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Abstract 

This paper reviews the most known international assessment studies that are conducted in the 

context of poor countries, and highlights the lack of empirical evidence on the degree to which 

the contents of the tests really match countries curricula. To illustrate, the paper evaluates the 

sensitivity of an international testing instrument by comparing the responses of students in two 

consecutive grades on the same battery of tests. Using propensity score matching to control for 

student and teacher characteristics, the results show that the tests are not grade sensitive, which 

raises the question of the validity of many empirical works that are based on similar 

instruments.   
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1. Introduction 

 

 Education economists have devoted considerable empirical attention to the performance 

of the education sectors (see, for example, Hanushek 1986, 1995; Pritchett and Filmer 1999). 

Student test scores from a battery of international tests are the cornerstone of their analysis of 

student achievement that aim to assess the efficiency of schooling systems and, to generate 

recommendations for policy making in order to improve the quality of education. These 

assessment surveys of educational achievement raise a large number of conceptual, 

methodological and practical issues that have been widely documented in the literature (; 

Greany and Kellaghan 2008; Winter 1998).  One aspect to which users of international 

assessment studies probably do not pay quite enough attention is the quality of the testing 

instruments, and their ability to adequately measure students’ performance. While education 

economists who study student performance have paid attention to the quantification of inputs 

and, more recently, to the specification of their empirical models, they have placed little 

emphasis on the quality of the achievement test scores they use to evaluate the outcomes. 

Obviously, addressing these quality concerns is vitally crucial for those who want to properly 

inform decision making in education and to address policy issues. 

 This paper questions the ability of these instruments to measure student performance 

accurately. A review of the main assessment studies conducted in the context of low income 

countries indicates that no technical documentation is provided that demonstrates that the 

contents of the tests match the curricula. For this reason, it is generally extremely difficult to 

judge the quality of the assessment data. Taking advantage of data of an uncommon richness, 

this paper evaluates, by way of example, the content validity of the Programme d’Analyse des 

Systèmes Educatif de la Confemen (PASEC) conducted in Madagascar. The results are based 

on a cohort of around 15,000 grade three and grade four students who were enrolled in a total of 

about 1,000 public primary schools, and who were tested on the same grade-four teaching 

program, whatever grade they were enrolled in. By comparing the scores achieved by students 

in grades three and four on the same grade-four test, the available data make it possible to 
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measure ex post the sensitivity of the test instruments and to offer useful lessons on the way 

some international achievement tests are calibrated. The paper uses propensity score matching 

to control for student and teacher characteristics. In the absence of being able to carefully 

compare the test items with the curriculum content in Madagascar, the results show that the 

PASEC instruments for this country are probably poorly calibrated and do not properly allow 

meaningful analysis of the performance of the education sector.  

 Although the findings relate to a particular country, they raise important questions about 

the reliability of the available battery of tests for use in developing countries, and the accuracy 

of the policy recommendations that can be derived from this kind of assessment data. The 

results may be suggestive for education economists who use them for their analyses and may be 

useful for education specialists who design these instruments. The paper adds to the empirical 

literature on the curricular coverage of international testing efforts. While test-curriculum 

matching analysis has been conducted to investigate the appropriateness of some “gold 

standard” tests like the Third International Mathematics and Science Study (TIMSS; see, for 

example, Beaton and Gonzalez, 1997), this article reports on the first known attempt to assess 

ex post the accuracy of a battery of tests designed for use in the context of developing countries. 

 The remainder of the paper proceeds as follows. Section 2 briefly reviews the main 

international assessment surveys that are conducted in developing countries. Section 3 describes 

the data, section 4 explains the estimation strategy and presents the results, and section 5 

concludes.  

       

2. An overview of the main international assessment studies conducted in developing 

countries 

 

 The vast majority of poor countries do not take part in the most known international 

studies of achievement like the Progress in International Reading Literacy Study (PIRLS), the 

Programme for International Student Assessment (PISA) or the Trends in International Mathematics 

and Science Study (TIMSS). In these countries, regional assessment studies have been carried out 
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since the beginning of the 1990’s in order to provide a basis for the evaluation of educational 

policy and practices. This section briefly reviews the most known international surveys 

conducted in developing countries, focusing on the lack of information to be able to judge really 

the quality of the assessment data.    

