
Using Stata to asses the Using Stata to asses the 

achievement of Latin American achievement of Latin American 

students in Mathematics, students in Mathematics, 

Reading and ScienceReading and Science

Roy Costilla

Latin American Laboratory for Assessment of the Quality 
of Education  - LLECE



2

Outline

1. Why Stata?

2. What the SERCE is?

3. Stata at work

4. Challenges

5. Concluding remarks



3

1. Why Stata?

• Managing Complex Designs

• Weights, strata, psu’s, fpc, etc.

• Alternative variance estimation methods: Taylor 
linearization, Replication Methods and Bootstrap

• Matrix Language (Watson, 2005)

• Allows you to store estimation results

• Programming and Macros

• Allows you to automate the whole estimation and testing 
process. 
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2. What the SERCE is?

• Second Regional Comparative and Explanatory Study 
(OREALC/UNESCO Santiago, 2008)

• Objective: Give insight into the learning acquired by Latin 
American and Caribbean students and analyze the associated 
factors related to that learning.

• Primary school students who during the period 2005 /2006 
attended third and sixth grades 

• Areas of Mathematics, Language (Reading and Writing) and 
Natural Science.

• Collective effort of the National Assessment Systems in Latin 
America and the Caribbean, articulated by the Laboratory for 
Assessment of the Quality of Education (LLECE).
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Participants

.

• 16 countries

• Mexican State 
of Nuevo Leon.
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Tests: 

• Asses conceptual domains and cognitive processes. 

• Based on common curricular elements (OREALC/UNESCO 
Santiago, 2005) and the life-skills approach (Delors et al. 
,1996)

• IRT to asses students’ ability

• Items:

• 4 Levels of Performance

• Balanced incomplete blocks of Items.

• Close and open-ended questions

Questionnaires

• Students, teachers, principals, and parents.

2. What the SERCE is?. Instruments
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• Stratification: 

• 3 Domains: Rural, Urban Public, Urban Private

• Aprox. 14 Strata on each country

• Clustered Sampling:

• Simple random sample (SRS) of schools (PSU’s) without 
replacement

• All third and sixth grade students on each selected school

• The design is approximated by a two-stage stratified 
design with PSUs sampled with replacement

6th6th3rd3rd6th6th3rd3rd

95.288100.7524.2274.6273.065

Students Students ClassroomsClassrooms
SchoolsSchools

2. What the SERCE is?. Design
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• Weights: 

• Take into account unequal probabilities of selection, 
stratification, clustering, non-response and undercoverage

• Taylor linearization to estimate variance (Wolter, 
1985; Shao, 1996; Judkins,1990; Kreuter & Valliant, 
2007)

+ No Computationally intensive

- Releasing of the unit identifiers in public data sets 

• SERCE’s first report:

• Mean scores and Proportions and Hypothesis Testing.

• Databases and technical documentation will be 
publicly available in 2009/1

2. What the SERCE is?. Design and…
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3. Stata at work. Database

                                                mmmmeeeeddddiiiiaaaannnnaaaassss    yyyy
eeeessssttttrrrraaaattttoooo                                 long   %12.0f      estrato    EEEEssssttttrrrraaaattttiiiiffffiiiiccccaaaacccciiiioooonnnn    aaaapppprrrriiiioooorrrriiii
aaaaddddmmmmrrrruuuurrrr                                     byte   %12.0f      admrur     PPPPrrrriiiimmmmeeeerrrraaaa    vvvvaaaarrrriiiiaaaabbbblllleeee    ddddeeee    eeeesssstttt
iiiidddd____aaaalllluuuummmmnnnnoooo                         str10  %10s                   IIIIddddeeeennnnttttiiiiffffiiiiccccaaaaddddoooorrrr    ddddeeee    aaaalllluuuummmmnnnnoooo
iiiidddd____ggggrrrraaaaddddooooaaaauuuullllaaaa             str8   %8s                    IIIIddddeeeennnnttttiiiiffffiiiiccccaaaaddddoooorrrr    ddddeeee    aaaauuuullllaaaa
iiiidddd____ggggrrrraaaaddddoooo                             str6   %6s                    IIIIddddeeeennnnttttiiiiffffiiiiccccaaaaddddoooorrrr    ddddeeee    ggggrrrraaaaddddoooo
LLLLllllaaaavvvveeeePPPPaaaaiiiissssCCCCeeeennnnttttrrrroooo str5   %5s                    IIIIddddeeeennnnttttiiiiffffiiiiccccaaaaddddoooorrrr    ddddeeeellll    ppppaaaaííííssss    
bbbbllllooooqqqquuuueeee____sssseeeegggguuuunnnnddddaaaa     str1   %1s                    BBBBllllooooqqqquuuueeee    sssseeeegggguuuunnnnddddaaaa
bbbbllllooooqqqquuuueeee____pppprrrriiiimmmmeeeerrrraaaa     str1   %1s                    BBBBllllooooqqqquuuueeee    pppprrrriiiimmmmeeeerrrraaaa
ccccuuuuaaaaddddeeeerrrrnnnniiiilllllllloooo                 str2   %2s                    CCCCuuuuaaaaddddeeeerrrrnnnniiiilllllllloooo
eeeessssttttuuuuddddiiiiaaaannnntttteeee                     str2   %2s                    EEEEssssttttuuuuddddiiiiaaaannnntttteeee
aaaarrrreeeeaaaa                                             str1   %1s                    ÁÁÁÁrrrreeeeaaaa
aaaauuuullllaaaa                                             str2   %2s                    AAAAuuuullllaaaa
ggggrrrraaaaddddoooo                                         str1   %1s                    GGGGrrrraaaaddddoooo
cccceeeennnnttttrrrroooo____eeeedddduuuuccccaaaatttt~~~~oooo str3   %3s                    CCCCeeeennnnttttrrrroooo    eeeedddduuuuccccaaaattttiiiivvvvoooo
ppppaaaaiiiissss                                             str2   %2s                    PPPPaaaaííííssss
                                                                     
