2
19.5

641.0
636.0
613.3
592.2

11.6
23.0
21.0
18.0

Ninety-fifth 
percentile

Model A
Model B 
Model C
Model D

4
5
3
4

665.0
668.4
676.0
633.7

5.0
23.8
12.2
14.1

651.7
663.6
663.5
618.2

7.0
17.8
14.8
19.3

670.2
665.4
644.0
622.7

11.7
22.3
19.5
16.6
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model B model D
model A (separation model

-

TABLE 9. ANOVA BY PERCENTILES ACCORDING TO MODELS FOR MANAGING HETEROGENEITY

ANOVA Sciences Reading Mathematics

Percentiles F p F p F p

Fifth percentile 2.246 0.135 0.304 0.061 4.488 0.025

Tenth percentile 2.352 0.124 3.283 0.062 3.967 0.035

Twenty-fifth percentile 2.434 0.115 3.336 0.060 3.889 0.037

Seventy-fifth percentile 3.548 0.048 4.296 0.031 4.539 0.024

Ninetieth percentile 4.389 0.026 5.573 0.014 5.625 0.012

Ninety-fifth percentile 4.884 0.019 7.012 0.007 5.826 0.011

-

a 

Finally, I will turn my attention to a third question

-

PISA
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In SPSS ANOVA

-

TABLE 10. PISA 2006 VARIABLES THAT BEST EXPLAIN EACH MODEL

MODEL A Score in the ninety-fifth percentile in sciences, reading and mathematics
From two to four weekly hours of class outside of the school

MODEL B Repetition in the first stage of secondary system
Repetition in the second stage of secondary system

MODEL C Ratio
High family qualification level
Percentage of students in the highest-level category in science
Four or more weekly hours of class outside the school

MODEL D Score in the twenty-fifth percentile in science, reading and mathematics
Four weekly hours of class outside the school

After carrying out many and varied tests with input and output of variables, accord-

-

-
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TABLE 11. CLASSIFICATION OF THE EDUCATIONAL  
SYSTEMS OF THE COUNTRIES ACCORDING TO THE HETEROGENEITY MODELS

“Separation” model Germany, Australia, Austria, Belgium, Netherlands, Liechtenstein, Czech 
Republic, Switzerland

“Individual 
integration” model

South Korea, Denmark, Finland, Hong Kong-China, Ireland, Iceland, 
Japan, Macau-China, Norway, Sweden, Taiwan

“À la carte 
integration” model

Canada, United States, Israel, New Zealand, United Kingdom

“Uniform 
integration” model

Argentina, Chile, Croatia, Greece, Slovenia, Spain, France, Italy, Latvia, 
Lithuania, Luxembourg, Portugal

Indefinite models Azerbaijan, Brazil, Bulgaria, Colombia, Estonia, Indonesia, Russian 
Federation, Jordan, Kyrgyzstan, Mexico, Montenegro, Poland, Qatar, 
Romania, Slovakia, Serbia, Thailand, Tunisia, Turkey, Uruguay

-
indefinite models

model 
B (individual integration model

Model B (individual integration model Model A (separation model Model 
C Model D (uniform integration model

Further Cluster Analysis According  
to Particular Relevant Variables

I PERFORMED FIVE 
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No Grouping of Students Based on Ability

T
HE DATA 

TABLE 12. CLUSTERING BASED ON THE VARIABLE “NO GROUPING”

Countries and clusters

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5

Mean percentage of students in the variable  
“no grouping” according to ability

51.69% 26.9% 6.3% 85% 67%

Finland
Taiwan
Estonia
Japan
Slovenia
Germany
Macau
Austria
Belgium
Poland
Croatia
Latvia
Norway
Italy
Portugal
Serbia
Bulgaria
Turkey
Brazil
Colombia

Hong Kong
Netherlands
Czech Republic
Switzerland
Hungary
Sweden
Denmark
Iceland
Slovakia
Spain
Lithuania
Luxembourg
Russia
Chile
Romania
Montenegro
Mexico
Indonesia
Argentina
Tunisia
Qatar
Kyrgyzstan

Canada
New Zealand
Australia 
South Korea
United Kingdom
Ireland
United States
Israel, Jordan
Thailand
Azerbaijan

Greece Uruguay

-
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-

TABLE 13. MEAN PERFORMANCE PER CLUSTER ACCORDING TO THE VARIABLE “NO GROUPING”