 The Laboratorio Latinoamericano de Evaluación de la Calidad de la Educación 

(LLECE), coordinated by the UNESCO Regional Office for Latin America and the Caribbean 

(OREALC), provides information on student learning since 1998. The aim of the project is to 

inform the formulation and the impact of education policies at primary education level within 

Latin American countries. 16 countries participated in the last project conducted in 2002 by the 

LLECE (OREALC 2008). Around 200,000 students from 3,000 schools in the region were 

tested in reading, writing, mathematics and science. Although the designers of the program 

indicate that the test instruments are closely matched to the curricula, no documentation is 

provided to demonstrate empirically the content validity of the battery of tests. 

 The Programme d’Analyse des Systèmes Éducatifs de la CONFEMEN (PASEC) is 

conducted under the auspices of the Conférence des Ministres de l’Éducation des Pays ayant le 

Français en Partage (CONFEMEN). It was launched in 1991 at a conference of French-speaking 

education ministers held in Djibouti. The first study was carried out in 1993. To date, 18 

French-speaking African countries have participated in the PASEC program. Grade two and 

grade five students enrolled in both public and private primary schools are tested in French, 

mathematics and national language. Unlike many others assessment studies, students are tested 

at the beginning and end of the school year, making it possible to model the determinants of 

learning as being a dynamic process over the course of an academic year. The PASEC 

instruments are theoretically designed to evaluate the extent to which curriculum objectives 

have been met, and to measure what students in a particular grade have learned.  However, no 

comprehensive documentation is provided that demonstrates curriculum match between country 

curricula and the test content. Nevertheless, based on the available information, many national 

reports are periodically published by the PASEC team members, with the objective to inform 

decision making in education and to address policy issues in French-speaking African countries. 
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 The Joint UNESCO-UNICEF Montoring Learning Achievement (MLA) project started 

in the early 1990’s as a result to the Jomtien World Conference on Education for All.  It is 

designed to identify appropriate policies for improving the quality of basic education, aiming to 

assist countries in building and strengthening national capacities, and providing policy makers 

with analytical tools to monitor the quality of their basic educational programmes (Chinapa 

1995). 72 countries, all over the world, have participated in the MLA program since 1992. The 

MLA instruments are intended to measure basic learning outcomes in literacy, numeracy and 

life skills at grades four and five, and mathematics, science and life skills at grade eight. Like in 

other assessment projects, data on students, schools, and home background conditions that are 

considered relevant to student achievement are also collected. A search of published and 

publicly available reports contained in the MLA website, indicates that the test construction 

processes are poorly documented. Comprehensive documentation of content validity evidence 

for the MLA instruments is apparently not available, and it is extremely difficult to appreciate 

the quality of the assessment data.  

 The Southern Africa Consortium for Measuring Education Quality (SACMEQ) was 

launched in 1995 with the assistance of the International Institute for Educational Planning 

(IIEP) of UNESCO. The program is a network of ministries of education in southern and 

eastern Africa, comprising 15 Anglophone countries (IIEP 2006). SACMEQ assesses grade six 

students in reading and mathematics. One of the objectives of the program is to compare 

changes in educational quality and educational achievement over time. A large number of 

country reports have been produced or are in preparation, each of which identifying factors that 

might account for the variation in student achievement levels in order to help inform policy 

making. Many technical reports describing the design of the assessments, the methods of 

sampling, the implementation of the assessment data have been published, and are easily 

accessible to the researchers and the users of the data. However, as noted by an external 

evaluation team recruited by UNESCO to review the quality of the SACMEQ program (see 

Ercikan et alli 2008), no documentation is provided that demonstrates curriculum match 

between countries curricula and the test content, even though curricular match considerations 
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are included in the test construction process. In this regard, the evaluators recommended to 

SACMEQ to develop and make publicly available comprehensive documentation of content 

validity evidence for the test instruments, and to revise periodically this content validity 

evidence.  