variable name   type   format      label      variable label
              storage  display     value
                                                                     
 size:                11115555....444466666666....000088880000 (98,4% of memory free)
 vars:                                                99992222                                                                                                        7777    NNNNoooovvvv    2222000000008888    22220000::::22220000
  obs:                                99996666....666666663333                                                                                                        
Contains data from mmmm3333....ddddttttaaaa

. describe

. use m3, clear
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3. Stata at work. Declaring Complex 
Design

11110000000000000000000000001111                                    4444                         222211113333                                33338888                        55553333,,,,3333                                77771111
11110000000000000000000000001111                                    4444                             88884444                                    6666                        22221111,,,,0000                                33335555
11110000000000000000000000001111                                    4444                         555511112222                                66663333                    111122228888,,,,0000                            222233333333
11110000000000000000000000001111                                    7777                         333333330000                                22223333                        44447777,,,,1111                                77772222
11110000000000000000000000001111                                    3333                             66661111                                    8888                        22220000,,,,3333                                33336666
11110000000000000000000000001111                                    5555                         222233334444                                22220000                        44446666,,,,8888                            111111116666
11110000000000000000000000001111                                22224444                         222288886666                                    3333                        11111111,,,,9999                                33330000
11110000000000000000000000000000                                11112222                         777744448888                                33330000                        66662222,,,,3333                                99995555
11110000000000000000000000000000                                    8888                         222211110000                                11115555                        22226666,,,,3333                                44443333
11110000000000000000000000000000                                11113333                     1111222233330000                                77770000                        99994444,,,,6666                            111133333333
11110000000000000000000000000000                                33331111                     1111555599991111                                22229999                        55551111,,,,3333                            111100000000
11110000000000000000000000000000                                    9999                         111166667777                                    9999                        11118888,,,,6666                                22225555
                                                          
Stratum    #Units     #Obs      min       mean      max   
                                                          
                                      #Obs per Unit

                                FPC 1: <zero>
                                    SU 1: LLLLllllaaaavvvveeeePPPPaaaaiiiissssCCCCeeeennnnttttrrrroooo
                    Strata 1: eeeessssttttrrrraaaattttoooorrrreeeeggggiiiioooonnnnaaaallll
        Single unit: mmmmiiiissssssssiiiinnnngggg
                                        VCE: lllliiiinnnneeeeaaaarrrriiiizzzzeeeedddd
      pweight: ppppeeeessssoooo____eeeessssttttuuuuddddiiiiaaaannnntttteeee

Survey: Describing stage 1 sampling units

. svydescribe
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3. Stata at work. Means 

      members.
Note: 13 strata omitted because they contain no subpopulation
                                                              
puntaje_es~3              555500005555,,,,1111000088889999            2222,,,,444400004444333311118888                        555500000000,,,,3333999944442222                555500009999,,,,8888222233336666
                                                              
                     Mean   Std. Err.     [95% Conf. Interval]
                           Linearized
                                                              

                                  Design df        =                     2222444444445555
                                  Subpop. size     =        11110000999900007777222244447777
                                  Subpop. no. obs  =                    99991111222255552222
Number of PSUs   =             2222666688886666        Population size  =        11110000999900007777222244447777
Number of strata =                 222244441111        Number of obs    =                 99991111222255552222