Mean performance N
Sciences Reading Mathematics

X
—

s X
—

s X
—

s

Cluster 1 (51.9%) 20 485.65 48.25 471.55 43.64 478.55 52.67

Cluster 2 (26.9%) 22 456.09 61.21 440.54 65.24 452.31 70.05

Cluster 3 (6.3%) 11 482.18 53.43 473.90 66.66 482.27 50.35

Cluster 4 (85%) 1 475.00 460.00 – 459.00 –

Cluster 5 (67%) 1 428.00 413.00 – 427.00 –

-

TABLE 14. ANOVA BY CLUSTERS ACCORDING TO THE VARIABLE “NO GROUPING”

ANOVA
Sciences Reading Mathematics

F p F p F p

Mean 1.021 0.406 1.105 0.365 0.802 0.530

-

Grouping of Students Based on Ability

I
N THE 

-
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TABLE 15. CLUSTERING BASED ON THE VARIABLE “GROUPING”

Countries and clusters

Cluster 
11.1

Cluster 5.2 Cluster 3 Cluster 4 Cluster 5

Mean percentage of students “grouped” by ability

11.1% 5.2% 30.1% 62.9% 77.5%

Finland
Hong Kong
Canada
Taiwan
Estonia
Japan
New Zealand
Australia
South Korea
Slovenia
Germany
United Kingdom
Czech Republic
Macau
Austria
Belgium
Ireland
Hungary
Sweden
Poland
Denmark
Iceland
Latvia
United States
Slovakia
Spain
Lithuania
Norway
Italy
Portugal
Greece
Israel
Chile
Bulgaria
Uruguay
Turkey
Argentina
Azerbaijan
Kyrgyzstan

Netherlands 
Switzerland 
Luxembourg
Russia
Thailand
Brazil
Colombia
Qatar

Croatia
Serbia
Jordan
Romania
Mexico

Montenegro
Indonesia

Tunisia
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TABLE 16. MEAN PERFORMANCE BY CLUSTER ACCORDING TO THE VARIABLE “GROUPING”

Mean performance N
Sciences Reading Mathematics

X
—

s X
—

s X
—

s

Cluster 1 (11.1%) 39 488.00 48.52 475.07 53.10 485.87 49.08

Cluster 2 (45.2%) 8 443.75 65.22 429.00 66.19 435.75 80.48

Cluster 3 (30.1%) 5 435.80 33.33 417.00 33.91 421.40 31.38

Cluster 4 (62.9%) 2 402.50 13.43 392.50 0.70 395.00 5.65

Cluster 5 (77.5%) 1 386.00 – 380.00 – 365.00

-

TABLE 17. ANOVA BY CLUSTERS ACCORDING TO THE VARIABLE “GROUPING”

ANOVA
Sciences Reading Mathematics

F p F p F p

Mean 4.033 0.007 3.587 0.012 4.604 0.003

ANOVA

Number of Students (Ratio) per Classroom

T
HE NUMBER ratio
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TABLE 18. CLUSTERING ACCORDING TO THE VARIABLE SCHOOL RATIO

Countries and clusters

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5

Mean percentage of students according to the school ratio

11.7% 16.5% 23.3% 27.1% 31.4%

Argentina
Austria
Australia
Azerbaijan
Belgium
Bulgaria
Czech Republic
Croatia
Denmark
Slovenia
Spain
Greece
Hungary
Ireland
Iceland
Israel
Italy
Japan
Latvia
Lithuania
Luxembourg
Norway
Poland
Portugal
Qatar
Russia
Serbia
Sweden
Switzerland

Germany
Canada
South Korea
Slovakia
United States
Estonia
Netherlands
Hong Kong
Indonesia
Jordan
Kyrgyzstan
Montenegro
New Zealand
United Kingdom
Romania
Taiwan
Tunisia
Turkey
Uruguay

Chile
Colombia
Macau
Thailand

Mexico Brazil

-



PARADIGMS • 49

TABLE 19. MEAN PERFORMANCE BY CLUSTERS ACCORDING TO THE VARIABLE SCHOOL RATIO

Mean performance 
“no grouping” N

Sciences Reading Mathematics

X
—

MEAN s X
— 

M s X
—

s

Cluster 1 (11.47%) 39 482.16 45.35 466.30 51.44 479.83 46.51

Cluster 2 (16.5%) 19 469.94 65.88 455.94 71.40 464.15 72.03

Cluster 3 (23.3%) 4 439.50 51.99 434.00 45.15 430.75 66.21

Cluster 4 (27.1%) 1 410.00 – 310.00 406.00 –

Cluster 5 (31.4%) 1 390.00 – 393.00 370.00 –

TABLE 20. ANOVA BY CLUSTERS ACCORDING TO THE VARIABLE SCHOOL RATIO

ANOVA
Sciences Reading Mathematics

F p F p F p

Mean 1.540 0.205 0.793 0.535 1.733 0.158

Four Hours or More per Week of Classes outside the School

T
HE DATA  PISA 

 