 The evidence that emerges from this review shows that the international assessment 

surveys do not provide convincing evidence for construct validity of the tests. The technical 

documentation generally indicates that the tests instruments fit with the contents of the curricula 

and textbooks used in the participating countries. This kind of statement is supported to some 

degree by the fact that items are generally developed by representatives of each country, or are 

sent to countries for review by their curriculum specialists. However, no technical 

documentation is provided that demonstrates that the contents of the tests match the countries’ 

curricula, even though content validity evidence is essential for judging the quality of the 

assessment data and is a major requirement according to the professional testing guidelines 

developed jointly by the American Educational Research Association (AERA), American 

Psychological Association (APA), and the National Council on Measurement in Education 

(NCME) (see AERA, APA, & NCME,1999). 

 

3. The data 

 

 Data for the analysis come from surveys fielded with World Bank support in the 

framework of a school management program implemented on an experimental basis by the 

Ministry of Education of Madagascar (the Amélioration de la Gestion de l’Education à 

Madagascar—AGEMAD). Student achievement tests were administered in June 2007 to a 

cohort of pupils who were enrolled in grade three in the 2005-2006 school year and who were 

tested on the grade-four teaching program, whatever grade they were enrolled in during the 

2006-2007 school year. Moreover, in February 2006 all the students were tested on the grade-

three teaching program.  By comparing the scores achieved by students in grades three and four 

on the same grade-four test, the available data make it possible to measure ex post the 
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sensitivity of the test instruments and to offer useful lessons about the way some international 

achievement tests are calibrated. 

 The test instruments used items from the pre-test administered in Madagascar to grade-

five pupils by the PASEC in September 2004. Because the curricula in primary education have 

changed slightly since 2004, items not exactly aligned with the new programs were excluded. A 

total of 80 items were thus selected from the 115 test items included in the 2004-05 PASEC 

database: 27 in French, 25 in Malagasy, and 28 in mathematics (Table 1). The selection was 

carried out by the learning and curriculum division of the ministry of education. The items from 

the PASEC test were administered in June 2007 to 11,611 pupils in grade four and to 4,379 

pupils in grade three, in a total of about 1,000 public schools.
1
. Following the PASEC 

methodology, a maximum of 25 pupils per school were randomly selected and tested in the 

three subjects
2
; it is noteworthy that every school in the sample had students tested in grades 

three and four. The test was conducted under the direct supervision of the Institut National de la 

Formation Pédagogique and the PASEC Malagasy team; it was administered following standard 

practices in such studies (see World Bank 2010). All administrators followed the same testing 

procedures and gave the same instructions to all examinees; no irregularities occurred during the 

administration and grading of the test. Like many other testing instruments, the PASEC test is a 

multiple-choice test. Each item has four distractors on average; otherwise stated, the probability 

of achieving a high score by random guessing (that is, without knowledge) is small. As 

explained above, the test is theoretically designed to evaluate the extent to which curriculum 

objectives have been met in an educational program and to measure what students in a particular 

grade have learned.  

 

                                                      
1
 Following common practices in international assessment surveys, the sample design consisted of a two-

stage design. In a first stage, a sample of schools stratified by school size, and representing all 

geographical areas of the country was selected.  In a second  stage, a simple random sample of a fixed 

number of pupils within selected schools was selected. The original database included about 300 schools 

that were implementing new pedagogical approaches when the test was administered. For the purpose of 

the analysis, and in order to obtain a homogeneous group, these schools were dropped from the sample. 

 
2
 In schools with less than 25 pupils in grade three or four, all the students were tested. 
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Table 1: Number of items administered to students in 

grade three and grade four  

 

Subject 

Original PASEC 

instruments  

(2004–05) 

PASEC items 

tested  

(2006–07) 

   

Math 34 28 

French 43 27 

Malagasy 38 25 

   

Total 115 80 
Source: 2007 AGEMAD test.  