Survey: Mean estimation

(running mean on estimation sample)
. svy, subpop(serce) : mean puntaje_escala_m3
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3. Stata at work. Proportions

      members.
Note: 13 strata omitted because they contain no subpopulation
                                                              
          IV                  ,,,,111100001111888877773333            ,,,,0000000044443333444444448888                        ,,,,0000999933333333555533331111                ,,,,1111111100003333999922229999
         III              ,,,,3333666600002222666699992222            ,,,,0000000077778888444466667777                        ,,,,3333444444448888888822223333                    ,,,,333377775555666655556666
          II                  ,,,,222288882222555577774444            ,,,,0000000044444444444477772222                        ,,,,2222777733338888555533333333                ,,,,2222999911112222999944446666
           I              ,,,,1111444433330000111188888888            ,,,,0000000044444444222255557777                        ,,,,1111333344443333444400002222                ,,,,1111555511116666999977773333
     _prop_1              ,,,,1111111122222222666655551111            ,,,,0000000055557777222288882222                        ,,,,1111000011110000333322224444                ,,,,1111222233334444999977778888
nnnniiiivvvveeeellll                                 
                                                              
               Proportion   Std. Err.     [95% Conf. Interval]
                           Linearized
                                                              

                        _prop_1: nivel = <<<<IIII

                                  Design df        =                     2222444444445555
                                  Subpop. size     =        11110000999900007777222244447777
                                  Subpop. no. obs  =                    99991111222255552222
Number of PSUs   =             2222666688886666        Population size  =        11110000999900007777222244447777
Number of strata =                 222244441111        Number of obs    =                 99991111222255552222

Survey: Proportion estimation

(running proportion on estimation sample)
. svy, subpop(serce): proportion (nivel)
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3. Stata at work

� Perform hypothesis testing and store results

.   svy, subpop(serce) : mean puntaje_escala_m3, over(rural)

Total  ----55551111,,,,000088880000222277773333            3333,,,,8888111177775555222211111111        ----11113333,,,,333388880000444488882222            1111,,,,888855555555eeee----33339999                                2222444444445555
             Coef          se           t     P_value          df
Rural[1,5]

. mat list Rural

. mat rownames Rural = Total

. mat colnames Rural = Coef se t P_value df

. matrix define Rural = ( r(estimate), r(se) , r(estimate)/r(se) , 2 

                                                                     
         (1)    ----55551111,,,,00008888000022227777            3333,,,,888811117777555522221111            ----11113333,,,,33338888            0000,,,,000000000000                ----55558888,,,,55556666666611118888            
                                                                     
                    Coef.   Std. Err.      t    P>|t|     [95% Conf. 
                                                                     

 ( 1) ----    [[[[ppppuuuunnnnttttaaaajjjjeeee____eeeessssccccaaaallllaaaa____mmmm3333]]]]UUUUrrrrbbbbaaaannnnaaaa    ++++    [[[[ppppuuuunnnnttttaaaajjjjeeee____eeeessssccccaaaallllaaaa____mmmm3333]]]]RRRRuuuurrrraaaallll    ====    0000

. lincom  [puntaje_escala_m3]Rural - [puntaje_escala_m3]Urbana
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� Bonferroni’s Test
� For each country: Test country mean score against other 

countries means

� In Reading 6th aprox. 17x17=289 test to be perfomed

� Automation of the estimation and testing process

– To classify countries into groups according to its difference with the 
region’s mean (500 with 100 of standard deviation)

3. Stata at work

Group 1Group 4 Group 3

400 600500

Group 2
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Mean scores comparisonMean scores comparison

Reading, 6th gradeReading, 6th grade
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4. Challenges

� Alternative Variance estimation methods

� Multilevel analysis

• There is a first regional analysis

• Country specific analysis

� LLECE and SERCE:

• SERCE “pilot” of the Third study

• Human resources, facilities and funding restrictions

• LLECE network of the National Evaluation Systems



17

5. Concluding remarks

� We have presented the estimation of the main 
results of the first report of the SERCE

– SERCE: 

Assessment of the performance in the domains of 
Mathematics, Reading and Science of third and sixth 
grades students in sixteen countries of Latin America and 
the Caribbean in 2005/2006. 

– Mean scores and their variability by country, areas, 
grades and some subpopulations.

– Comparisons made in order to check for the differences in 
performance.
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5. Concluding remarks

� Stata’s good properties to analyze survey data. 

– Take in to account important aspects of a complex survey 
design

– Availability of alternative variance estimation methods. 

– Automation the whole estimation and testing process 
using matrix and macro language Stata
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Thanks for you attention!

roycostilla@gmail.com
http://llece.unesco.cl/ing/