TABLE 21. CLUSTERING ACCORDING TO THE VARIABLE  
FOUR HOURS OF CLASS PER WEEK OUTSIDE OF THE SCHOOL

Countries and clusters

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5

Mean percentage of students according to “weekly class” outside the school

1.7% 4.9% 13.9% 10.5% 7.7%

Germany
Argentina
Australia
Austria

Bulgaria
Colombia
Spain
Hong Kong

Greece
Tunisia

Turkey
Jordan

Azerbaijan
Kyrgyzstan
Qatar
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Countries and clusters

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5

Mean percentage of students according to “weekly class” outside the school

1.7% 4.9% 13.9% 10.5% 7.7%

Belgium
Brazil
Canada
Czech Republic
Chile
South Korea
Croatia
Denmark
Slovakia
Slovenia
United States
Estonia
Finland
France
Netherlands
Ireland
Iceland
Italy
Japan
Latvia
Liechtenstein
Lithuania
Luxembourg
New Zealand
Poland
Portugal
United Kingdom
Serbia
Sweden
Switzerland
Taiwan
Uruguay

Hungary
Indonesia
Israel
Macau
Mexico
Montenegro
Romania
Russia
Thailand

-
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TABLE 22. MEAN PERFORMANCE BY CLUSTERS ACCORDING  
TO THE VARIABLE FOUR HOURS OF CLASS PER WEEK OUTSIDE THE SCHOOL

Mean performance 
“four hours of classes 
outside the school” 

N
Sciences Reading Mathematics

X
—

s X
—

s X
—

s

Cluster 1 (1.7%) 36 496.38 38.38 484.74 39.59 492.63 42.79

Cluster 2 (4.9%) 13 450.30 49.71 434.23 46.58 444.00 54.76

Cluster 3 (13.9%) 2 429.50 61.51 420.00 56.56 412.00 66.46

Cluster 4 (10.5%) 2 423.00 1.41 424.00 32.52 404.00 28.28

Cluster 5 (7.7%) 3 351.00 30.04 316.66 34.23 368.33 93.30

-
-

TABLE 23. ANOVA BY CLUSTERS ACCORDING TO THE VARIABLE 
“FOUR HOURS OF CLASS OUTSIDE THE SCHOOL”*

ANOVA
Sciences Reading Mathematics

F p F p F p

Mean 11.724 0.000 14.173 0.000 7.645 0.000

a 

Advanced Family Professional Qualification

I
N ANY -

-
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TABLE 24. CLUSTERING BASED ON THE VARIABLE  
“FAMILY PROFESSIONAL QUALIFICATION”

Countries and clusters

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5

56.3% 31.3% 67.0% 40.8% 48.7%

Azerbaijan
Belgium
Czech Republic
Denmark
Estonia
Finland
Greece
Ireland
Russia
Switzerland
Taiwan

Chile
Hong Kong
Indonesia
Macau
Mexico
Portugal
Romania
Thailand
Tunisia
Turkey

Canada 
New Zealand
Australia
Netherlands
Liechtenstein
South Korea
United Kingdom
Sweden
Iceland
United States
Norway
Israel
Jordan

Argentina
Brazil
Colombia
Croatia
Spain
Japan
Uruguay

Germany
Austria
Bulgaria
Slovakia
Slovenia
France
Hungary
Italy
Kyrgyzstan
Latvia
Lithuania
Luxembourg
Montenegro
Poland
Serbia

TABLE 25. MEAN PERFORMANCE PER CLUSTER ACCORDING TO THE VARIABLE 
“FAMILY PROFESSIONAL QUALIFICATION”

Mean performance 
“no grouping” N

Sciences REAding Mathematics

X
—

s X
—

S X
—

s

Cluster 1 (56.3%) 11 499.60 46.41 481.00 50.67 508.81 29.11

Cluster 2 (31.3%) 10 441.70 51.31 438.50 49.60 436.70 58.38

Cluster 3 (67.0%) 13 501.61 33.10 495.33 40.97 497.30 43.75

Cluster 4 (40.8%) 7 444.14 59.19 428.71 49.33 431.14 60.71

Cluster 5 (48.7%) 15 471.60 51.94 453.33 59.29 464.60 54.18

-
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TABLE 26. ANOVA BY CLUSTERS ACCORDING TO THE VARIABLE  
“FAMILY PROFESSIONAL QUALIFICATION”

ANOVA
Sciences Reading Mathematics

F p F p F p

MEAN 3.694 0.010 3.046 0.025 4.903 0.002

-
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