 

4. The results 

 

 This paper uses propensity score matching as a methodology to compare the scores 

achieved by students in grades three and four on the grade-four test that was administered to 

both categories of students at the end of the 2006–2007 school year. The propensity score 

matching technique seeks to ensure that grade-four students (treatment group) and grade-three 

students (control group) differ only in that the former group was exposed to the grade-four 

program and the latter group was not. The propensity score (Rosenbaum and Rubin 1985) is 

defined as the conditional probability of being exposed to the grade-four program given a set of 

observed covariates or pre-treatment characteristics. Following the common practice, a probit 

model is used to estimate the propensity score. The prediction of group membership is based on 

the following individual and family background variables: student’s age and gender, mother’s 

and father’s education level, and household wealth (proxied by whether the household is 

equipped with electricity). Students still enrolled in grade three in 2006-2007 differ in individual 

ability from the rest of the cohort. To account for the differences in ability, I match for ability 

using previous academic performance, as reflected in the percentage of correct responses to the 

grade three tests administered to the cohort of students in the 2005-2006 school year
3
. Because 

students’ test scores may be influenced by teacher characteristics, the type of employment 

                                                      
3
 Students were tested in mathematics, French and Malagasy. Individual ability is proxied by the 

percentage of correct responses in these three subjects.  
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contract held by teachers is also included among the set of covariates.
4
 Based on their job status, 

there are two broad categories of teachers in Madagascar. The first group consists of civil 

service teachers who are recruited and paid by the government. The second group consists of 

contract teachers. In Madagascar, as well as in many other developing countries, teachers’ 

employment status is a good proxy for teachers’ qualifications. While contract teachers in 

Madagascar have more years of formal schooling than civil service teachers on average, they 

have little prior exposure to teacher training programs, and their professional qualifications are 

significantly lower (World Bank 2010). The appendix to this paper presents probit estimates of 

the coefficients used for propensity score matching. For the analysis presented here, the 

weighted nearest-neighbor matching method is used to define the comparison group of students 

for the sample.
5
 Under this method, each treated student is matched to the control student with 

the closest propensity score; to improve the quality of matches the analysis is restricted to the 

region of common support. By matching on the single propensity score, it is possible to form a 

control group that is quite similar to the treatment group, as shown in Table 2. 

 Because students in grade three were not exposed to the grade-four program, they are 

expected to achieve a low score on the grade-four test. What does the evidence reveal in this 

regard? Table 3 presents the summary statistics for the matched sample of students, with the 

means of the percentage of correct answers on the tests for students in each grade. Several 

features of the results are noteworthy. As expected, students in grade three perform worse than 

pupils in grade four who took the same tests, on average. However, differences between each 

group of students are small. In mathematics and Malagasy, the scores of fourth graders exceed 

the scores of third graders by 6 and 7 percent, respectively; in French, students in grade four 

  

                                                      
4
 Because of data limitations, it is not possible to control the matching process for teacher experience. 

However, this omission probably does not affect the results presented here, as previous research has 

shown that teacher experience has no significant impact on students’ performance in Madagascar 

(Lassibille and Tan 2003).  

 
5
 Different matching methods were tested; the nearest-neighbor matching technique produced the most 

balanced sample. 

 



 10 

Table 2: Characteristics of unmatched and matched samples of students 

 

Variable Sample 

Mean 

% bias 

% 

reduction 

|bias| 

t-test 

Grade-four 

students 

(treatment 

group) 

Grade-three 

students 

(control 

group) 

t p > t 

        
Students’ characteristics 

       

        
 Score in Grade 3 Unmatched 63.982 53.725 64.1 

 
36.28 0.000 

 
Matched 64.010 63.951 0.4 99.4 0.29 0.774 

        
 Age (in years) Unmatched 11.590 11.267 21.0 

 
11.43 0.000 

 
Matched 11.586 11.555 2.0 90.6 1.44 0.151 

        
 Girl (percent) Unmatched 48.670 44.211 8.9 

 
4.95 0.000 

 
Matched 48.785 46.926 3.7 58.3 2.74 0.006 

        
 Mother literate (percent) Unmatched 90.325 87.732 8.3 

 
4.66 0.000 

 
Matched 90.584 92.238 5.3 36.2 -4.09- 0.000 

        
 Father literate (percent) Unmatched 87.690 85.267 7.1 

 
3.78 0.000 

 
Matched 87.712 87.309 1.2 83.4 0.86 0.392 

        
Household equipped with electricity (percent) Unmatched 5.240 4.244 4.7 

 
2.54 0.011 

 
Matched 5.268 5.056 1.0 78.7 0.71 0.481 

        
Class-level variable 

       
 Civil servant teacher (percent) Unmatched 51.174 50.947 1.3 

 
0.75 0.451 

 
Matched 51.579 50.925 1.3 -4.3 1.07 0.286 

        
Source: 2007 AGEMAD test. 

 

have only a 2 percentage point advantage over students in grade three.
6
 The results based on the 

combined scores in the three subjects indicate that fourth graders only have a 5 percentage point 

advantage, on average, over third graders.  

Table 3: Correct answers to grade-four test 

 

Grade level tested 
Correct answers (percent) 

Math French Malagasy Total 

     

Pupils in grade three 47.4 27.2 41.5 38.7 

Pupils in grade four 54.7 29.2 48.0 43.9 

     

Difference between grade four and grade three 7.29* 2.0* 6.4* 5.24* 

Source: 2007 AGEMAD test. 
* = significant at 1%. 

                                                      
6
 If the analysis had not used propensity score matching and had just compared grade-three and grade-

four students, the results would have been different. 
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 Graph 1 better illustrates the differences in test scores by showing the distribution of the 

percentage of correct answers in the three subjects for the two matched samples of students. The 

graph clearly indicates that the distributions have considerable overlap and that the test 

instruments are probably not very grade sensitive (see our discussion below). In mathematics 

and Malagasy, around 85 percent of the two distributions overlap. The overlapping is even 

larger in French, with 89 percent of the two distributions overlapping. 
7
 

 

Graph 1: Distribution of % correct answers, by grade and subject 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: 2007 AGEMAD post-test 

 

                                                      
7
 Because testing efforts attempt to cover a broad range of material, the test score distributions almost 

always overlap. However, the main point is that the overlap is considerable. 
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 What can explain these intriguing results? Each grade-four student was matched with a 

grade-three student with the same propensity score. As shown in Table 2, the two groups of 

students were matched quite well and are virtually identical. In other words, no apparent random 

student or teacher effects can explain the results.8 One possible explanation for the high score of 

grade-three students is that although third graders did not know the answers to the items, they 

were lucky in guessing correct answers. However that is not very plausible. As explained above, 

the number of distractors for each item in the multiple-choice test is large, and for this reason 

the probability of gaining a high score without knowledge is small. Differences in the 

availability of pedagogical and physical resources that are directly related to classroom teaching 

could explain part of the results documented above. However, this hypothesis is unlikely. As 

shown in Table 4, third and fourth graders in the matched sample are enrolled in schools with 

similar characteristics. In both sub-samples, schools operate, on average, with identical pupil-

teacher ratios. In terms of the availability of pedagogical resources, no significant differences 

exist between third and fourth graders. The quality of the physical facilities of the schools is 

similar in each sub-sample of students.
9
  

 

Table 4: School resources  

(average) 

 

Indicator 
Pupils in 

grade three 

Pupils in 

grade four 

Ratio of 

grade four to 

grade three 

    

Pupil-teacher ratio 43.9 43.7 -0.2 

   (0.5) 

Books per pupil 1.0 1.0 0.0 

   (0.0) 

Index of school conditionsa/ 99.8 100.9 1.1 

   (1.5) 

    

Source: 2007 AGEMAD school survey. 
Note: Standard deviations in parentheses. 

a/ See footnote 7 for an explanation on the construction of this index. 

 

                                                      
8
 In other words, the large overlap between the distribution of the two samples of students cannot be 

attributed to significant differences in the most important factors (that determine students’ performance). 

 
9
 This index is constructed using principal components analysis based on the following physical 

conditions of the school: the structure is permanent, the number of classrooms is sufficient, and the school 

is equipped with electricity, water, latrines, and chairs for all pupils. The index ranges from about 126 in 

schools with all of these features to 75 in schools with none of them. 
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 Another possible explanation for the high scores of grade-three students might be that 

instruction in grade four is not aligned with the grade-four program. However, there is no 

objective reason to believe that fourth grade teachers are less likely than their counterparts to 

follow the program strictly. Moreover, sub-district officers inspect schools frequently in 

Madagascar to ensure that education programs are effectively carried out. According to the 

AGEMAD school survey, sub-district officers visited 90 percent of the public primary schools 

in Madagascar during the year previous to the survey; about 75 percent of inspections were 

concerned with pedagogical matters.   

 The most likely reason why students in grade three perform so well on the grade-four 

test is that the test is not adequately calibrated and does not provide a valid assessment of 

knowledge in relation to the program objectives. Otherwise stated, the empirical evidence 

suggests that the test is imperfectly aligned with the intentions of the grade-four curriculum and 

probably fails to recognize learning that has really occurred at this stage of primary education. 

Of course, one might object to this conclusion by pointing out that (a) some material is common 

to both third and fourth graders and for this reason the grade-four test may include some third 

grade material and (b) third graders—at least the most advanced students—may know some of 

the fourth grade material. While these arguments certainly explain why some students in grade 

three may perform as well as—or better than—other students in grade four, they probably 

cannot justify why the overlap between the distribution of the two samples of students is so 

considerable (up to 80 percent).   

 

5. Conclusion 

 

 The vast majority of developing countries are not included in “gold standard” tests like 

PIRLS, PISA or TIMSS. In these countries, specific evaluation systems have been carried out 

since the beginning of the 1990’s. This paper reviewed the most known assessment surveys that 

are conducted in the context of developing countries. This review has shown that the test 

construction processes are poorly documented. No empirical evidence or proof is provided to 
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confirm that the tests provide adequate curriculum coverage. At best, the assessment framework 

documents only inform test users that the test items are aligned with the curricula, without 

providing any empirical evidence on the degree to which test content matches country curricula. 

 Taking advantage of data of an uncommon richness, this paper checked ex post the 

accuracy of an international testing instrument designed for use in the context of developing 

countries. To do so, propensity score matching was used to compare the results obtained by 

students in grades three and four who took the same grade-four test at the end of the school 

year. The results showed that up to 89 percent of the distribution of the percentage of correct 

answers for the two samples of students overlap. As discussed above, it is unlikely that this 

large overlap is attributable to significant differences between the two samples across: a) 

students and teachers characteristics that determine students’ performance; b) the probabilities 

of gaining a high score without knowledge; c) the availability of pedagogical and physical 

resources that are directly related to classroom teaching; d) the probability for teachers to follow 

the programs strictly. The most likely reason why so many third graders do so well on a test 

designed for four graders is that there is probably an imperfect correspondence between what is 

taught in the fourth grade and what is covered by the test.  

 The results of this study have been discussed with the Malagasy team responsible for 

constructing the PASEC test. One remarkable and positive aspect of that discussion has been 

recognition that the test is not aligned with the curricula and needs serious adjustments. This 

conclusion raises serious questions about the findings of many empirical works that investigate 

the efficiency of the education sector using this battery of tests and casts doubt on the reliability 

of the policy recommendations that this kind of work can offer. Because the results are based on 

a particular developing country, they are not generalizable to other contexts or to other 

international testing instruments. However, two important lessons of this paper are that 

education economists who use international achievement tests for their analysis should be 

careful when interpreting their results and that test developers should take care to ensure that a 

good match exists between the curricula’s intentions and the tests. To avoid doubts and errors, 
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alignment studies should be systematically carried out, and the results should be made available 

to the potential users of international batteries of tests.   
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Appendix: Propensity function parameter estimates: 

Probit on student enrollment in grade four 

 

Indicator Coefficient z-statistic 

   
Students’ characteristics 

  
 Score in Grade 3 0,0233 32.44*** 

 Age (in years) 0,0759 10.13*** 

 Girl 0,1442 6.31*** 

 Mother literate 0,1119 3.00** 

 Father literate 0,1199 3.50*** 

 Household equipped with electricity 0/0788 1.67* 

   
Class-level variable 

  
 Civil servant teacher 0.0384 1.97** 

   
Constant -1,9134 -17.69*** 

   
Number of observations 14988 

 
LR chi² 1345.80*** 

 
Pseudo R² 0.0764 

 

   
Source: 2007 AGEMAD test. 

*** = significant at 1%; ** = significant at 5%; significant at 10% 

 

 

 


